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Before initial operation, read these instructions thoroughly, and retain for future reference
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This manual is primarily intended with 9 CRT character display to
give operators instructions for YASNAC J50M programming, opera-
tion and maintenance.

For operation of 14“ CRT character display (ACGC, optional), refer to
the instruction manual (TOE-C843-8.31) separately provided.

This manual applies to the basic and optional features of
YASNAC J50M. The optional features are marked with a dagger.
For the specifications of your YASNAC J50M, refer to the machine
tool builder’s manual.
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1. PREFACE

When reading this manual keep in mind that the
information contained herein does not cover every
possible contingency which might be met during
the operation. Any operation not described in
this manual should not be attempted with the
control.

The functions and performance as NC machine are
determined by a combination of machine and the

NC control. For operation of your NC machine,

the machine tool builder's manual shall take pri-

ority over this manual.

The illustration of machine control station should be
used for your reference in understanding the func-
tion. For detailed array of operator's devices and
names, refer to machine tool builder's manual.

Unless otherwise specified, the following rules

apply to the description of programming exam-
pies shown in this manual.

Absolute Zero Point: _$‘

Reference Zero Point
(Return to reference zero by manual and auto-
matic return) :

Dimensions : in mm

2. PROGRAMMING

2.1 INPUT FORMAT
2.1.1 INPUT FORMAT

A variable block format conforming to JIS#B

6313 is used for YASNAC J50M.

EXAMPLE

3

| I

X

Note:

A decimal point should be omitted in actual pro-
gramming, when you make a program including
decimal points, refer to 2.1.3. * DECIMAL POINT

PROGRAMMING” on page 5.

The leading zeros can be suppressed for all ad-
dress codes.
but all minus signs must be programmed.

In the manual, EOB (end of block) code in a pro-
gram example is represented by a semicolon ( ; ) .
programming, CR (EIA code) or LF/NL

In actual
(1SO0 code) should be used instead of the semi-
colon ( ;) .

# Japanese Industrial Standard

Plus signs need not be programmed,

Table Z. 1 shows the input format. Numerals
following the address characters in Table 2.1
indicate the programmable number of digits.

Down to third decimal place in mm
or
Five digits of integer inches

Sign

Address character: X

. Metric input format
O N4 G3 a+53 F5 82 T2 M3 D (H) 2 BS3;

. Inch input format
ON4G3 a+44 F31S2 T2 M3 D(H)2 B3;

Notes:

. tyn represents x, v, 2,1, J or K.

. P, Q, R and L are omitted in the above format
because they are used for various meanings.



2.1.1 INPUT FORMAT (Cent'd)

Table 2.1 Input Format
Metric Output Inch Input .
No. Address %astl_c |
Metric Input| Inch Input| Metric Input|Inch Input ptiona
1 Program No. 04 04 B
2 Sequence No. N4 N4 B
3 G function G3 G3 B
. . +5
. Cordinate Linear axis a + 53 a + 44 a 3 a + 44 B
Word
Rotary axis b + 53 b + 53 b + 53 b + 53 o)
5 Feed /rein F50 F31 F50 F41 B
6 Feed/rein 1/10 F51 F32 F51 F42 B
S2 S2 B
7 S-function,
S5 S5 o]
T2 T2 B
8 T- function
T4 T4 0
9 M-f unction M3 M3 B
10 Tool Offset No. H20r D2 H2 or D2 B
11 B-f unction B3 B3 o]
12 Dwell P53 P53 B
13 Program No. designation P4 P4 B
14 Sequence No. designation P4 P4 B
15 No. of repetitions L8 L8 B




2.1.2 ADDRESS AND FUNCTION CHARACTERS

Address characters and their meanings are shown in Table 2.2.

Table 2.2 Address Characters

Address

; B: Basic
Characters Meanings O: Optional
A Additional rotary axis parallel to X-axis o
B Additional rotary axis parallel to Y-axis o]
[ Additional rotary axis parallel to Z-axis o
D Tool radius offset number B, O
E User macro character o]
F Feedrate B
G Preparatory function B, O
H Tool length offset number B
I X-coordinate of arc center B
Radius for circle cutting o]
Y-coordinate of arc center
J ) . . B, O
Cutting depth for circle cutting
K Z-coordinate arc center B
L Number of repetitions B, O
M Miscellaneous functions B
N | Sequence number B
|
0 l Program ‘Y mber B
p Dwell time, Program No. and sequence No. B
designation in subprogram o]
Q Depth of cut, shift of canned cycles 0
R Point R for canned cycles
. - . . O, B
Radius designation of a circular arc
s Spindle-speed function B
T Tool function B
|
u Additional linear axis parallel to X-axis o]
i
\Y Additional linear axis parallel to Y-axis o]
1
w Additional linear axis parallel to Z-axis o]
X X-coordinate B
Y Y-coordinate B
z Z-coordinate B




2.1.2 ADDRESS AND FUNCTION CHARACTERS (Cent'd)

Table 2.3 Function Characters

EIA Code | ISO Code Meanings Remarks
Blank ‘ Nul Eir;?;g;rrldes(;gnil:c?gg data area in EIA
BS I BS ‘ Disregarded
Tab | HT l Disregarded
CR LF /NL End of Block (EOB)
CR Disregarded
SP SP Space
ER $ Rewind stop
uc Upper shift
LC Lower shift
2-4-5 bits (‘ Control out (Comment start)
EIA :
2-4-7 Dbits ) Control in (Comment end) Special
code
o + Disregarded, User macro operator
I -I Minus sign, User macro operator
oto9 oto9 Numerals
atoz AtoZ Address characters, User macro operator
/ l / ] Optional  block  skip
Del I DEL ‘ Disregarded (Including All Mark)
. Decimal point
Parameter # Sharp (Variable)
setting
* * Astrisk (Multiplication operator)
= = Equal mark
[ [ Left bracket
1 | Right bracket Epl)séial
o User macro operator code
$ $ User macro operator
@ @ User macro operator
? ? User macro operator
Notes:

1. Characters other than the above cause error in significant data area.

2. Information

3. Tape code

between Control Out and Control In is ignored as insignificant data.

(EIA or 1S0) can be switched by setting.



2.1.3 DECIMAL POINT PROGRAMMING

Numerals containing a decimal point may be used
as the dimensional data of addresses related to
coordinates (distance) time and speed.

Decimal points can be used in the following ad-
dress words.

Coordinate words: X, Y, Z, I, J, K, A, B,C,
U, V, W, Q R
Time word: P
Feed rate word: F
EXAMPLE
[ mm] [inch]
X15. ————— X15.000 mm  or x15.0000 inches
Y20.5 — Y20. 500 mm or Y20. 5000 inches

(G94)F25.6 - F25. 0 mm/min or F25.6 inches/rein
(for ¥4.0) (for F3.1)

G04P1, — Dwell 1.000 sec

Normally, when data without a decimal point is

input, the control regards "1" as O. 001 mm
(or 0.0001 inches, or 0.001 deg.).

2.1.4 LABEL SKIP FUNCTION

In the cases named below, the label skip function
becomes effective and LSK is displayed on the
CRT.

When the power supply is turned on.
When the RESET key is pushed.

While the label skip function is effective, all data
on the punched tape up to the first EOB code are
neglected. When LSK is displayed on the CRT in
the MEM (memory) or EDIT (editing) mode , it in-
dicates the presence of a pointer at the leading
end of the part program.

2.1.5 BUFFER REGISTER

During normal operation onie block of data is
read in advance and compensation computing is
made for the follow-on operation.

In the tool radius compensation C + mode, two
blocks of data or up to 4 blocks of data are read
in advance and compensation computing required
for the next operation is executed. One block can
contain up to 128 characters including EOB

2.1.6 MULTI-ACTIVE REGISTERS *

For the portion of part programs sandwiched in
between M93 and M92, up to 4 blocks of data are
read in advance.

M code | Meaning

|
M 92 Multi-active register off

M93 Multi-active register on

Note: When power is applied or the control is
reset, the control is in the state of M code
marked with 1

Inter-block stoppage can be eliminated when the
program is so made that the automatic operation
time of advance reading of 4 blocks is longer than
processing time of advance reading of next 4
blocks of data.

Note :

Advance reading is not made for every 4 blocks
but is always ready to be made up to 4 blocks in
M93 mode.

2.2 PROGRAM NUMBER AND SEQUENCE
NUMBER

2.2.1 PROGRAM NUMBER

Program numbers may be prefixed to programs
for the purpose of program identification.

Up to 4 digits may be written after an address
character "0"as program numbers. yp to 99
program numbers can be registered in the con-
trol, and up to 199 or 999 can be registered
employing an option.

One program begins with a program number, and
ends with M02, M30 or M99. M02 and M30 are
placed at the ends of main programs, and M99 s
placed at the ends of subprograms.

o
()
—
(o]

Q C o MO2; 01234; ---.- M99; S Q
L

. J

PROGRAM WITH
PROGRAM NO. 1234

PROGRAM WITH
PROGRAM NO. 10

ER (or % at ISO code) is punched on the tape at
the top and end of the program.

Notes :

The blocks for optional block skip such as
/M02; , /M30; , /M99; are not regarded as ends
of programs

. To make the reading of M02, M30, and M99 in-
effective as a program end, and to make the
succeeding ER (EIA) or % (I SO) as a sign of
program ends is possible with a parameter
change. ( #021pg)



2.2.2 SEQUENCE NUMBER 2.2.3 OPTIONAL BLOCK SKIP (/1 - /9) t

Integers consisting of up to 4 digits may be writ- Those blocks in which “ /n” (n = 1 - 9) is includ-
ten following an address character N as sequence ed are neglected between In and the end of that
numbers. block, when the external optional block skip

switch for that number “n” is on.
Sequence numbers are reference numbers for

blocks, and do not have any influence on the EXAMPLE
meaning and sequence of machining processes.

Therefore, they may be sequential, non-sequen- /2 N1234 GO0l X100 /3 Y200;

tial, and duplicated numbers, and also not using When the switch for /2 is on , the entire block is
any sequence number is also possible. Generally, neglected, and when the switch for /3 is on , this
sequential numbers are convenient as sequence block is read as if

numbers.

N 1234 GO01X100; .

When searching for sequence numbers, be sure

to search or specify program numbers before- With “ 1*, "1"may be omitted.

hand.
Notes :

Notes : The optional block skipping process is executed
. When 5 or more digits are written as a sequence while the blocks are read into the buffer resis-
number, only the digits up to the 4th from the ter. If the blocks have been read , subsequent
trailing end are effective. switching on is ineffective to skip the blocks.
When two or more blocks have the same sequence While reading or punching out programs, this

number, only one is retrieved and read, and function is ineffective.
no more searching is performed. The optional block skip /2 - /9 is an option
Blocks without sequence numbers can also be function.

searched for with respect to the address data
contained in the blocks.

2.3 COORDINATE WORD

Generally, commands for movements in axis direc-
tions and commands for setting coordinate sys-
tems are called coordinate words, and coordinate
words consist of address characters for desired
axes and numerals representing dimensions of
directions.

2.3.1 COORDINATE WORD

Table 2.4 Coordinate Words

Address Description
Main axes X, Y, z P(_)smo_n or distance in X, Y or Z coordinate
direction.
A, B, C These coordinate words are treated as commands

in the directions of the 4th axis.

isT .
4th axis or A, B and C are used for rotary motion, and
u, Vv, w U, V and W are used for parallel motion
Q Circular arc increment in circle cutting
Circular (G12,_G13)
interpolation R Generally, radius values of circles.
auxiliary
data L3 K Generally, distances from start point to arc

center (in X , Y and Z components)




2.3.2 SIMULTANEOUSLY CONTROLLABLE AXES OF
THREE-AXIS CONTROL

Table 2. 5 shows simultaneously controllable

axes.

Table 2.5 Simultaneously Controllable Axes of

Three-axis

Control

Simultaneously
controllable axes

Positioning GOO

X, Y and Z axes

Linear interpola-

tion GO1 X, Y and Z axes

Circular inter- Two axes: XY, YZ or ZX
polation G02, GO3 (see Note. )
Circle cutting+ Two axes: X and Y

G112, G13

Helical interpola-
tionT G02, GO3

Circle in XY-plane and linear
feed in Z-axis direction
Refer to 2. 9.5 HELICAL

INTERPOLATION

Man ual control

X. Y and Z

Note:

Circular arc plane

currently effective G codes for plane designation.

(G17 to G19)
For details,

refer to 2.9.4, “ CIRCULAR

is determined according to the

INTER-

POLATION (GO02, GO3)" on page 22.

2.3.3 SIMULTANEOUSLY CONTROLLABLE AXES OF

FOUR-AXIS CONTROL'

Table 2. 6 shows simultaneously controllable

axes.

Table 2.6 Simultaneously Controllable Axes of

Four-axis

Control

Simultaneously
controllable axes

Positioning GOO

X, Y, zZ, and o axes

Linear interpola- W
tion GO 1 X, Y, Z , and o axes
Circular inter- @

polation GO02, GO3

Two axes,’ XY, Yz, ZX,
Xot Yo or zo

Circular cuttingt .

G12, G13 Two axes: X and Y

Helical interpola- | Three axes circle in XY -

tiont GO02, GO3 plane and linear feed in Z-
axis direction. Refer tc
2. 9.5 HELICAL INTERPO-

LATION on page 27.

Manual control

Four axes, X, Y, Z, or a1,

(1) The o axis represents any one of axes A, B, C,
U, V or W, selected as the 4th axis.

(2) Circular arc plane is determined according to
the currently effective G codes for plane desig-
nation (G17 to G19) . For details, refer to
2.9.4, “ CIRCULAR INTERPOLATION (GO02, G0O3)"
on page 22.

(3) For circular interpolation axis a, any one of
linear axes U, V , and W should be designated.

2.3.4 4TH AXIS CONTROL !

An additional 4th axis can be incorporated. In
this manual, the 4th axis is referred to as a-
axis, and represents any of the 6 axes, A, B, C,
U, V and W. Address. is specified by parameter
#6023.

2.3.4.1 ROTARY AXIS (A, B OR C AXIS)

The rotary axis is defined as follows.

Table 2.7 Rotary Axes for 4th
Axis Control Table

Rotary axis | Definition

A axis | Rotary axis parallel to X-axis

B axis Rotary axis parallel to Y-axis

C axis Rotary axis parallel to Z-axis

Note: In this manual, any one of the three
axes, A, B and C, is referred to as

B-axis .

The unit of output increment and input increment
for B-axis is “deg." instead of “mm” used with
linear axes. For the other respects, the treat-
ments are the same as those in mm. (Metric
system)

Even when inch system is selected by parameter,
the values for the B- axis remains “deg. “ unit.
The control does not convert B-axis coordinate

commands. However, feedrate command F is
converted. (Refer to 2.9.3. “ LINEAR INTERPO-
LATION?™)

2.3.4.2 LINEAR AXIS (U, VOR W AXIS)

The linear axes are defined as follows.

Table 2.8 Linear Axes

Linear axis | Definition

U-axis Linear axis parallel to X-axis
V-axis Linear axis jparallel teo Yyaxis
W-axis Linear axis parallel to Z-axis
Note: In this manual, linear axes either U, V

or W are indicated by c-axis.



2.3.4.2 LINEAR AXIS (U, V OR W AXIS) (Centd)

The unit output increment and input increment for

C-axis is the same as the other linear axes, X, Y
and Z. No discrimination is necessary.

When inch system is selected by parameter, input
values must be in inches for C-axis.
Y

v

5 (D

7

W

Fig. 2.1 4th Axis in Right-hand
Coordinate System

2.3.5 LEAST INPUT INCREMENT AND LEAST OUTPUT
INCREMENT

2.3.5.1 LEAST INPUT INCREMENT

The minimum input units that can be commanded
by punched tape or MDI are shown in Table
2.9.

Table 2.9 Least Input Increment
(#6006D5 = “0O")

Linear Axis Rotary AxisT

Metric input 0. 001 mm 0.001 deg

Inch input 0.0001 in 0. 001 deg

Least input increment times ten can be set by
setting parameter #6006D5 at " 1."

Input Increment X 1 0
(#6006D5 = "1")

Linear Axis Rotary AxisT

0.01 mm 0.01 deg

Metric input

0.001 in. 0.01 deg

Inch input

Note : Selection of metric system or inch system is made

by setting (#6001DO0).

Tool offset value must always be written in O. 001
mm (or 0.0001 inch, or 0.001 deg™.) , and offset

is possible in these units.

In 0.01 mm increment system, the following op-
eration must be made in the unit of O. 01 mm.

Write operation in MDI mode .
Programming for operation in MEMORY mode*.

- Program editing operation in EDT mode™.

Notes :

If NC programs set by O. 001 mm is fed in-
to or stored in an equipment set by 0.01 mm
increment, the machine will move ten times
the intended dimensions.

If the increment system is switched when the
contents of NC tape are stored in memory, the
machine will move by ten times or one tenth of
the commanded dimensions

When the stored program is punched out on the
tape-' , the stored figures are punched out "as
stored” regardless of switching of the incre-
ment system.

2.3.5.2 LEAST OUTPUT INCREMENT

Least output increment is the minimum unit of tool
motion. Selection of metric or inch output is made
by parameter (#6007D3) setting.

Table 2.10 Least Output Increment

\

Linear axis Rotary axis’

Metric output 0.001 mm 0.001 deg

Inch output 0.0001 in. 0.001 deg

2.3.6 MAXIMUM PROGRAMMABLE DIMENSIONS

Maximum programmable dimensions of move com-
mand are shown below.

Table 2.11 Maximum Programmable Dimensions

Linear axis Rotary axisT
1 1 *
Metric | Metric input | £99999. 999 mm | *99999.999 deg
output Inch input | #3937.0078 in. | £99999. 999 deg
Inch Metric input | $99999. 999 mm | +99999. 999 deg
OUtPUL | heh mput | *9999.9999 in. | +99999. 999 deg
In incremental programming , input values must

not exceed the maximum programmable value.

In absolute programming , move amount of each
axis must not exceed the maximum programmable
value



Note: The machine may not function properly if
a move command over the maximum programmable
value is given The above maximum program-
mable values also apply to distance command ad-
dresses I, J, K, R, Q in addition to move com-
mand addresses X , Y, Z , a.

The accumulative value must not exceed the maxi-
mum accumulative values shown below

Table 2.12 Maximum Cumulative values

Linear axis Rotary axis™

I+

Metric input

14

99999.999 mm 99999.999 deg

I+
|+

Inch input 9999.9999 in. 99999.999 deg

Listed input values do not depend on metric/
inch output system.

2.4 TRAVERSE AND FEED FUNCTIONS

2.4.1 RAPID TRAVERSE RATE
2. 4.1.1 RAPID TRAVERSE RATE

The rapid traverse motion is used for the motion
for the Positioning (G00) and for the motion for
the Manual Rapid Traverse (RAPID) The trav-
erse rates differ among the axes since they are
dependent on the machine specification and are
determined by the machine tool builders. The
rapid traverse rates determined by the machine
are set by parameters in advance for individual
axes. When the tool is moved in rapid traverse
in two or three axial directions simultaneously |,
motions in these axial directions are independent
of each other, and the end points are reached at
different times among these motions. Therefore,
motion paths are normally not straight.

For override rapid traverse rates , Fo, 25%, 50%
and 100% of the basic rapid traverse rates , are
available. Fo is a constant feed rate set by a

parameter ( #6231) .

2. 4.1.2 SETTING RANGE OF RAPID TRAVERSE
RATE

For each axis, rapid traverse rates can be set

at some suitable multiple of O. 001 mm/min (or deg /
min ) .

The maximum programmable rapid traverse rate is
30,000 mm/min. However, respective machine tools
have their own optimum rapid traverse rates. Refer to
the manual provided by the machine tool builder.

2.4.2 FEEDRATE (F-FUNCTION)

With five digits following an address character F,

tool feedrates per minute (mm /rein) are program-
med.

The programmable range of feedrates is as follows.

Table 2.13 Programmable Range of Feedrate

F t Feedrate
orma (Feed/rein) range

ic i F1.-F30000.0 mm/min
Metric Metric input F50
output | nch input F31 |FO.1-F1181.10 in. /rein
Inch Metric input| F50 |F1.-F76200. mm/min
output |, h input F31 |FO. 1-3000.00 in. /rein

The maximum feedrate is subject to the perform-
ance of the servo system and the machine system.
When the maximum feedrate set by the servo or
machine system is below the maximum program-
mable feedrate given above, the former is set by
a parameter ( #6228) , and whenever feedrates

above the set maximum limit are commanded, the

feedrate is clamped at the set maximum value.

F commands for linear and circular interpolations
involving motions in simultaneously controlled

two axial directions specify feedrates in the direc-
tion tangential to the motion path.

EXAMPLE G 91 (incremental)

GO1 X40. Y30. F500

With this command,

F =500 = [3002 + 4002

(mm /min) X component
Y component
+X
Fig. 2.2
Go3 X-...Y-...I-- . F200

With this command,

F = 200 =‘/fX2 + FYZ2

(mm /min)

CENTER




2.4.2 FEEDRATE (F-FUNCTION) (Cent'd)

F commands for linear interpolations involving

motions in simultaneously controlled three axial
directions specify feedrates also in the direction
tangential to the motion path.

EXAMPLE

with GO1 X-- . Y. .Z-- . F400 ;

F = 400 = fX2 + fy2 + fz2

END POINT

400mm/min

+X

+Z

Fig. 2.4

F commands for linear interpolations involving
motions in simultaneously controlled four axial
directions specify feedrates also in the direction
tangential to the motion path.

F (mm/min) = fX2 + fy2 + 72 + ¢42

Notes :

If FO is programmed, it is regarded as a data
error. (alarm code “030)

Do not program F commands with minus numerals,

otherwise correct operation is not guaranteed.
EXAMPLE
F-250 ; . . . . . ... wrong

2.4.3 FEEDRATE 1/1 O

The feedrate programmed by F commands can be
converted to 1 /10-th value with a parameter set-
ting as follows.

When parameter #6020 DO or D1 is set to “ 1, “
the feedrates range becomes as shown below.

10

Table 2.14 Programmable Range
of 1/10 Feedrate

Feedrate
\ Format (Feed/rein) range
Metric Metric input F51 FO. 1-F3000.0 mm/min
outpUt | 1nchinput | F32 |F0.01-F1181.10 in./min
Inch Metric input F51 FO. 1-F76200.0 mm/min
output | neh input F32 |F0.01-F3000.00 in. /rein

When parameter #6020 DO or D1 is set to “O, ”
the feedrate range returns to normal.

2.4.4 F 1-DIGIT PROGRAMMING *

(1) Specification of a value 1 to 9 that follows
F selects the corresponding preset feedrate.

(2) Set the feedrate of each of Fl to F9 to the
setting number shown in Table 2.15 (a).

(3) By operating the manual pulse generator
when F1-DIGIT switch is on, the feedrate of F1 -
digit command currently specified may be in-
creased or decreased. Set the increment or de-
crement value per pulse (Fl-digit multiply) to the
parameters listed in Table 2.15 (b).

As a result of this operation, the contents of the
setting number of the F1-digit feedrate are
changed.

(4) Upper Limit of Feedrate

Set the maximum feedrate of Fl-digit designation
to the following parameter. If a value greater
than the usual maximum feedrate (the contents
of #6228) is set, it is governed by the contents
of #6228.

Table 2.15 (a) F Command and
Setting No.

Setting No. for

F command F1-digit speed
Fi #6561
F2 #6562
F3 #6563
F4 #6564
F5 #6565
F6 #6566
F7 #6567
FE #6568
F9 #6569

Setting “ 1“=0.1in. /rein or 0.01 in. /rein



Table 2.15 (b) F Command and
Parameter No.

Parameter No. for

F command F1-digit multiply
1 #6141
F2 #6142
F3 #6143
F4 #6144
o #6145
F6 | #6146
F7 #6147
F8 #6148
9 #6149

Setting "1"=0. 1 mm/min/pulse

Table 2.15 (c) Parameter No. for
Maximum Feedrate

Parameter No. | Meaning
#6226 Max speed of F1 to F4
#6227 Max speed of F5 to F9

Notes :

a. When this feature is installed, the specifying
1 to 9 mm /rein by the usual F function is not al-
lowed. Specifying10 mm/rein or nore is allowed
usual l'y.

b. If FOis specified, error * 030" will be caused.

¢. Wen ory RIN switch is on, the rate of dry
run is assuned.

d.For ri-aigit specification, the feedrate over-
ride feature is rnvalid.

e. The feedrate stored in nenory is retained
after the power is turned off.

f. For the varabe command of nicro-program
Fl-digit coomand is possible.

2.4.5 AUTOMATIC ACCELERATION AND DECELERATION

Acceleration and deceleration for rapid traverse
and cutting feed are automatically performed.

2.4.5.1 ACCELERATION AND DECELERATION
OF RAPID TRAVERSE AND MANUAL FEED

I N the following operation , the pattern of auto-
matic acceleration and deceleration is linear

Positioning (G00)

Manual rapid traverse (RAPID)
Manual continuous feeding (JOG)
Manual HANDLE feeding (HANDLE)

The 2-step linear acceleration/deceleration can be speci-
fied shown in Fig. 2.5.

<

VELOCITY -~

TIME

Fig. 2.5

Rapid traverse rate and acceleration deceleration
constant of rapid traverse rate can be set by
parameter. (#6280 to #6301)

2.4.5.2 ACCELERATION /DECELERATION OF
FEEDRATE

Automatic acceleration and deceleration of feed
motion ( GOl - GO03) are in the exponential mode.

<

VELOCITY -~

TIME -

Fig. 2.6 Exponential acceleration
deceleration

Feedrate time constants and feedrate bias are

set by parameters. During tapping, another time
constants and bias other than for usual feedrate
can be set by parameters (#6406 -#6434)

Not e:

The automatic acceleration /deceleration param
eters are set to the optimum values for the re-
spective machines. Do not change the setting
unless this is required for special purposes.

2.5 SPINDLE-SPEED FUNCTION (S-FUNCTION)

2.5.1 S 2-DIGIT PROGRAMMING

The spindle speed is specified by two digits fol-
lowing the address S (S00 to S99) .

For each S code and its corresponding spindle

speed (r/min), refer to the machine tool builder'g
manual.

When a move command and an S code are issued in the
same block, whether the S command is executed togeth-
er with the move command or after the completion of tool
move depends on the machine tool builder. Refer to the
machine tool builder's manual.

S codes are modal, remaining effective, when
once commanded, until next S code is commanded.
If the spindle is stopped by MO5 (spindle stop)
command, the S command in the control is kept.

11



2.5.1 S 2-DIGIT PROGRAMMING (Cent'd)

EXAMPLE
COO S11 M3 ;
... S command
Spindle CW Si1: Effective
- Y. .z, .
o1 Z.. . F.o.

7/

GOXx... Y... Z. . M5; Spindle stop

M3
X Yo .1 : Si1: Effective
gt Z.. . F X
S22 Y
X Y.. . F : S22: Effective

Note : The two-digit BCD output is sent 10 the machine
when S two-digit command is issued.

2.5.2 S 5-DIGIT PROGRAMMING

With five digits written after an address character
S(s I ), spindle speeds (rein-l) are directly
commanded.

The programmed speeds become effective upon
the inputting of an S-command-comple tion-input-
signal ( SFIN),

When an S command is programmed in the same
block with M03 (spindle forward run) or MO04
(spindle reverse run) , the execution of the next
block starts only after the spindle speed reaches
the level specified by the S command, in most
cases. However, for exact behavior of the ma-
chine tool under consideration, refer to the ma-
chine tool builder's manual.

The S commands are modal, and when it is pro-
grammed once, it remains effective until another
command is programmed. Even when the spindle
is stopped by MO05, the S command remains ef-
fective. Therefore, when the spindle starts
again with an MO3 (or M04) , the spindle runs at
the speed specified by the S command.

When the spindle speed is to be changed by a
new S command after it is started with an MO3 or
MO04, attention must be paid to the selected spin-
dle speed range.

Notes :

The lower limit of programmable S commands
(SO and other S commands near O) is determined
by the spindle motor of the machine tool. Refer
to the machine tool builder’'s manual. Do not
program minus values as S commands.

, When the control is equipped with the S 5-digit

command function , spindle speed overriding
is possible. That is, override speeds between

50 and 120% of the commanded spindle speed
can be obtained at intervals of 10%.

12

EXAMPLE

S 1000 M3 ;

EED
1000 min-! SYNCHRONIZATION

e e e e

ACTUAL SPINDLE SPEED

O T t

EOWPLETION COF

M COMMAND

Fig. 2.7

2.6 TOOL FUNCTION (T-FUNCTION)

2.6.1 T 2-DIGIT PROGRAMMING

Two digits, following the address T , specify the
tool number. Leading zeros may be omitted.

o

Tool number

The figures used for the designation of tool num-
ber are determined by the machine. Refer to
the machine tool builder's manual.

When a move command and a T code are issued
simultaneously ,

the two commands are executed simultaneously,
or

the T command is executed upon completion of
the execution of the move command,

depending on the design of the machine.

For this, refer to the machine builder's manual.

T codes are modal, and therefore, once they
are given , they remain effective until another
T command is given.

T code commands are generally for making
automatic tool changers (ATC) to select the
tool number to be used next. Therefore, they
can be given without regard to the G, H “or D
codes which are for offsetting for the length
or radius of the tool currently in use.

2.6.2 T 4-DIGIT PROGRAMMING

Four digits following the address T specifies the
tool number.

Leading zeros may be omitted.

T OO0
e B
L Tool number

This tool code is the same as the T 2-digit codes,
except for the increased number of digits.



2.7 TOOL COMPENSATION

2.7.1 OUTLINE OF TOOL COMPENSATION

The tool compensation function is in the following
three modes.

Tool length compensation

This function is for compensating the differences
in tool length, and is effective in the Z axis di-
rection, Specified length compensation becomes
effective from the block in which G43 or G44 is
programmed together with an H code. It is
cancelled with HOO or G49.

Tool position offset ( for simple compensation
for tool radius)

This function is for compensating for errors in
machined dimensions to be introduced by the radius
of tools. It is effective in the X, Y, and Z (4th t ) axis
directions. It is effective only for the block in which
G45-G48 is programmed together.

Tool radius compensation C © (for compensating
for tool radius effects with complicated machin-
ing contours)

This function is for compensating for the tool
radius effect with any given machining contours.
It is effective in X-Y Y-Z, and Z-X planes.

It becomes effective from the moment G4l , or
G42 is commanded together with a D code, and
is cancelled by G40.

Note : For details of these compensations func-
tions, refer to 2.9, “PREPARATORY FUNCTION
(G-FUNCTION)",

2.7.2 TOOL OFFSET MEMORY

For the three groups of offsets, all the necessary
offset values must be stored in memory before-
hand.

The following number of offset values can be
stored in the tool offset memory.

l Offset Value Storage

Basic | 99

t Optional ‘ 1199

The setting range of offset values is as follows.

\

Metric input

Linear axis Rotary axisT

+ 999.999 mm [ O- £ 999.999 deg

O -
Inch input O -+ 99. 9999 inch| O- £ 999.999 deg

Listed input values do not depend on metric/
input output system.

For the procedures of storing values into memory, refer
to 4.3.5. “DISPLAYING AND WRITING OF TOOL OFF-
SET AND WORK OFFSET" on page 144.

2.7.3 H- AND D-FUNCTION (H, D CODES)

Two or three! digits, following the address H or
D , specify tool offset numbers.

OO0 or DEE
——

Tool offset __ |
number

The tool offset numbers 01 through 99 directly
correspond to the 99 offset-value memory num-
bers. That is, when certain numbers are des-
ignated, the corresponding g offset values stored
in the offset memories will be used to offset the
tools .

Tool offset numbers 00 (HOO or DOO) have differ-
ent meanings depending on the respective offset
functions. For details, refer to the descriptions
on the respective G functions.

H- and D-codes must be used properly according
to their functions.

Code Function

H code Tool length offset

D code Tool position offset, Tool radius
compensation

The tool offset numbers 01 through 99 can be
used freely in combination with the both H and
D codes.

13



2.7.3 H- AND D-FUNCTION (H, D CODES) (Centd)

However, for programming ease, it is recommend-
ed to divide the numbers into H code part and
D code part.

HO1 to H30
D31 to D99

H codes:

D codes:

Table 2.16 H or D Code and Offset Number

Offset method G code H or D code Offset value memory
G43
No. Offset value
Tool length offset G44 H @\_\' o
G49 02
03
G45 04
|
Tool position offset G46
G47
p [9][9]
G48
96
Tool dia. compensa- G40 97
tion C G41 98
(Intersection com - 99
puting system) G4z

2.8 MISCELLANEOUS FUNCTIONS
(M-FUNCTION)

The miscellaneous function is specified with the
address M and maximum three digits. The function
of each M code (MOO to M89) is determined by
the machine, except for several M codes. Refer
to the machine tool builder's manual for the func-
tion of M codes except for the following M codes
concerned with the control.

2.8.1 M CODES FOR STOP (MOO, MO1 , M02, M30)
MOO (Program Stop)

This code, when given in automatic operation
mode, stops the automatic operation after the
commands in the block containing MOO have
been completed and MOO R signal is fed. The
program may be continued by pressing the
CYCLE START button.

MOl (Optional Stop)
MO1 performs the same function as program

stop MOO whenever the OPTIONAL STOP switch
is on. When the OPTIONAL STOP switch is off,

the MOl code is disregarded.

M02 (End-of-Program)

MO2 is used at the end of program When given
in automatic operation mode , this code stops

14

the automatic operation after the commands in
the block containing M0O2 have been completed.
Although the control is reset in most cases,
the details are determined by the machine. Re-
fer to the machine tool builder's manual.

M30 (End-of-Tape)

M30 is given at the end of tape. When given in
automatic operation mode, this code stops the
automatic operation after the commands in the
block containing M30 have been completed. In
addition, in most cases, the control is reset
and rewinds the memory. Since the details

are determined by the machine, refer to the
machine tool builder's manual.

Notes :

. When MOO, MO1, M02 or M30 is given, it pre-
vents the control from reading ahead the next
block of information. The single decoded signal
is fed in addition to the 2-digit BCD output for
M codes.

Whether MOO, MO1, M02 or M30 executes spin-
dle stop coolant off or some other executions,
refer to the machine tool builder's manual.

2.8.2 M CODES FOR INTERNAL PROCESSING
(M90 TO MI 99)

M90 through MI 99 are used only for internal pro-

cessing. Even when they are programmed , no
external output signal (BIN and decoded output)
is sent.



MO0t :  Program interrupt off
M91t: Program interrupt on
M92t:  Multi-active register off
M93t: Multi-active register on
M94: Mirror image off

M95: Mirror image on

M96+: Tool radius compensation C:
circular path mode

M97t: Tool radius compensation C
intersection computing mode

M98: Subroutine program call
M99: Subroutine program end
M100O to 199: Used for enhansed codes

2.8.3 PROGRAM INTERRUPTION ON/OFF
(M91 , M90) t

The following M codes are used for the program
interruption function

M code i Meaning
M90

Proggeam intermuypt fumetiton OFF

MI1 Program interrupt function ON

Note: When power is applied or the control is
reset, the control is in the state of M code
marked with "W.

During the time from this command to an M90
command, whenever a program interruption
signal is received, the program under execu-
tion is interrupted (if the machine is in motion,
it is stopped after deceleration) , and the a jump
is made to the program the number of which is
written after the P .

. M90;

With this command, the program interrupt func-
tion is cancelled.

2.8.4 MULTI-ACTIVE REGISTERS ON/OFF

(M93, M92) t
M code Meaning
M 92 Multi-active register OFF

M93 I Multi-active register ON

Note: When power is applied or the control is
reset, the control is in the state of M code
marked with ‘

M93:

During the time from this command to M92, the
control assumes the 4 blocks-advance-reading
mode. Namely, up to 4 blocks of data are read
in advance for the following operation.

Inter-block stoppage can be eliminated when
the program is so made that the operation time
of advance reading of 4 blocks is longer than
processing time of advance reading of next 4
blocks of data.

M92:

This command cancels 4 blocks-advance -reading
mode.

Note : In tool radius compensation C mode, the
blocks without move command can be contained( up to
two blocks ) . Under this condition, 6 blocks, in-
cluding the two blocks, may be read in advance.

2.8.5 MIRROR IMAGE ON/OFF (M85, M94)

M code Meaning
M94 A | Mirror image OFF
M95 Mirror image ON

Note: When power is applied or the control is
reset, the control is in the state of M code
marked with ™.

With these codes, mirror image operation can
be started and stopped at any desired point in
the program. These commands must always be
made on a single block,

M94 and M95 are modal. When the power supply
is turned on, M94 (OFF) is in effect.

The axis on which mirror image is to be effected is
specified by setting #6000 Do to D3 (or mirror image
axis designation switch). For this procedure, refer to
5.1.25, “MIRROR IMAGE AXIS SELECTOR SWITCH”
on page 171.

When M95 is given, the subsequent blocks will
control the machine in mirror-image fashion,
that is, movements in the specified coordinate
direction will be reversed.

Y |
O — —

5 |

(\ [

///\\ X-AXIE MIRROR
PROGRAMMED IMAGE ON
COMMAND 295

GP + X
Fig. 2.8
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2.8.5 MIRROR IMAGE ON/OFF (M95, M94) (Cent'd)

With both the absolute and increment move

commands, the same mirror image effect will
obtained. The block including M95 command
constitutes the mirror point.

be

. When M94 is given , mirror image effect will be
cancelled on the subsequent blocks. Mirror
image operation must be started and cancelled
at the same position.

Notes :

* When G28 or G30 is used to change tools or for
ending machining processes, make sure to cancel the
mirror image effect by means of M94.

If mirror image effect is not cancelled when G28 or
G30 is given, an error “058” occurs.

The mirror image effect is not effective on the

offset movement resulting from the tool length
offset function.
Do not switch the designation of mirror image

axis during operations under M95 (ON) mode,

Displayed current position by POS key in mir-
ror image fashion indicates the actual motion of
tool . Displayed data by COM key show program-

med commands,

Program must be made so that mirror image
operation starts and stops at the same position.
If the start position and the stop position are
not the same, movements of the machine after
canceling mirror image will be shifted by the
difference between both positions.

EXAMPLE +Y
X AXIS MIRROR INAGE ON 100 PROGRAMMED COMMAND
1
L. _ A 40 A
/
s
7
s ;
/’ -20
\/ . - | +X
-120 -80 \\ -40 STAR 60 120
\ POIN
\\~-/-———-9 -40
PATH BY CORRECT PATH
ERRONEOUS
CANCELLING
NO1 G92 XO YO ;
NO2 MO5 e Mirror image on.
NO3 G90 GO1 X40. Y40. F300 =
NO4 X120.
NO5 Y100.
NO6 X40.
NO7 v40. <}2 If “M94 ;" is programmed here,
NO8 Xo Yo the tool moves on the dotted line.
NO9’ M94 Correct mirror image off.
N10O X20. Y-40.
N1l x60.
Fig. 2.9
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Mirror image external input function

(a) Overview

In addition to the conventional mirror image
function, the mirror image execution mode can also
be set when power is turned on, or reset, by
setting the corresponding parameter. When the
mode is the mirror image execution mode (power on
or reset, ) the parameter can be set to select the
command mirror image at the G28 intermediate point
or not.

(b) How to use the function

(i) Upon power ON or upon reset

#6005, D2 O: M94 mode (mirror image off)
1: M95 mode (mirror image on)
(ii) Upon power ON, when it is M95 mode (#6005,
D2 is “I.7)
#6005, D1 O: Commands mirror image at the G28

intermediate point
1: Does not command mirror image at
the G28 intermediate point

Note : The specifications are the same as the
conventional specifications, when #6005, D2 is “O. ”
Therefore, turn off mirror image by M94, when

commanding G28, or G29 under this mode. Error
1058" occurs if not turned off.

(c) Program example

1T Example of commanding mirror image on the G28

intermediate point
Program example (mirror
on)

image of X-axis only is

Y REFERENCE POINT

Pl

X-AXIS MIRROR_ .~ ~

IMAGE ON 100
Ve PROGRAM COMMAND
< 50
-
-\
| | ] ! - x
- 100 -40 o 40 100

Note : When commanding axis designation under the
mirror image mode {M95) by m code, stop the look-
ahead by parameter (#61 16) of the set/reset M codes.

2.8.6 CIRCULAR PATH MODE ON/OFF ON
TOOL RADIUS COMPENSATION C (M97, M96) t

M code Meaning
M 96 Tool radius compensation circular
path ON.
Tool radius compensation circular
M 97 path OFF.
(Execution of intersection point)
Note: When power is applied or the control is

reset, the control is in the state of M code
marked with™§ .

In the G41 or G42 tool radius compensation mode,
when M96 is given, the tool moves along a circular
path around a corner with an angle of 180° or larger.
In the M97 mode, the tool does not move along a
circular path at the corner, but moves along two
intersecting straight lines intersecting at a calculated
intersecting point shifted from the programmed
contour by the tool radius.

M97 MODE

M96 MODE

BATE-LAR INTERSECTION

PROGRAMMED
CONTOUR

Fig. 2.10

M96 and M97 are modal. When the power is
turned on, M96 takes effect.

M 96 and M97 are effective on the following
move command blocks.

G01 X-++ Yoo . Effective from

the corner of
(GO01) X.. . Y.. . M96 ; these 2 blocks
GOl X.ve ¥errFoe Effective from
M96 (or M97) ; the corner of
(GO1) X-ov Y... : ) these 2 blocks
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2.8.7 SUBROUTINE PROGRAM (M98, M99)

With this function , call of subroutine programs
which have been numbered and stored in advance
is made and executed as many times as desired.

The following M codes are used for this function.

M code | Meaning
M98 Call of subroutine program
M99 Subroutine program end

Call of subroutine program (M98)

M98 P-- . L...;

With this command, call of the subroutine pro-
gram with the number specified after P is made
and is executed number of times specified after
L. When no L code is programmed, the sub-
routine is executed once.

Subroutine programs can be nested up to 4
times.

EXAMPLE

Call of subroutine program and execution of it
are made in the sequence shown below.

Main program

/—\_/
0100 ;

N001 GOO . . . . ;

N00O2 M98 P200 L3 ; -
NOO3 -::-; —-—
NOO04 M98 P200 ;o —
NOO5 . . . . ;
——\_____,—

Special use of M99

M99 P.. . ;

With this command, the main program does not
return to the block following the M 98 block after
executing the subroutine program , but returns
to the block with a sequence No. specified by
the P code.

Notes :

If the program number specified by the P code

is not found, this i S regarded as an error “041. "

While a subroutine program is repeated L times,
the number of remaining repetitions may be

18

One time

Format of subroutine program (M99)

Subroutine programs are written in the follow-
in g format, and are stored in the part program
memory in advance.

0 - ; — Program No.

Subroutine
program end.

Automatic return command from subroutine pro-
gram

M99 ;

At the end of subroutine programs, M99 is
written in a block of its own. When M99 is
commanded in the subroutine program which
has been called by M98, the execution of the
main program is automatically restarted at the
block immediately following the M98 block.

Subroutine program

0200 ;
NOO1l ---0
i NOO2 «-- . ;
Rt
\‘ \
/ NO50 M99 ;
[E———
0]
Q
] —\_/
=
)
[0}
i
Ko
=

displayed. For details , refer to 4.3 DISPLAY
AND WRITING OPERATION.

This function is usable when subroutine pro-
grams are stored in the part program memory.
The main program can either be commanded
from NC tape or the part program memory.

When the nesting of subroutine programs is
attempted more than 4 times, an error state is
caused.

Commanding M99; in main program will return
the execution of the program to the head of the
main program and control endless operation.



2.8.8 OTHER M CODES

For using M codes, other than those mentioned
above, refer to the machine tool builder's man-
ual.

Table 2.17 Typical Examples of
M Codes for Machine

M code Meanings Remarks

Spindle forward

MO03 -
running

Spindle reverse
running

MO3 and MO04 are
not switchable.
MO5 (stop) must
be intermediated

MO04

MO05 Spindle stop

M08 Coolant on

M09 Coolant off \

When these M codes are given in the same block together
with move command, whether the M commands are
executed simultaneously or after completion of move
command, are determined by the type of machine. Refer
to the machine tool builder's manual.

2.8.9 2ND MISCELLANEOUS FUNCTION
(B-FUNCTION) |

Three digits following the address B give index
table positions.

The actual index positions corresponding to the
respective B codes depend on the machine tool
builder. For this, refer to the specifications of
the machine tool builder. When a B -function is
given together with a move command in one block,

the B command is executed simultaneously with
the move command, or

B command is executed after the execution of
the move command,

depending on the design of the machine tool.
For this refer to the specifications of the ma-
chine tool builder.

B codes are modal. When one B code is given,
it remains effective until another B-command is
given .

Notes :

B function standard interface is in 3-digit BCD
output .

* With MDI operation on NC panel, “B” is used to
specify address for B codes. Therefore, when the
control has B-function, the 4th axis control cannot be
added.

2.9 PREPARATORY FUNCTION (G-FUNCTION)

2.9.1 LIST OF G CODES AND GROUPS

An address character G and up to 3 digits follow-
ing it specify the operation of the block.

Ordinary G codes are either non-modal G codes
marked with * or modal G codes belonging to
groups 01 through 15. Those G codes belonging
to the division B are included in the basic spe-
cifications.

The G codes belonging to groups 01 through
15 are modal, remaining effective when once
commanded until other G codes in the same
group will be commanded.

The G codes in the * group are non-modal, and
are effective only for the block in which they
are commanded.

The G codes belonging to groups 01 through 15
may be programmed twice or more in the same
block. However, when different G codes in the
same group are programmed, the last appear-
ing G code is effective.

When the RESET key is depressed during the
execution of a tool compensation C (G4l , or G42)
or a canned cycle, they become respectively
G40 or G80 which cancels the programmed com-
mands.

G43, G44, G49 and G45 through G48 belonging
to the * group can be programmed together with
the following G codes in the 01 group in the
same block.

If ¥ group other than those G codes and G codes

of 08 group can be programmed in the same block

as G code of 08 group alarm will be caused.

Combination G code

G43, G44, G49|GOO, G01, G60

G45 - G48 GOO, GO1, G02, GO3, G60

The transition state of the following G codes
can be changed by setting of parameters.

The G codes belonging to the following groups
can be specified as to the state immediately
after the application of supply power.
(#6005D0 - DA4)

Group Initial State Parameter
01 GOO or GO1 #6005D6
03 G90 or G91 #6005D0
08 G43, G44 or G49 | #6005D3, D4

G codes in the 01 group may selectively be
changed to GOO or kept unchanged after re-
setting. (#6005D6)
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2.9.1 LIST OF G CODES AND GROUPS (Cent'd)

During the execution of G 92, Display may

selectively be made. (#6005D5)

. G code in the 02 or 03 group at reset can be

set by parameters.

Groug Timing T Par anet er OFF Parameter ON
|
Uponpower ON ; G17 G17
01 l' ..........................
Stores the G code conmmanded
Upon reset imediately before this G17
command
| PM6005 DO
0 Upon power ON ? ' gg? Same as on the |eft
[ Stores the G code commanded | PM6005 DO ‘
Upon reset , inmediately before this 0. . ..o
command 1., .09

20

Table 2.18 List of G Codes

nge Group Function g ggg}gnal
G0o ) Positioning B
_C—EF Linear interpolation B
G0z | o1 | e e etion G B, 0
@ | [BIR ed 8 o
4 Dugl | B
608 g?fsmrmém in error detect B
G09 Exact stop B
* [ Tool offset value and work
610 coordinate, Shift-value B O
modi fi cation

62 Grcle cutting CW n
613 Crcle cutting CCW 0
G17\1 XY plane designation B
G138 | 02 ZX plane designation B
G19 YZ plane designation B
&0 , s Inch input designation o
G21 Metric input designation e}
G2z | o, | Stored stroke Tint ON 0
&23 Stored stroke limt OFF n
G25 | * | Program copy )
G27 Reference point check 0
on | R :
Gz9 | * [Return from reference point 0
&30 Egﬂrn to 2nd, 3rd, 4th reference ,
G31 Skip function (o]
G40 Tesh radius conperssition cangell o
G4l | 07 | Teell radius comsasakitdm ., | Bift 0
G42 Toal raatiuss coppensalioon, rieht 0
&3 giorolectligﬂgth conpensation, prus B
-641 08 gioroéctggr?gth conpensation, ninus B
G49 Tool Iength conpensation, cancel B
G45 Tool position offset, extension B
G 46 Tool position offset, retraction B
ca1 | ¢ ggglenspio(s)htlon offset, double B
G4s ;l’:tc;lagg(s)intion offset, double B
G50 15 Scaling OFF o}
G51 Scaling ON 0
G52| 12 |Return to base coordinate system 0
&3 | ¢ gm?éarsyysmt to machine coor o
o4 Shift to work coordinate system 1 0
5 Shift to work coordinate system 2 0
@6 [ ,, |Shift to work coordinate system 3 0
7 Shift to work coordinate system 4 0
58 Shift to work coordinate system 5 0
G59 Shift to work coordinate system 6 0




Table 2.18 List of G Codes (Cent'd) 2.9.2 POSITIONING (G00, G06)

GOO X... Y... Z... (& ".)s

G i B , Basic
code Grove Function 0: Optional (wherea = A,B,C,U,V,orW)
@0 | o1 | Unidirectional roach 0 ) .
(‘35]1| 0 Exacl st dapp oac B With this command, the tool is sent to the speci-
13 act stop mode fied position in rapid traverse motions along the
Gea Exact stop mode cancel B 3 axes ( 5 axes) simultaneously. If any Of the
®5 1 * | Non-modal call of user macro o coordinate positions is not specified, the machine
[@576) 14 Mbdal call of user macro 0 does not move along that coordinate axis
G67 Mdal call of user macro cancel 0 The rapid traverse rate for the respective axes
@8 | o | Coordinate rotation ON ) are inherent to the machine tool. Refer to the
G69 Coordinate rotation OFF o machine tool builder's manual.
G70 Bolt hole circle o] EXAMPLE
G| * |Ac 0
G72 Line-at-angle 0 GO0 Xx4o0. Y 40. Z40.
673 Canned cycle 10 0
G4 Canned cycle 11 0 Y
68 Canned cycle 12 0 L0
G Canned cycle 13 0 :
86109 | Canned cycle cancel 0
Canned cycle 1, Qutput
G81 for external mofion 0
682 Canned cycle 2 0 0 X
G383 Canned cycle 3 0 40.
G84 Canned cycle 4 0
&5 Canned cycle 5 0 40.
GBS | g Canned cycle 6 0 z
Gt Canned cycle 7 0 Rapid traverse rate
G88 Canned cycle 8 0 Caxis  8m/re
(9 Canned cycle 9 0 axi’s. - gm/rein
; - - Y axis: 8 m/min
@0 | o, _Absolute command designation B Z axis: 4 m/min
™1 Incremental command designation 3
Goz  * Pr.o%ramn ng of absolute zero B Fig. 2.11
poi N
G93 | o5 | Solid tap mde ON ) _ _
094\‘ ol T d tap node OFF ) GOO is a modal G code belonging to the 01 group.
\ — :
Return to initial point for L
G98 0 canned cycl es o Error detect OFF positioning (G06)
@9 Return to point R for canned o Goe X--. Y- Z-- (@ t.)
1 . L . .
e ” S With this command , the same positioning notions
G106 Automatic corner override c are initiated as with aGOO command, with the
G122 Tool register start P .
. 17 T°°1 gister — Tool life S following exceptions.
oo reg. control After the completion of the positioning motion
G124 * | Tool register cancel o with GO06 block, the program advances to the
G198l . | Form offset mode ON o next block in the ERROR DETECT OFF mode
¢l o9 . | Em.nffser. MOde OFF 1 0 (Note) . Therefore, the tool path at the corner
_ is rounded.
Not es: . GO06 is a non modal G code belonging to the *
1. The Gcodes in the * group are non-nodal, and group , and therefore, it is effective only in
are effective only Lor the block in which the which it is programmed.
are commanded. “They cannot be programe
twice or more in a block.  They nust “be _
programmed only once in a block of its own. Notes :
2 Thle codes marked with ™Y are autonatically GOO commands position the tool in the ERROR
selected at pover on_ or reset. DETECT ON mode, which means that the pro-
3. The code marked i S automatically Sel ected gram advances to the next block only after the
upon power ON servo | ag pul ses are decreased bel ow the per-

mssible level, and this is detected by the con-
trol. With this command, therefore the corner

of the workpiece i s machined sharp .
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2.9.2 POSITIONING (GOO, G06) (Centd)

. With the ERROR DETECT OFF mode commanded
by GO6, the program advances to the next block
immediately after the completion of pulse distri-
bution.

2.9.3 LINEAR INTERPOLATION (GOl }

GOl X.. .Y. .. z... (@ t.)
where « = A, B, C, U, V, or W
With this command, the tool is moved simultaneously in
the three (four t) axial directions resulting in a linear
motion. When a certain axis is missing in the command,
the tool does not move in the axial direction of that axis.
Feedrate is specified by an F code the feedrate in the
component axial directions are so controlled that the
resultant feedrate becomes the specified feedrate.

F... ;

F Fx2 + Fy2 + Fz2 + TFol

(where Fx,Fy... are feedrate in the X , Y ..-

directions. )

The end point can be programmed either in sbsolute
coordinates or in incremental values with G90 or G91
respectively. (Refer to 2.9.30, “ABSOLUTE
/INCREMENTAL PROGRAMMING (G90, G9 1)”).

in the block containing the
the block constitutes

If no F code is given
GOl or in preceding blocks,
an error " 030. *

EXAMPLE

G0l X40. Y40. Z40. F100 ;
Y
0 100 mm/min
4 RESULTANT
FEEDRATE
] | (TANGENTIAL
) FEEDRATE)
0 X
40,
40.
z
Ftg. 2.12

Where the optional 4th axis is a rotary axis (A, B or C),
for the same F code, the feedrates in the basic three axis
directions (X, Y and Z), and the rotary axis feedrate are
as indicated.

Table 2.19 Minimum F Command Unit

In minimum F command unit
F-function .
Feedrate of basic Feedrate of rotary axes
three axes
- Metric input | F50 1 mm /rein 1 deg /rein
Metric
output | Inch inp Ut | F31 0.1 in. /rein 2.54 deg /min
Inch Metric input | F50 1 mm/min 0. 3937 deg /rein
OUtPUt | | ch input F31 0, 1in. /rein 1 deg/min
Note: Feedrate of linear 4th axis as the same as that of basic three axes.

2.9.4 CIRCULAR INTERPOLATION (G02, G03)

With the following commands, the tool is controlled
along the specified circular pathes on the XV-, 2X-, or

G02

XY-plane G 17 { GO3 | X, Y.
G02

ZX-plane G18 { GO3 } A X
G02

YZ-plane G19 [ GO3y rAR
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YZ- plane, at a tangential speed specified by the F
code.

| N
. F.. ;
SR TR

R...
R o
.[.R.. o } Foo



The moving direction of the tool
is as follows.

along the circle

GO02: Clockwise
G03: Counter-clockwise
Y X VA
\;oz \coz \coz
e\ oY ko)
X Y
XY-plane ZX-plane YZ-plane
(G17) (G18) (G19)
Fig. 2.13

When circular interpolation (G02,G03) is to be

programmed, usually, the plane of interpolation
should be specified in advance with G17, G18 or
G19.

EXAMPLE

G17 G90 GO3 X15, Y40, 1-30. J-10. F150 ;

G17 : XY-plane or X4-planet
G18 : ZX-plane or Z4-planet
G 19: YZ-plane or Y4-planet

(when the 4th axis is linear)

In addition to the plane of circular
these G codes specify planes for tool radius com-
pensation (G41, G42) . If no selection is made to
the contrary, XY plane ( G17) is selected auto-
matically immediately after the switching of the
power supply.

interpolation,

The end point of the circular arc may be specified
by G90 or G91 respectively in absolute or incre-

mental values. However, the center of the circle
is always programmed in incremental values from

the start point, irrespective of G90 or G 91.

G17 G91 GO3 X-40. Y20. 1-30. J-10. F150;

(a) Absolute command with (G90) (b) Incremental command
Y
+ -40.
END POINT START {
40. 40,
G03 ’ POINT c03
~ |20,
END POINT
20. —T 20. T
CENTER — - -10, CENTER_ .~ -10.
-30. -30.
Y X | | X
15. 55. 15. 55.
Fig. 2.14
Instead of the coordinates 1, J, and K of the Gz Go2 X-- Y.+ Ri...Feen;
center of the circle, the radius can be directly .
specified with an R command. This is called 180° OR OVER
circular interpolation with radius R designation
mode.
In this case, END POINT

when R > 0, a circular arc with the center an-
gle less than 180°, and

when R < 0, a circular arc with the center an-
gle larger than 180° are specified.

START POINT

Fig. 2.15
23



2.9.4 CIRCULAR INTERPOLATION (G02, G03) (Cent'd)

G02(G03) 1.. . J.. . F..

G17 Ln ;

complete circular interpolations
Without an L designation,

With this command,
are repeated n times.

the interpolation is executed only once.
X a -plane G17 602 Xeoo v
{ GO03 } {
G02 R..
Z a -plane G18 [ GO3 ) Z ar -L‘
G02 } R
Y a -plane .. .
a-p G19 {GOS Y o {
Note :
R...
Gl17 GO02 X--. F.. .

Where address characters for the 4th axis is
missing as in the above command, the XY- plane
is automatically selected. Circular interpolation
cannot be performed on the axes including
rotary 4th axis.

Circular pathes covering two or more quadrants
can be programmed in a single block. A com-
plete closed circle can also be programmed.

EXAMPLE

G00 XO YO ;

G02 XO YO 110. JO F100 ;
. complete circle

Fig. 2.16

When the coordinate values of the end point of a circular
path is not exactly on the correct circular path due to
calculation errors, etc., correction is made as shown below.
Points O are commanded as end point. (See Fig. 2.17).
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When a linear 4th axis option is used, circular
interpolation is possible in the X ¢-,Za -, and Y «a -
planes in addition to the XY-, YX-, and ZY- planes
(where a = U, V, or W).

The end point is
represented by e "

A
T

When the end point is programmed in the hatch-

ed areas shown above, no alarm state is creat-
ed, but the tool will keep on rotating.
Especially when tool compensation is applied,

coordinate values of the point and the center
must be programmed accurately.

When radius is specified as O (I, J = O on G17 plane)
in specifying circular arc, alarm 102 (CAL ERROR =
DIVISION) is triggered.

When ‘% I >R (£ : distance from the start point to the
end point) at R command, the error is compensated for
in the range of %l - R = #6649.

2.9.5 HELICAL INTERPOLATION (G02,G03)

A circular interpolation on a certain plane, and
a linear interpolation along an axis not included
in that plane can be executed in synchroniza-
tion, and this combined interpolation is called
helical interpolation.



Command f or mat

(a) For XY-plane G17 {ggg Xeeo Yoo
(b) For ZX-plane G18 : ggg ) Zoer Xoun
(c) For Yz-plane G19 {ggg Y. zZ.-
(d) For X a-plane G17 ‘ ggg | Xooe
(e) For Z. -plane G18 : ggg ) Z o e Qe
(f) For Y « -plane G19 ggg} Voo o g e

Where o is one of the linear 4th axes U, V, or

w. If no 4th axis is programmed in (d) , (e) ,
and (f) , they are regarded as equal to (a) , (b)
and (c)
EXAMPLE
z
90.4 END PO NT
100. v
R
F=10
100.
% \START POINT

Gl7 GO3 XO VY100. R100. Z90.F10.;

Fig. 2.18

Notes :
The circular arc should be within 360°.

As long as above note (a) is satisfied, the

start and end points can be taken at any time.

The feedrate F means the tangential speed on
the plane of circular interpolation.

Tool radius compensation C T can be applied
only to the circular path on the plane” of cir-
c ular interpolation.

2.9.6 DWELL (G04)
G04 P---;

This command interrupts feed for the length of
time designated by the address P
Dwell is programmed as an independent block.

The maximum length of time which can be desig-
nated with address P is as follows.

]{o.R' S , 2@ . Fee
{KFf; L.y Y@ Fe
{? k.. ] X@. . Fe
SEE TR ACIEN S
{KI.{.” foy Yo B
{JR < } X . F. . :

Format | Dwell time (P programmable range)

P53 0 - 99999.999 sec

The value does not depend on metric /inch input
or metric /Zinch output.

EXAMPLE

G04 P2500 ;

Dwell time: 2.5 sec.

Two types of dwell can be selected by parameter:

Dwell when the specified value in the command
block before the dwell block is identified by lag
pulses of servo, or dwell on completion of pulse
distribution.

2.9.7 EXACT STOP (G09, G61 , G64)

Exact stop (GO09)

When a block containing GO09 is executed, the
program advances to the next block after com-
pleting a block in the Error Detect On mode
(Note a) . This function is used when sharp
corners are desired. GO09 is non-modal, and is
effective only in the block in which it is con-
tained.

Exact stop mode (G61)

When once G61 is commanded, all the following
blocks will be completed in the Error Detect
On mode before proceeding to the next block.

+ Exact stop mode cancel ( G64)

This G command is for canceling the effect of
G61.
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2.9.7 EXACT STOP (G09, G61, G64) (Cent'd)

Notes :

In the Error Detect On mode, the program pro-
ceeds to the next block only after the number
of servo delay pulses is found to have decreas-
ed below a permissible limit following the com-
plete distribution of circular interpolation
command pulses.

In the G0O9 and G61. off modes, the program pro-
ceeds to the next block immediately after the
complete distribution of the pulses of ordinary
linear and circular interpolations, and there-
fore, because of the servo delay, tool pathes

are rounded at thql corner. This mode is called
"Error Detect Off' ‘ode

. For rapid traverse, the Error Detect On and
Off modes are controlled only by GOO and GO06,
and not by the above G codes.

2.9.8 TOOL OFFSET VALUE DESIGNATION (G10)

With a G10 command, correction of tool offset
values and work coordinate system can be made
as follows.

(1) Designation of tool offset value ( G10)

Normally, tool offset values are written in by
MDI . On the other hand, with a program G10
P--. R-- , (where P = tool offset number
and R = tool offset value) any programmed
offset values can be replaced by a designated
value.

When G10 is commanded in the G90 mode, R is

stored as it is.

When G10 is commanded in the G91 mode. R is

added in the previous tool offset value.

(2) Changing work coordinate systemJr

Corresponding to G54 through G59, separate
work coordinate systems are set up as setting
data in advance.

(a

Rl

G10 Q2 Pm X... Y.. ,Z. .. (a..))

(where Q2 is used to discriminate from tool
offset value designation and a means to set up
a work coordinate system. Pm (m=1 to 6)
corresponds to the work coordinate system m
to be set up. )

For Pl... G54

For P2- . . G55

For P6-.. G59 corresponds.

With the above command, data of any desired
work coordinate system can be changed.
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(b) For the work coordinate system setting B
specification, change the setting of the work

coordinate system by specifying G 10 Q2 Pm Jn X . . .
Y.. . z.. (a...): (In specifies J1 to J5. The

meaning of Q2 and Pm is the same as mentioned in

(@).)
2.9.9 CIRCLE CUTTING (G12,G13)1

This is a canned cycle which includes a complete
series of movements for machining a circle in a

single block. It includes the following functions.
Format
G12(Gl13) I-. . D.. . F..
Y
TOOL
A X
TART
INT

1-(D) (D]
i
Fig. 2.19

- Designation of rapid traverse section R
G12 (G13)I.- . R.. . D..  F...

With this command a circular bore is machined
as shown below. Numerals following an address
character R specifies rapid traverse sections.

]

e

TOOL

START N® /

POINT | ™A




Commanding repeated circle designation
G12(G13)1-- . D.. . L.. . F-..

With this command, the circular bore surface
can be executed L times.

Commanding spiral circle Q, K
G12(G13)I.. . D.. . K-- . Q.. . F..

With this command, the tool is moved along a
spiral before finally finishing a circular hole,
as shown below. For the sake of simplification,
the diagram shows the tool path with a zero
radius (D = O) . Q (radius increment) must be
programmed without sign.

Tool path
Gg12: () e 3) < 5 ©

G13: @ 9 0 9 6 0

(D) represents a set value of tool radius
compensation.

G12: Clockwise (CW)
G13: Counterclockwise (CCW)

I: Radius of finished circle
(incremental value with sign)

R: Rapid traverse section
(incremental value with sign)

D: Tool radius compensation No.

F: Cutting feed rate

<

G12: (NG

Q: RADIUS
| NCREMENT

//@

K = RADIUS OF
FINISHED CIRCLE

/
«d

Fig. 2.21

Combined designation of rapid traverse sec-
tion, repeated circle and spiral circle.
Rapid traverse section, repeated circle desig-

nation and spiral circle can be commanded in
combination as shown below.

G12(G13) 1.. .D. .. R... lorJ...) K...

Q-+ . Le-- Feer

Notes :

Circle cutting is possible only on the XY plane.

The tool speed in the rapid traverse section is
set by parameter #6225.

Feedrate override cannot be applied to rapid
traverse rate. While dry run switch is ON, the
tool speed conforms to dry run speed.

With a circle cutting command (G12,G13) , the
tool is offset for its radius compensation with-
out the use of G41 or G42 (tool radius compen-
sation) . When using G12 or G13, cancel tool
radius compensation with G40.

In the explanation above, only motions in the +
direction of X-axis is considered. With proper use of
signs for I, K and D codes, motions in the - direction
of X-axis (symmetrical with respect to Y-axis) can be
commanded. In Fig. 2.23, signs of I, R and (D) are
minus. However, cutting in the Y-axis direction is
impossible.

I, J, K, R, Q and L codes in circle cutting com-
mand are effective only in the block containing
them.

Tool ~~a
L5 &
J A ¢
Z A START
@ Q}/ POINT
\ A
/%7
l R- (D)
D) I-(D)
1
Fig. 2.22
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2.9.9 CIRCLE CUTTING (G | 2, Gl 3) ‘(Cent'd)

Tool path

12

(D) represents a set value of tool radius
compensation.

The radius | of finished circle and the rapid
traverse section R are subject to the following
restriction. When values not in conformity
with the restriction are programmed , this is
regarded as an error.

[R-d]<|1-d|
EXAMPLE

. GO0 Zz-40. ;
G12 150. R40. D10 F300 ; D1O -10. 0 mm
GO00 Z40. ;

START
POINT

+Y

.

Fig. 2.23

GOO Z- 40. ;
G13 1-50. J7. D15 F300; D15 = -8.0 mrn
GOO z40. ;
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8.0 TOOL RADIUS

7.0 DEPTH OF CU

/

.

-
_ﬁ

AUTOMATICALLY COMPUTED
RAPI D TRAVERSE SECTI ON

i

Fig. 2.24

When G12 or G13 is commanded, the following two
conditions must be satisfied :

Condition 1 : D 2 J

Condition: 1-D-Jd>0

Unless otherwise, section R is invalidated and the
machine moves at F-feed speed.

2.9.10 PLANE DESIGNATION (G17, G18, G19)

The plane for making circular interpolation and
tool radius compensation is designated try G codes
G17/G18/G19.

G17 : XY-plane
G18 : ZX-plane
G19 : YZ-plane

When the 4th axis? of linear axis is s-elected,
the following planes are newly added.

G17 : XY-plane or X a -plane

G 18: ZX-plane or Z a -plane

G 19: YZ-plane or Y a -plane
o means U, V or W axis.

The move command in each axis can be program-
med regardless of the plane designation by G17/
G18/G19.

For example, if
G17 Z.

is designated, motion is on Z-axis.



The plane for making tool radius compensation by
command G41 or G42 is univocally determined by
G17, G18 or G19. It is not possible to designate
compensation plane including the 4th axis of rotary
axis.

The XY-plane (G 17) is selected when the power is
turned on.

2.9.11 INCH/METRIC DESIGNATION BY G CODE
(G20, G21)t

Unit of input data are selectively specified by the
following G codes between metric and inch.

G code Input unit
G20 Inch
G21 Metric

These G codes are programmed at the leading end
of a block of its own. If one of these G codes are

commanded, the units of all the following motions
are changed afterwards.

subsequent programs

tool offset values

part of setting parameters
part of manual movements

- displays

Notes :

When G20 or G21 is commanded, the setting of
inch/metric selection is changed. Therefore,
the state of G20/G21 at the time of power ap-
plication depends on the setting by parameter
#6001 DO. “

EXAMPLE
ER
CR
01234

G20 ; —=————]Inch input designation

___./‘_\

. When G20/G21 selection is commanded in the
program, take the following procedure before-
hand.

A. When work coordinate system ( G54 to G59)
is used, return it to base coordinate sys-
tern.

B . Cancel all tool compensation command.
(G41 to G48)

Take the following procedure after the command
of G20 /G21 selection.

A. Program absolute zero point {G92) for all axes
before move command.

B. In principle,

make the display reset opera-

tion when current position display ( exter-

nal)

The tool

is used.

offset values are processed different-
ly in the G20 mode and the G21 mode.
G20/G21 must be commanded after modifying

the tool offset values.
Stored off- Processing in Processing in
set values G20 (Inch) G21 (Metric)
15000 —+—= 1.5000 15.000 mm

2.9.12 STORED STROKE LIMIT (G22, G23) t

This function
position during manual

is for checking the current tool
or automatic operation

for entry into the prohibited area specified by

parameters or by G22.
hibited area, machine operation

an. error sign

is displayed.

If the tool enters a pro-

is stopped and

1st prohibited area (stored stroke limit 1)

The area outside the area specified by a param-
eter is a prohibited area.
be used as a substitute of overtravel checking
Upper limit point A ; and lower limit
point B 1 are specified by parameters.

function.

Generally, this can

ST PROHIBITED AREA

ey

A1(Xa, Ya, Za)

/n
INNNN I/’
ITrrrri
B1(Xb,  Yb, Zb)
z
X
Fig. 2.25

"N\
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2.9.12 STORED STROKE LIMIT (G22, G23) 1 (Cent'd) 2ND PROHIBITED AREA Az(x, Y, 2)
/ ~ /' /

2nd prohibited area (Stored stroke limit 2)

The boundary of the 2nd prohibited area is
specified by a parameter setting or by G22.
The inside or the outside of the boundary car
selectively be made a prohibited area by means
of parameter setting.

S S

/
G22 X+ Y+eo ZeeoIee. Jee K- /7 7 /////

N B2 (1, J, K)
€ pomt_ . D pomt. . Where 2nd prohibited
Upper limit Lower limit area is outside

With this command, the checking of the 2nd A2 (X, VY, 2)
prohibited area is started, and with G23 ;,

the check function is cleared. /

;’{/mn PROHIBITEL
~ AREA

/// PO
B2(I1,J,K)

Where 2nd prohibited
area is inside.

N

Fig. 2.26

Table 2.20 Setting of Stored Stroke Limit for Each Axis

X Y z Division
1st prohib- Point A: #6600 #6601 #6602
ited area Parameter
Point B1 #6606 #6607 #6608
2nd prohib- | point A2 #6510 #6511 #6512 _
ited area Setting
Point B 2 #6513 #6514 #6515

Note: Point A sets plus value of boundary line on the machine
coordinate system and point B sets minus value

The 2nd prohibited area checking function can
also be turned on and off with the following
setting number.

The parameters for specifying the inside and
the outside of the 2nd prohibited area are as

follows .
#6007D0 Meaning #6001p 1 I Meaning
“0“ Inside prohlbltlon non an prOhlblted area
check; off
nt outside prohibition
nyn | 2nd prohibited area

check; on
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Notes :

The 1st and the 2nd prohibited area can be
specified overlapping each other.

Boundary lines on the minus side are included
in the prohibited areas. Boundary lines on
the plus side are not included in the prohi-
bited areas.

All the prohibited areas become effective after
a manual return to reference point or a return
to reference point by GZ28 after turning on
the power supply.

If the tool is in the prohibited area at the time
when the prohibited area becomes effective,
this is immediately regarded as an error. In
this case, turn off the 2nd prohibited area by
the setting of the setting number, and either
rewrite the data or move the tool out of the
prohibited area manually,

If an alarm state is created by the entry of the
tool into the prohibited area, the tool can move
only in the returning direction.

The stored stroke limit cannot be checked dur-
ing a machine lock operation.

2.9.13 PROGRAM COPY ' (G25)

(1) The command _GZSP ol p2 Qg L
...... executes L times any program from
sequence p2 of program p 1 to sequence g2 of
program ql.

G25: Program copy G code

P: pl; First O number
p2; First sequence number (N)

Q: gl; Last O (pl=ql)
g2; Last sequence

Each will be commanded with four digits. The leading
zeros of p2 and g2 cannot be omitted.

L: Number of repetitions (One time if omitted)

(Z) Although the G25 command can be given by
tape, MDI or memory operation, it will be ne-
cessary to store the program to be copied in the
memory, When sequence numbers are overlapped,
the first sequence number will become effective.

(3) The G25 command may also be used again
in the program being copied. This is called
multiple program copying and is possible up

to a maximum of four levels. However, error
“ 042" will occur if four levels are exceeded.

- g

G25-~~; G2%---3 G25--~; G25---,

0 Leve! Ist Level 2nd Leve! 3rd Level 4th Level

(4) Program copying can be commanded in a fixed
cycle (G70 to G72, G73, G76, G81 to G89).

(5) Simple jump command "M99" can be used in
the program being copied by the GZ25 command.
It is the same as the M99 function commanded
in the main program.

Notes :

(a) Error “042” will occur if the total number
of levels called by G25 and M98 exceeds four
when used in a subprogram.

(b) If G25 is used during a user macro call
(G65, G66), Up to four separate levels are possible.

(c) Since the sequence number specified by address
p2 and g2 will be searched from the first number
of each program, care will be required not to
duplicate the sequence numbers. If duplicated,
the first sequence number will become effective.

(d) In command G25 P (pi) (p2) @(ql)(g2)L ... ;, the
following errors will occur.

Error “070 when p 1 cannot be searched

Error “04 1” when p2 cannot be searched

Error “040 when p 1 and g 1 are not the same

(e) If a reset operation for errors or an M30/MO02 reset
occurs when executing command G25, execution will
return to the beginning of the called program of the O
level.

(f) If a P or Q command is less than four digits,
it will be considered a sequence number and
the program sequence number will be searched.

(9) The leading zeros in both commnads P and
Q can be omitted. However, for five digits or
more, the lower four digits will be considered
the sequence number.

(h)y If M98 or M99 is commanded in the G25 block,
error " 040" will occur.

(i) Since M99 will have priority if it is in the
block (End block of G25) specified by g2 of
G25, the command will return to the beginning
of the program being executed. Do not command
M99 in the block specified by q2.

(i) The O (q1) at the end of the @ command can be
omitted. When omitted, it will automatically be
considered to be the same as the leading O of the P
command.

(k) A program copy command in a fixed cycle
cannot be commanded in the same block with the

fixed cycle command. If commanded, G code
error " 021" will occur.

(1) When the block indicated by G25 g2 (end block of
G25) is a G25 block, g2 is disregarded and the next block
is proceeded.

Therefore, create a program as shown page 32 and 33.
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2.9.13 PROGRAM COPY '(G25) (Centd)

Example

G25 P7 Q8 LI;

N2 G73 zZ-1, R-2. Q1. F100;

N3 G80;

N4 GO X1 O,

N7 G25 P2 Q4 L9;

N8 G25 P2 Q3;

N 9 G90 X-90. Y-10.;

AFTER MODI FI CATI ON

N7 G25 P2 Q4 L9;
G25 P2 Q3;

N 8 ;

N 9 G90 X-90. Y-10. ;

cApEORMEMORy7rMEMORy

Reset 0ﬁerati on

calls the beginning
of the memory.
Tl
00001; NLQO- - - - --- -+ ; L~ N200----------- ; N300-----=-=--=;
NOL G92--------; ! : ! |
N110 M99 PK10; : f
| | i
t )
! L | 220 wes PA0O; |/
N10, sivpLe| | N0 |
cz5 P100 Q150; | JUMP G25 P200 q250; )
RESET|
. (Note) | : |
f N140------mmmnm; !
! i X 1
| : |
N150------=v--- ; N250-----~—-—-- ; N380 M99;
0 Level 1st Level 2nd Level 3rd Level
Program No. 00001 Program No. 00001 Program No. 000001 Program No. 00400

Note: Always use the program number in the P
command when commanding from a tape.

Example: N10G25 PQ10100Q1550; Programnumber
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Rest operation

Program No. 0050

Program No. 0001 Program No. 0011

Notes :

1. M98 can be used in a program copied with
G25. Four levels may not be exceeded even
when using G25 with M98.

2. Care should be taken when jumping to a

TAPE OR MEMORY MEMORY calls the beginning of .
program No. set at Levei E _______
e m et T oo
|
[
|
NCOL N100 |~ N200 N300
|
|
| '
i \ | ‘ ‘
| 1 [
i ! !
120 | f
NO 0 g25 POLOLOO ®5 POOL1ORO0 | N225 198 P65;
Qiols0 10250 L |
‘ I
| » |
' I
| ! |
| ‘ N250 NA0O “99;
0 Level. Ist Level 2nd Level 3rd Level

program No. 0065

different L level with M99 since execution will
become endless with no means of escape.

2.9.14 REFERENCE POINT CHECK (G27)*

This function is for checking the correct return
of the tool to the reference point after performing
a cycle of operation in accordance with a program
which starts at the reference point and ends at
the reference point.

G27 X+ .Y .Z-- (o) ;

With this command, the tool moves towards the
specified position along the three axes ( 4 axes™)
simultaneously but independently, and after the
arrival at the specified point, the point is check-
ed for the conformity to the reference point. If
any of the axes is omitted in the command, the
tool does not move in that axis and no check is
made in that axis.

If the point is in conformity with the reference
point, the reference point return lamp lights.
If the tool is correctly in the reference point in
all the axes, automatic operation is performed
further, but if the tool is not in the reference
point even in one axis, this is regarded as an
error ( alarm 241 - 244 display) , and the auto-
matic operation is interrupted. (Cycle start
lamp goes off. )

If G27 is commanded in the tool offset mode, the
tool return point is also offset. Cancel the tool
offset mode when commanding G27.

Reference point as meant here is a freed point relative to
the machine to which the tool returns by the manual
reference point return motion or by G28 automatic
reference point return motion. Refer to 5.2.1, "MANUAL
RETURN TO REFERENCE POINT' on page 174. The
mirror image function can be applied to the G27
command. To avoid non-conformity errors, clear the
mirror image mode with M94 (Mirror image off} before
commanding G27.

2.9.15 AUTOMATIC RETURN TO REFERENCE POINT
(G28) '

G28 X...Y...Z...(aT...);

With this command, the tool is sent back to the reference
point. The tool moves towards the specified points in
rapid traverse, and automatically stops at the reference
point.

The tool moves simultaneously in up to 3 axes (4 axes 1).
However, the tool will not move in the direction of the
axis for which a coordinate instruction is omitted.
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2.9. 15 AUTOMATIC RETURN TO REFERENCE POINT
(G28) (Cent d)

EXAMPLE
G28 X Y-+  Z--

z

¢ REFERENCE POl NT
G) Z-AXIS

POSITIONIN(‘ B

POINT

INTERIM
z %g?t%% \ POSITIONING POINT
- Y-AXIS DECELERATION LS

% Y
Fig. 2.27

“Return to reference point” involves the same
series of motions as the manual return to refer-
ence point.

Notes :

If G28 is commanded in the tool radius compen-
sation mode (G41, G42) or in a canned cycle,
this is regarded as an input error “ 024. "

If G28 is commanded in the Mirror Image mode
(M95) , this constitutes an input error “058.

The tool position offset command is not cancelled by
G28. Be sure to cancel it before commanding G28. If
G28 is given in the tool position offset mode, the tool
motion by the succeeding program becomes as
described below. Care should be taken.

A. When the succeeding program is made in the
incremental mode:
Tool moves by the amount of incremental
value from the reference point The tool
offset is not effective.

B. When the succeeding program is made in the
absolute mode:
Tool moves to the position which is speci-
fied by absolute value and tool offset value.

C. When G29 is given immediately after the
G28:
By G29 command, the tool moves to the off-
set interim positioning point and the suc-
ceeding motion is made according to the
item A and B.

When returning the tool to the reference point for the
first time after turning on the power supply. pay
attention to the tool position. Refer to 5.2.1 MANUAL
RETURN TO REFERENCE POINTT .
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.q</\\RETURN TO REFERENCE
A&

Return to reference point in rapid traverse

In addition to the above Automatic Return to
Reference Point, “ “ Rapid Traverse Return to
Reference Point” function may be incorporated in
the control. With this function, the motion se-
quence is as follows.

After positioning at an interim positioning point
B , the tool directly moves to the reference
point in rapid traverse. The returning time is
shorter than that with the ordinary return to
reference in which deceleration LSS are used in
all the axes.

. With th,"Rapid Traverse Return to Reference

Point, ” point B may not necessarily be within
the reference point return possible area.

The rapid traverse return to reference point
becomes possible only after the tool has been
returned once to the reference point in all the
axes by manual operation or by G28, following
the turning on of the power supply.

Rapid traverse return to reference point is ef-
fective only with G28. Manual return motions
are not changed by it.

- Where a 4t h axis is used, when no command is given
for the 4th axis in a G28 command, and when the tool
has been returned to the reference point in the X-, Y-,
and Z-axis, the tool moves to the reference point in the
rapid traverse return mode. If @ command for the 4th
axis is included in the command, the tool returns to
the reference point in the ordinary return mode,
unless the return motions in all the 4-axes have been
completed.

For return to reference point in rapid traverse, tool
cannot be moved in RAPID or JOG mode unless
REFERENCE POINT RETURN switch turns off after
completion of reference point return.

2.9.16 RETURN FROM REFERENCE POINT (G29)*

This code is used to return the tool to its original
position after return to reference point by automatic
return to reference point along the same path.

Point A - B > C
(Reference point)

G28 Y- . Z. . ;
-~
Point B

G29 Y.--.Z.. . ; Point C » B > D

Point D

C
$ (REFERENCE POl NT)

|

i

1' RETURN TO REFERENCE POINT
P8 (IID(I]\ITERI M POSI TI ONI NG

Do //
d
A Fig. 2.28



When G29 is programmed, it is not necessary to
consider the distance between point B and C in the
program. Particularly when an incremental command
is used, this is effective for returning tool to the
original position, after returning to reference zero.

Movement of C — B and of B — D is made at rapid
traverse rate simultaneously along three axes
(simultaneously four axes t) by G29. However, in an
axis for which a coordinate command was omitted,
the tool will not move.

If G28 is programmed a number of times, the fi-
nal coordinates of point B which the last G28
creates is effective for the move of G29.

EXAMPLE 1 (In the case of absolute input)

Interim point
coordinates
X Y z

; — (0, 20. , 10.)
30, , 20.

N21 G9O ;
N22 G28 Z10. Y20.

N23 G28 X30. ; s )

—
Y-50, J

10
rN24 G29 X-40,
G000 X30. Y 20. ;<J

L Equal to
the two

blocks GO0 X-40. Y-50,
EXAMPLE 2
N31 GI1 ;

N32 G28 Z--.;

N33 G28 X20. Y40.
N34 MO06 ;

N35 G29 X40. Y-40.

”~

+Y

40

_— +X

A

/
i
20 40

Fig. 2.29

Notes :

An input error "024" occurs if G29 is program-
med in tool ‘radius compensation mode ( G41,
G42) or during canned cycle mode (G73,G74,
G76, G77, G81 to G89) .

C
&_ ( REFERENCE POl NT)

An input error "059" occurs if G29 is giVen

without execution of G28 after the control is
turned on.

In principle, cancel tool offset before program-
ming G28 or G29. |If they are programmed when
offset is also effective. interim positioning
point B will also be offset, and the tool passes
point B’ .

C
@ (REFERENCE POl NT)
/

OFFSET AMOUNT
R
D'o—~ /7\45
/ (INTERIM POSITIONING
o’/ POINT)

Fig. 2.30

An input error “058” occurs if G29 is given dur-
ing mirror image (M95) .

The followin g command or operation must not
be taken because interim positioning point B of
G28 does not meet with that of G29.

(1) The following operations are made between
G28 and G29 commands.

Setup of coordinate system (G92, ORG key)
Machine lock

Manual operation at Manual Absolute Off

(2) G28 and G29 are commanded in the blocks
following the block containing M94 which
cancels mirror image at the different point
from the starting point of mirror image.

(3) G28 and G29 are commanded after manual
operation at Manual Absolute Off.

2.9.17 RETURN TO 2ND, 3RD AND 4TH REFERENCE
POINT (G30)'

G30 Pn X--.Y-- 2Z--_ (at.);
(where Pn = P2, p3, p4)

With this command, the tool first moves to an in-
terim positioning point, and then, moves to the
2nd, 3rd or 4th reference point.

P2: 2nd reference point When P is omitted,
the tool moves to
the 2nd reference
point.

P3: 3rd reference point

P4: 4tk reference point }

If any axis of the coordinate instruction is omitted,
the tool remains motionless in the direction of that
axis.

Each reference point is specified by the param-
eters (#6612 to #6629) before hand.
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2.9.17 RETURN TO 2ND, 3RD AND 4TH REFERENCE When G29 is commanded after G30, the tool

POINT (GSO)*(Cent’d) moves to the designated point by G29 by way
of interim positioning point designated by G 30.
EXAMPLE However the interim positioning point is renew-

ed on the axis designated by G 30.

G30 P2 x30. Y50. : The tool returns to the 2nd
reference point moving in 2.9.18 SKIP FUNCTION (G31)F
the X and Y directions.

G31 X--.Y..Z.. (at.)F.;

Y With this command, a special linear interpolation
CURRENT VALUE is commanded. During the interpolation movement
(30. .50, under the command of this program, whenever a
INTERIM ~—~%7 _ -7\ skip signal is inputted, the interpolation is inter-
POINT \\ ® _ rupted immediately, and the program advances
N (X = a Yy =Db) (o the next block. From the moment that a skip

signal is inputted to the time the control start
to process the signal, delay time is less than

2Np REFERENCE

&
=
H
0
BC‘* POl NT 0.5m sec. G31 is non-modal.
Z [
o EXAMPLE
mé 2ND REFERENCE POINT
m‘gﬂ SHIFT AMOUNT N10O G90 G31 X100. Y50. ;
%m G92 COORDINATE SYSTEM %
A N200 GO1 x80. Y15, ;
o4
=]
ga (0, o
[aqger]
Q
52
- SKIP SI GNAL Is
; . i I NPUT HERE
(@) First, positioning 18 made at.the interim point (X = (100., 5a)
30. Y= 50.). The interim point ¥ @ coordinate value 9
of the G92 coordinate system or work coordinate /,/ /
system (G54 to G59). e J
1
(b) Then positioning is executed at the second Y 9 T %i%%AL MOTION
reference point as follows : g&g /
. L ! . MOTION WITHOUT
X-axis 2nd reference point position // SKIP SIGNAL
= X-axis machine reference point + (#6612
P ( ) (50., 20) o
Y-axis 2nd reference point position X (80., 15)
= Y-axis machine reference point + (#6613)
In the above example, when ; Fig. 2.31
X-axis machine reference point = O,
Y-axis machine reference point = O, When °G31 block is executed without a skip signal
#6612 = 10.000 and being inputted, the machine stops at the end of
#661 3 = 20.000 in the G92 coordinate system, the the block, and the alarm code "087" is displayed.
machine moves to the following positions by rapid Feedrate of the tool is set for G 31 blocks selec-
traverse. tively by one of the following two methods as
X-axis 2nd reference point position specified by parameter #6019D4.
= X-axis machine reference point + (#6612) To be specified by F similar to ordinary pro-
= 0 + 10.000 = 10.000 grams.
Y-axis 2nd reference point position To be set in advance by parameter #6232.
= Y-axis machine reference point + (#6613) When a skip signal is inputted, the coordinate
=0 + 20.000 = 20.000 values at the moment are automatically stored as

arameter data.
(c) Output during stay in the 2nd reference point P

(#12014, #12015) is provided in the range of 3 micron

- #6552 - .. storing X coordinate value
+2nd reference point. #6553 -+ storing Y coordinate value
#6554 . . . storing Z coordinate value

Notes : #6555 . . . storing 4th coordinate value

Three items except the last one in NOTES of 2.9.15
AUTOMATIC RETURN TO REFERENCE POINT (G28)+
on page 33, apply to G30 in the same manner.
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These coordinate values indicate the positions
when skip signal is ON and not the position when
the tool is stopped.

These data can be treated as coordinate data in
user macros.

When a skip signal is not given in spite the exe-
cution of G31 by setting ( #6004DO) , the program
moves on to the next block automatically.

Note : When actual skip stop detecting position is
near the skip final reference point, the dead zone
exists in the skip signal processing in the range
shown below. At this time, alarm “87 occurs when
#6004 Do = O. When #6004 Do = 1, the final point
value of the commanded axis is stored in #6552 to
#6555. *

SKIP SIGNAL IS < :
INPUT HERE (10030,

Y N ACTUAL MOTI ON

PATH
A (80.,15. ) -

I

(Metric input)

|a1<1ooo><F( 2 ., 1 2
7500 160 XKP'1000X60 )

(Inch input)

2 1 2
X +
la] < 10000 F( 7500 60 XKP'1000X60 1

KP : Position loop gain constant (1/S)
F: Reference speed (metric input : mm/min,
inch input : inch/rein)

2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41 , G42)"

It is possible to specify the radius of the tool and
to cause automatic tool path offset by this value.
Store the offset value (tool radius value) in the
offset value memory in advance by MDI, and pro-
gram the tool offset number correspond to the
tool radius value by a D code in the program.

1. Designation of compensation direction and
of D code

Tool radius compensation C is programmed
with G41, G42 and is cancelled by G40.

G41 and G42 indicate the directions of tool
offset with respect to the direction of move-
ment.

Table 2.21 G codes of Tool Radius
Compensation C

G code Group Meaning

G40 07 Cancellatlo_n of tool radius
compensation C

Ga1 07 Tool radius compensation
C , left

G42 07 Tool radius compensation
C , right

Note: When the power is turned on, G40 is
effective.

Not e that the directions of compensation
(right, left) indicated above are reversed
when the sign of the tool radius value in the
offset memory designated by a D code is neg-
ative. Make sure to designate a D code in
the block containing G41, G42 or in a preced-
ing block. If DOO is commanded, tool radius
will be regarded as “O. "

G41 (LEFT)

TOOL

PROGRAMMINWG:

G42 (Rl @)
Fig. 2.32

Switching between G41 and G42 can be made in
compensation mode. Details will be given in item 5
on page 40.

Designation of compensating plane
The plane in which tool radius compensation is made
is designated by G17, G18, G19.

They are G codes of 02 group. The XY-plane (G17) is
in effect at the time power is turned on.

Table 2.22 G Codes for Designation

of Planes
G code Group Meaning
G17 02 XY-plane
G18 02 ZX-plane
G19 02 YZ-plane

Note: When the power is turned on, G17
is effective.
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2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41, G42) T (Centd)

38

Make sure to designate a G code for plane
designation in the same block as that of G41,
G42 or in a preceding block. Plane desig-
nation cannot be made in a compensation mode.
It is not possible to apply tool radius compen-
sation in a plane including the 4th axisT,

Method of entry into compensation mode

When G41(G42) is programmed, the tool moves
to an offset position with the distance equal
to the radius. The offset position is on the
normal line at the start point of the block
immediately after G41( G42) If no coordinate
instruction is programmed in the block of
G41(G42) , movement is made by the offset
value only. Because G41( G42) accompanies
a movement, it is necessary to program GOO
or GO1 for a G code in group A. An input
error (alarm code “026) occurs if a G code
other than GOO, GO1 is programmed.

EXAMPLE A

(@ G17 GO1 F..

G41(G42) D-- . X.. . Y..
X.._;
/ TOOL, G40

PROGRAMMED PATH

(b) Gl7 GoO1 F.. :
G41(G42) D-- . X.. . Y-

Go2 X-.-.Y.-.J--.

, TOOL, G40

EXAMPLE B

() G17 GOl F--.:
G41(G42) D--

b
CENTER

d) G17 GO1 F..
G41(G42) D-.
G02 X-- . Y. .Jee.;

CENTER

Fig. 2.34

Pay attention to the fact that offset is made
on the normal line to the program line deter-
mined by the block after G41(G42) at the
start point in all of the examples (a) to (d)
above. When the movement on the compen-
sation plane is not programmed in the block
after G41(G42) , the next one block is read
ahead and the compensation start with the
block . The blocks without move command
can be programmed continuously up to two.
Input error occurs if move commands on the
compensation plane are not programmed in
more than three blocks

When compensation entry is programmed in
the GOO mode, positioning movement is made
independently by each axis to the offset
point. Take care not to make the tool inter-
fere with the workpiece.



Movement in compensation mode

When after the tool radius compensation is
programmed by G41, G42, the tool moves along
the offset path until the instruction G40 is
given.

As talc ulation of the path is automatically
made by the control, designate only the
shape of the workpiece in the program. The
tool path is controlled as follows depending
on the angle between blocks.

Inside corner ( 180° or less)
Intersection computing type

Fig. 2.35

Outside corner (over 180°)
Circular path type (in the case of M96)

CIRCULAR

/7 ARC
/
P

TN

Fig. 2.36

In this case, movement of circular path is
included in the former block.

Code M97 can be used to machine the outside cor-
ner by the intersection computation, depending on
the work. For details, refer to 2.8.6, “CIRCULAR
PATH MODE ON/OFF ON TOOL RADIUS COMPEN-
SATION C (M97,M96)t" on page 17.

M96 . .. Tool radius compensation circular
path ON
M97 . . . Tool radius compensation circular

path OFF (execution of intersection
computation)

Normally, M96 is used for this operation,
however, when there is a possibility of an
"overcut" in cutting special shapes with the
M96, M97 should be used.

Movement in GOO mode

The instruction GOO positions tools independ-
ently along each axis toward the final offset
position. Care should be taken on the cutter
path.

GO1
%
4
4
00

(I'n M96 mode)

Fig. 2.37
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2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41, G42) T (Centd)

D. Shape requiring care

Do not program a wedge shape having an
accute angle.

(a) Wrong

Where the tool cannot
enter the wedge shape,
i * the intersection point

The intersection is is located on the opposite
located at a far point side.

G42 , A1

(b) Correct

Program a path allowing

Increase
the angle the entry of the tool.
5. Command involving no movement in compen- The blocks withno coordinate instructions
sation mode can be processed continuously up to two
blocks . When coordinate instructions are
The control normally reads in advance two missing in three or more blocks, tool
blocks during tool radius compensation mode compensation becomes impossible and accurate
and computes the tool path. If either of tool path cannot be obtained. Therefore,
these blocks give no coordinate instructions a Program where G41 or G42 is used,
such as GO04 (dwell) , the control reads the that, after them, three or more blocks without
block further ahead and makes computing. movement command plane will not follow.
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EXAMPLE

(When these blocks are within

is made smoothly. )

G17 GO01G41X-- . Y. . D.. . F. . ;

Xev o Yorrl

Xoo « Yoo o

G04 P100O ; Blocks without movement
in compensation plane.

X Yo . ;
two, machining

X Y.

z -

zZ.

X LY .

Xeeo Yoo :

If no move command is programmed in three continuous
blocks, offset in the block immediate before them is made
on the normal line at the end point. Where movement in
the compensation plane cannot be programmed in three or

EXAMPLE
NOO1 Gi17 GO1 G41X--. Y. .D--. F. .;
NOO2 X-- . Y.. . ;
XY-plane
NO1O0 X.. . Y.. . ;

NO1l 1.. . J.. . ;

Dummy block

NOo12 z.. . ;
Z axis |
<3kﬂocks> :
NO19 Z ; or above :
(020 x..o v s FqToTms -
XY-plane

G40 X-- . Y.. . ;

more continuous blocks for retracting in the third axis or
the like, and offsetting on the normal line is not satisfacto-
ry, a dummy block can be inserted by I, J or K.

b
NOlZ:;NOlQ
|

Fig. 2.39
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2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41, G42) T (Centa)

The dummy block is not programmed for actual move- I Dumry for X-axis

ment but it only provides data required for tool radius command programmed in
compensation computation. In the example indicated J: Dummy for Y-axis incremental
above, an instruction that is the same as the first block command values

(N0O20) of restarted movement of the XY-plane after

movement of Z axis is programmed as a dummy by | and K: Dumy for Z-axis

J. I, J and K are used as the addresses of this dummy command

instruction, and they correspond to X-, Y-, Z-axis If X Y of NO20 is in absolute values in
respectively. Suitably use them in accordance with the the above example, give an instruction by con-
plane designation. verting into incremental values.

Note: Make a dummy block as follows if the
object of the dummy block is circular
interpolation.

EXAMPLE

NO50 GO1 X-.-. Y-..

NO51  GO1 Iby J(-a) ; — Dummy block
NO52 Z-- - ;
NO53 2.. -
z-axis
NO59 Z..
NO60 GO3 X.. . Y. . 1@ Jb) ; — Circular Y
interpolation
NO61 GO1 X.. . Y. . ; X
Fig. 2.40
This is, insert a linear dummy block that gives the tan- EXAMPLE
genth_all direction at the start point of the cwcglar inter- N1IO G17 GOl F-. . :
polation program block as shown above. The sign of the
dummy block data depends on the shape of the circle. N11 G41(G42) D--
The tool stops at point A by the dummy block in prepa-
ration for the next circular command.
N20 GO1 X-- . Y.. . F..
N21 G42(G41) X-- . Y. . ; |— Block of
switching
N22 X

Fig. 2.41

6. Switching between G41 and G42 in compensa-
tion mode

In compensation mode, direct switching between
G41 and G42 is possible without making cancel-
lation with G40.
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G42

(@ G4l ~» G422
(M96 mode)

(b) G42 +G4l

Fig. 2.42

Note: The movement identical to what is shown
above is also obtained when block N21 is
split into two blocks as follows.

G42 (G41) ;

Xevo Yoo

7. Change of tool radius value in compensation
mode

New D code commanded in compensation mode is
effective in the block next to the commanded
block.

Method of cancellation of compensation

G40 is the command for canceling tool radius
compensation C and for positioning or feed-
ing the tool to just programmed end point.
In this case, the tool moves to a point on the
normal line at the end point of the block im-
mediately before the block containing G40.

BLOCK READ AFTER
CHANGE OF TOOL
RADI US VALUE

Fig. 2.43

Therefore, no portion will be left unmachined
even when a cancellation with sharp angle is
programmed. Because G40 accompanies can-
celling movement, program it in the GOO or
GO1 mode like G41, G42. An input error “027”
occurs if group A other than GOO, GO02 is used.
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2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41, G42) '(Centd)

EXAMPLE A
(a) G41 (G42)

L X. . F. .
G40 X.. . Y.. :

(b) G41 (G42)

G02 Xeoe . Yoo (Iee T
GO1 G40 X.. . Y..

44

EXAMPLE B
(O G41 (G42)

G02 Xeo Yo Iee [ Tee
GO0l x. . Y. . ;

G40 ;

(d) G4l (G42)

G02 X--.Y--.10. . J--.;
G01 G40 ;

CENTER
Fig. 2.45

In all cases (a) through (d) described above,
the tool reaches the programmed end point via

the offset position on the normal line at the end
point of the block immediately before G40.



7.

(a) Outside compensation

Cautions and remarks in tool radws conpen-
sation C
Maxi mum progr anmabl e di mensions (Refer to

Table 2. 14) is not changed even in tool
radi us conpensation C.

B. Programred shapes that produce input

errors
Input error “ 045" occurs with the fol | ow
ing programmed shapes.

(1) Wen programming an inside arc with tool
compensation, if

Programmed arc radius r + 5 (setting unit)
< tool radius d
5: 0.001 (in mm)

: 0.0001 (in inches)

€rror error

Outside
™ is correctly made
! even when r < d

Fig. 2.46

(2) When no intersection point exists on the

locus of the offset tool center.

NO INTERSECTION

No-intersection
error occurs when
tool radius is too
large relative to
the programed shape.

Fig. 2.47

(b) Inside compensation

compensation

TOOL

(3) When reversing command or an angle close

C.

to reversing command is programmed i n
M97 (CQutside Corner Circular Arc Point
O f) mode.

(a) Reversing command B

B

Case of linear
command
6 < 11.7° ]

C

Note: With the
circular arc com-
mand, tangent angle
0 alone is insuffi-
cient.

(b) Command close
to reversing

Fig. 2.48

In M96 mode, all of the above shapes are
correctly compensated.

Input errors occur when the following G codes
are programmed in compensation mode.

Prohibited G codes

G codes causing
input errors

G12, G13 (G17 to G19)
G28, G29 ,G31

G73, G74, G76, G77
G81 to G89

G92

* If a “reset operation” is performed in compensa-

tion mode, compensation is cancelled and G40
remains.

Tool radius compensation C is applied to
the movement path offset by tool length
offset and tool position offset. However,
in principle, avoid applying compensation
C to the path using tool position offset
for compensation of tool radius.

When programming G41, G42 and G40, GOO
or GO1 and an F code should be program-
med in the same block or in a preceding
block.
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2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41, G42) ‘(Cent'd)

46

F.

An input error occurs if a G code, G17 to
G19 of plane designation for changing the
compensation plane is programmed during
compensation.

Program circle cutting (G12,G13) , and
canned cycles (G73, G74, G76, G77, G80
to G89) in the tool radius compensation
cancel mode. Circle cutting and helical
cutting incorporate tool radius compensat-
ing functions in themselves. Input error
"024"occurs when they are programmed ‘N

compensation mode.

Tool radius compensation C is also possible on
circular interpolation by radius designation.

Subprogram (M98, M99) can be programmed in
compensation mode.

Compensation is applied to the projection to
the compensation plane designated by G17,
G18 or G19 when simultaneous movement
along three axes (four axest maximum) is pro-
grammed in compensation mode.

COMPLETING POSI TI ON
OF PULSE DI STRI BU-
TION QUT OF THE
COVPENSATI ON PLANE .

COVPENSATI ON

-

‘ LANE [ n *

Fig. 2.49

Input error "046" occurs when circular in’

terpolation is programmed out of the plane
designated by G117, G18 or G19.

Offset position may be temporarily modified
by programming a dummy block using ad-
dresses I, J, K.

(G42)

N100 GO1 X.-.Y--.
N101 oo Jee
N102 X

DUMMY BLOCK US| NG
I, J CODES: N101

Fig. 2.50

Advance reading of blocks is prohibited

when MOO, M01{(M02, M30) commands are
given, and compensation is usually inter-
rupted. Continuation of correct compen-
sation is secured by programming 1, J, K
in a dummy block immediately before MOO,
MO1 to avoid interruption.

(G41)

N200 GO1 X Y
N201 N R | Command
MOO movement
N202 ! | data N203
using I, J
N203 Xeoo Yoo

Up to 99 radius values can be stored in the
offset memory in total for the tool radius
compensation , together with the values for
other compensation. Make designation by
a D code. The maximum programmable value
of tool radius compensation is ¥999. 999 mm
(or ¥99. 9999 inch)

Overcut occurs if compensation is program-
med on a step less than the too! radius in
M96 mode. Keep this in mind. Although
undersize cut occurs with the ~07 made it
is better than overcut w

OVERCUT

UNDERSI ZE
Cut

(@ MB6 node (b) M7 node

Fig. 2.51



P. Even in M96 mode, the tool moves directly 11. Intervention to active buffer in compensation

toward point B without making circular path, mode
if both AX and AY are smaller than a fixed
value as shown below. The fixed value in The data given below can be programmed in com-
this case is the value set by parameter pensation mode of G41 or G42 with procedures
(#6230). identical to those of MDI operation, after turning
on the SINGLE BLOCK switch to suspend the
AX block, and then, selecting the RAPID or JOG mode.

B

Programmable data:

MOVEMENT F, M, S, T and B+ codes
OF TOOL

Programmable block:
In addition to the block of commands
of the active buffer just executed

\ When the CYCLE START button is pushed in
RAPID or JOG mode after programming, the com-
mands are immediately executed and signals such

AX Y } as BCD output are sent out. Automatic operation

can be resumed when CYCLE START is made after
AY

returning to the original automatic operation
mode.

A LA
<

Y vy: Set value of

parameter #6230 Note: In the operation described in these

i items, the following M codes cannot be written.

MOO, MO01, M02, M30, M90 to M199
| - - X

Fig. 2.52

10. Intervention of MD | operation in conpensation
mode

MDI  operation can not be intervened in com-
pensation mode.
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2.9.19 TOOL RADIUS COMPENSATION C
(G40, G41, G42) t (centa)

EXAMPLE A
@
BLOCK i
I i
é'MT PO NT
- Qutside cutting Inside cutting
Al ——> a2
G91 GOl Z-25. _ Incremental; Z axis @ J-20. ; —Dumy block (for nodi-
F150 : - | owering fying offset position)
(D617 (Go1) 300 ; — XY plane desi gnat| on, ®) Z25. ; —Zais - Two blocks
feed command elevation | without npve-
. ment on the
(3)G41 b2t ; — Tool radius conpensation ML —Opti onal de3|gnated
start command with t ool stop pl ane
offset No. 21
@ G42 (GO1) X130. Swi tchi n? of direction of
@Y140. ; —| Ofset to a point on the Y90.  F2000 ; conpensation (left + right)
normal line of start point
of this block. Z-25. F150.; —Z axis lowering
(5x30. Y40. ; @)  Y-40. F300 ;
(§)Goz X100, 150. ; x-60. ;
(7)Go1 X30. Y-40. Quter Cutting Y30. ;
(8)v-100. ; (20) G02 x80. 140. ; | lInner Qutting
(9 x-40. ; @) coL Y-30. ;
(10)co3 x-80. R50. -R desi gnation circular @ x-60. ;
arc
@ Y30. ; —Ofset toa point on the
@co1 X-70. ; normal |ine of end point
of this block
225. ; —1Z axis elevation
@3 a0 (o1 X-60. Conpensation cancel
Y-120. FF2000 ; command

The same effect is obtained even when the commands i N parentheses
are not made. They are entered for ease of understanding.

Fig. 2.53
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EXAMPLE B

30.
30.

(G40)
G91 GO1 z-25. F150 ;

G117 F300 ;
G42 D20 X20. ;
G02 X-20. Y-20. 1-20. ;
GO1 X-40. ;
Y306.
G02 x80. 140. ;
G01 Y-30. ;
X-40. ;
G02 X-20. Y 20. J20. :

G40 GO1 X20. ;

@OEOOELOOOL®®E O

Z25. ;

With the inner cutting in EXAMPLE A, the double
cutting allowance at the cutting start and cutting end
varies with the tool radius. An inner cutting case
with zero double cutting allowance regardless of the
cutter radius is shown in EXAMPLE B.

Fig. 2.54

+X

49



2.9.20 TOOL LENGTH COMPENSATION
(G43, G44, G49)

The tool length conpensation function is for add-
ing or subtracting the stored tool offset values
to the Z-axis coordinate instruction values for
the purpose of conpensating for the deviations
in tool length,

G codes for tool length compensation

G code Group Meaning
G43 08 # direction
44 08 ( -) direction
49 08 cancel

G43 and G44 are modal functions, remaining
effective when once commanded until cancella-
tion by G49.

G49 cancels tool length compensation effects.

HOO also cancels tool length compensation effects.

The tool length compensation function is pro-
grammed in the following format.

A. (GO01)
G43(G44) z.. . H:-

With this command, the tool moves towards
the Z- coordinate position which is

the sum of (or difference between) the H
value and the Z value. As the” result, the
tool point is displaced from the specified
Z-coordinate position by the distance spec-
ified by the H code.

50

B. (GO01) z.

G43(G44) H..

With this command, the tool is shifted by
the distance specified by the G code.

c. G43(G44) Z2-- . H--

L )

With the command (2) , the tool is shifted
by the difference between the previous

tool offset value and the new tool offset
value.

When G43, G44 and G49 are to be commanded,
the accompanying 01 group G codes must be

GOO, GO1 or G60. When GO02 or GO3 is used,

this is regarded as an error.

Direction of shift

The direction of tool shift is determined by the
sign of tool offset value as programmed in the
H code and by the G code used.

Sign of tool offset value

Positive Negative
G43 Plus direction Minus direction
G44 Minus direction Plus direction




EXAMPLE

H1O0 . . . Offset value: -3.0

H1ll ... Offset value: 4.0
CRT display including offset value
(Z-direction only)

N101 G92 Zo ; 0.000

N102 G90 GOO X1. O Y2.0; 0.000

N103 G43 Zz-20. H10 ; -23.000

N104 GO1 Zz-30. F1000 ; -33.000

N105 GOO ZzZO HOO ; 0.000

N201 GOO X-2. O Y-2. O ;

N202 G44 Z-30. H11 ; -34.000

N203 GO1 Z-40. F1000 ; -44.000

N204 GOO ZO HOO ; 0.000
Notes :

When the tool offset value is changed by the
MDI function while programs in the offset
mode is in execution, the change is effective
from the block containing D code.

The tool position offset function or the tool
radius compensation function is effective on
the tool which is already offset by the tool
length compensation function.

G43, G44 and G49 can be programmed in can-
ned cycles. If they are programmed, this is
regarded as an input error.

When a G92 command involving the Z- axis is
given during the execution of a program in the
tool length compensation mode, the tool length
compensation is canceled. In principle, when
G92 is to be programmed, the existing tool
length compensation mode should first be can-
celed.

During the automatic execution of a program in the
tool length compensation mode, the number of the
effective tool compensation memory (H code number)
can be displayed. For details, refer to 4.3.2, “COM-
MAND DATA DISPLAY “ G43, G44, and G49 com-
mands must be given in GOO or GOl mode. When
G43 is commanded in GO2 or GO3 mode, no alarm is
triggered but correct motion may not be made.

2.9.21 TOOL POSITION OFFSET (G45 TO G48)

Tool position offset is for extending or reducing the move-
ment value designated in the program by the values in
the tool offset memory, and is mainly used for tool radius
compensation for square patterns. Therefore, this func-
tion is not required with controls equipped with G40,
G41, G42 (tool radius compensation C).

1. G codes of tool position offset

G code |Group Meaning

G45 * Extension

G46 * Reduction

G 47 * Expansion by double

G48 * Reduction by double

ACTUAL
TOOL

POSITION

PROGRAMMED "5 —— =20.000
TOOL PCSI TI ON oz -23.000

777777 7

L - -33.000

ACTUAL
TOOL
POSITION

PROGRAM N -30,000

TOOL POSITI®N ~L_.*  _34000
777777 (77777

2. G45 to G48 extend and reduce the movement
value programmed in the block, in the direc-
tion of movement by the tool offset value.

Extension or reduction is made only in the
block in which 45 to (48 are programed
and novenents in other blocks are unaffect-
ed. Therefore, to restore extended or re-
duced values to the original program val ues,
an extension or reduction in the opposite
direction nust be programred eventually.
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2.9.21 TOOL POSITION OFFSET (G45 TO G48) (Cent'd)

3.

@OEOEO

52

Make program command by incremental designa-
tion (G91) for making the above operation clear.
When the command is given by absolute designa-
tion (G90), extension and reduction are made along
the direction of movement to the movement value
from the end point of the preceding block, to the
command target point. That is, extension and
reduction are made to the incremental movement
amount. The programming may become complicat-
ed.

EXAMPLE

Gal
GOO G46 X---Y...DO01
GO1 G47 Y... (D01) F..

G47 X.. . (DO01)
G47 Y.. . (DO01)
G47 X-.. (DO01)

GOO G46 X.--Y...(DO1)

4. When programming G45 to G48, designate the
tool offset number by a D code simultaneously
with axis designation. Because D codes are
modal, they may be omitted if the same D
code is used. Store the tool radius value in
the tool offset value memory.

Reduction

Extension by double

Extension by double

Extension by double

Extension by double

Reduction

®

—_>

)

e T s -

_<
©
N

Fig.

Extension and reduction

Extension or reduction is determined by the
sign of the tool offset value designated by a
D code in addition to the G code.

Sign of tool offset value
Positive Negat i ve
45 Ext ensi on Reduction
46 Reduction Ext ensi on
Ga7 Extension by Reduction by
double double
G48 Reduction by Extension by
double double

N ote: In general, tool offset value should
be “positive. “

f

PROGRAMMING

2.55

6.

A.

Values of extension and reduction

Programmed incremental move values are
extended or reduced by the designated tool
offset values or by twice their values.

G91 GOO G47 x6o. D10 ; D10 = 20.

60. (COMMAND) 40. (EXTENSIoN By DOUBLE)

—_——— e

100. END
B Nt PQI NT
(TooL MOVEMENT)
Fig. 2.56



B . Where extension or reduction is applied to
an axis in the preceding block and the start
point has already been offset, the total move-
ment value is identical to that described a-

In practice
circular arc
in the preceding block.

, correct radius compensation of
is made if an offset is applied

bove, but the distance is measured from the G91 GO1 F-- ;
offset start point. G46 X-- . Y. D10 -
With a command same as that described above : G45 Y.

G45 GO2 X:-.Y:--1I...

\ 60. (COMMAND) 40. (EXTENSION BY lOHH))
- —— =0

) 100.
\ EN'D PO NT
AT (TOOL ~MOVEMENT)
O fset value by preceding block
Fig. 2.57
Note: Where the tool offset value is larger
than the programmed movement value,
the direction of movement may be re-
versed when extension or reduction
is applied.
G46 X10. D10 ; D10 = 20.
10. (COMMAND)
20.

END POINT START PO NT
(TOOL MOVENENT)

Note:

Fig. 2.58
The above applies to X- andY-axis, but&5

to 48 nay also be programred to Z-axisin
the same manner.

Application to circular

If 1, J, K are programmed in the block with
G45 to G48, extension or reduction is made
respectively in the same directions as X, Y,
z. Therefore, tool radius compensation is
possible with 1/4 circle, 3/4 or full circle.

interpolation

G91

G45 GO02 X50. Y50. 150. D10 ;

D10 = 20.

MOVEMENT. OF

T S

—— IXTENS\U\I OF Y°

20.
E())(TENSI N OF X

PROGRAMMING ;/ =

EXTENSION OF I:
20.

Fig.

2.59

GO0l X- -

1

START PO NT

When it is necessary to program 1/2
circle , assemble them using 1 /4 circle.

Fig.

2.60

OVERCUT

@
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2.9.21 TOOL POSITION OFFSET (G45 TO G48) (Cent'd)

9. When programming G45 to G48, the G code of 01
group can be given together in the same block. An
input error occurs if command is given with other
G codes.

10. When only movement by offset in the incremental
designation (G91) is required, program “O” as the
axis move command.

G91 GO01 G45 xO0 Y0 D1O F.. . ;

Movement is made in the positive
direction along both X and Y axis
by the offset value with D1O.

G91 GOO G46 XO D11 ;

Movement is made in the negative
direction along X axis by the off-
set value Wi t h D11.

It ismeaningless to give a signto “0O °
11. H code or D code can be selected by parameter

setting of the tool position offset (G45 to G438}, off-
set number command.

H code or D code Can be selected for offset
number command, by parameter setting.

Setting paraneter
#6073 D2

= 1: H code only is effective
= O : D code only is effective

54

Notes :

When G45 to G48 are programmed as the simultane-
ous move command along two axes, extension or
reduction is made in the two axes. Overcut or under-
size cut will occur if this is applied to cutting. Keep
this in mind.

Even when the offset value is changed by MDI, the
offset command previously programmed will not be
affected. It becomes operable when G45 to G48 are
programmed thereafter.

This tool position offset can be applied in ad-
dition to the tool length offset.

Mrror image can be applied to tool position off-
set. That is, it is possible to perform symet-
rical cutting with this offset applied.

Tool position offset is independent of G codes
(G17/G18/G19) of plane designation.

G45 to G48 can not be programed in the can-
ned cycles mode. An input error will occur if
this is programmed.

If G92 is programmed in the offset mode, program-
ming of coordinate system is made after the offset
value is canceled from the designated axes. In princi-
ple, program G92 after returning the offset value to
the original value by programming extension or
reduction in the opposite direction.

During automatic operation, the offset distance
in each axis from the programmed end point by
tool position offset can be displayed Refer to
4.3.2.3, “DISPLAY OF TOOL OFFSET STATE:
coMMAND (OFFSET) ."



EXAMPLE A

30. , 30., 50, 70.
ORI I I O
fan'e | | |
4 ! |
Y {
R ®/ 30R @ ®. Qﬁa
i ' \ . .
! ! ; Q e
’ S
{ |
|
! |
2 d !
| -
| 40R
7 €)
C s L
S Q.
_@S@RT
POINT
40, 140.
@D 91 GOl z-25. F150 ;
® G46 x40. Y40. D10 F300 ;
® G45  Y70.
(® 45 G02 Xx30. Y30. 130.
(5] G45 GOl X3o.
® Y-50.
@ G48  x50.
Y50.
©® G47  X70.
G47  Y-60.
@ G46 XO
@2 G46 GO3 x-40. Y-40. J-40.
@ c46 GO1 YO ;
() G47  X-140.
B G46 x-40.  Y-40.
225.
Fig. 2.62

+X
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2.9.21 TOOL POSITION OFFSET (G45 TO G48) (Cent'd)

EXAMPLE B

56

50. 50. 20.

CENCNN

G46 GO1 YO
X50.
Y-80.

Y-40.

2 // J‘QP
!
ot
i
- |
(=]
[ee)
e!
§
f
]
l
S @@C @
’
- d
START] 30. 70.
POINT!
D ©9 G0l F300 ;
©) G46 X 30. Y40. D15
©) G45 X70.
() c45 GO3 x40. Y40. J40. ;
(5) 45 GO3  X-40. Y40. I-40. ;
(® 46 Go1 x-20.
@ Y50-
G45  X-50.
(9 45 GO3  X-50. Y-50.J-50. ;

G46 x-30.

Fig.

2.63
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2.9.22 SCALING FUNCTION (G50, G51)’f Where the work coordinate system is specified, I, J,
and K in the G51 block designates the distance

With this function , workpiece contours program- between coordinate system origin and scaling center.

med by part programs can be enlarged or reduced
at any desired scale

Examplef .
The following G codes are used for this function P N1 @2 XO YO :

-1 N2 GOO G90 X200. Y100. ;
N3 G51 1200. J200. ;
400, ~
G code Group Meaning _
| . SCALI NG
G50 15 Scaling OFF 200 x = CENTER
G51 15 Scaling ON
TIN2
Note: When power is applied or the control is T T T —T T T X
:ﬁ:ﬁteghiifgr_m‘rol is in the state of G code 200. 400. 600. 800,
G51 1. . J. . K. . P. . ; G92 G54
; N1 G54
With this command, the program is executed on an 1 som- N2 @O0 G90 X200. Y100. ;
enlarged or reduced scale with the scale ratio spec- Vc\gc;rkdi nate : N3 C'S,l 1200. J200. ;
ified by P, and the center of scaling specified by I, J, Svst em 400. -~ .
and K. Shift Amunt . SCALING
(200, 100 | 200~ X—=""" CENTER
G50; command cancels the scaling mode. 200 i
The enlarging and reducing scales can be se-
fthi i 7 T T T | T T T
lected within the following range. 200. 100, 600. .
T T 1T 1T 1T T 1

|Enlarging and reducing range | 0.000001-99.9999991 200. 400.  600.  800.

Reference unit for P is :  1=0.000001.
When P command includes decimal number , num-
bers after decimal point are regarded as six-

Fig, 2.64

digit numbers. Notes :

Scaling is turned on when approaching for
Example usual machining and off after retraction on
Po. 999999 0.999999 time completion of approaching. Turning off and
P2.0 2times on scaling during machining will not form the
P2 0.000002 tine correct contour.

Scaling is executed on the two axes on machin-
ing plane. If scaling is executed on a single
axis, an alarm occurs at circular command be-

When P (designating multiplication) is omitted,
multiplication is determined by setting #6500 and

#6501. cause scaling cannot work according to circular
command.
Multiplication = — 0200
P #6501 Block commands G51I...J.. K.. P.. .

and G50 ; should be programmed independently.
If X, Y and Z commands coincide in the same
block, an alarm will occur.

Exanpl e
Were setting #6500 = 3, #6501 = 100

When the scale ratio of one or more is program-

Multiplication factor = 3 . 0.03 times med, the resulta_mt command value should not
100 exceed the maximum.

Mil tiplication should not exceed the enlarging Scale ratio O cannot be commanded. If com-

and reducing range. manded, an alarm will occur.

When 1, J , or K is programmed in the G51 com-

Scaling is not effective on compensation value.
mand, scaling functions on the axis designated:

l... X-axis, J- . . Y-axis, K. . . Z-axis. Canned cycles cannot be executed with scaling

Scaling will work only on the axis selected by I, commanded on Z-axis. |If scaling is command-

J, or K. ed on Z-axis during canned cycle execution,
an alarm will occur.

Exanpl e

G51 1100 JO PO. 8 When operation is reset (reset pushbutton, M02, M30
’ command), scaling is turned off (G50).

With this command , scaling will work on X- and

Y-axis and not on Z-axis.
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2.9.22 SCALING FUNCTION (G50, G51) ’r(Cent'd) 2.9.23 WORK COORDINATE SYSTEM SETTING A

(G52 TO G59) *
Display of command and position will show the

values of command and position after scaling is Six types of work coordinate systems correspond-
finished. ing to six G codes, G54 through G59, are avail-

. able for selective use.
The following G codes cannot be commanded

during scaling. If commanded, an alarm will There are three types of coordinate systems as

occur. follows .
G28, G29, G30, G31, G36, G37, G38, G53, G922
Scaling ( G51) command cannot be given during A. Basic coordinate system
tool radius compensation C. This is the basic coordinate system to be
Alarm codes for scaling are listed below. set up by G92, by the ORIGIN key, or by
the automatic coordinate system setting func-
tion. When the power supply is turned on,
Table 2.23 Alarm Codes for Scaling until any of these actions will be made, the
tool position at the time of turning on is
Alarm Code Causes treated as the temporary coordinate origin.
050 G50 and G51 blocks not B . Work coordinate system
commanded independently. .
When any of the G codes G54 through G59 is
Multiplication factor set as O. commanded, a coordinate system with the origin
. Unusable G code commanded shifted by the amount set by the setting numbers
051 during scaling corresponding to that G code is set up. The coor-
Scaling function working on dinate systems set up by these G codes are
Z-axis during canned cycle. referred to as work coordinate systems, and when
Scaling (G51) commanded a work coordinate system is set up, the tool will be
during compensation C. controlled to it. Since there are six G codes for
work coordinate systems, up to six work coordi-

nate systems can be used.
Scaling should always be commanded by G51
and G50 as a pair. Commanding G 51 during C. Machine coordinate system

li de is i d. . . . . .
scaling mode 1S ighore This is a coordinate system which is fixed

to the machine, and is 'set up when the tool
is returned to the reference point. This
coordinate system has its (O, 0, O) point at
the reference point.

The setting number for setting the shift amounts
for G codes from G54 to G59 are as follows.

Table 2.24 Work Coordinate System Setting A

G code Coordinate system X Y Z a
G54 Work coordinate system 1 #6516 #6517 #6518 #6519
G55 Work coordinate system 2 #6522 #6523 #6524 #6525
G56 Work coordinate system 3 #6528 #6529 #6530 #6531
G57 Work coordinate system 4 #6534 #6535 #6536 #6537
G58 Work coordinate system 5 #6540 #6541 #6542 #6543
G59 Work coordinate system 6 #6546 #6547 #6548 #6549
Setting Up Wwork coordinate systens Returning to basic coordinate system ( G52)

(G54 to G59)
G54 (G55, G56, G57, G58 or G59);

G52 ;

With this command, the currently effective
When this command is given, from that time on, the work coordinate system is cancelled, and the
tool will be controlled by the work coordinate system. basic coordinate system becomes effective again .
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EXAMPLE

N1 G90 X100. Y200. ;
N2 G54 ;

N3 X100. Y300. ;

N4 X300. Y200. ;

SHI FT AMOUNT FOR WORK

WORK COORDINATE

SYSTEM (1)

BASIC COORDINATE
X SYSTEM

Temporary shift to positions on machine coordi-
nate system

(G90) G53  X.. Y,.. Z..

With this command, the tool is shifted to the

position (X, Y , Z) on the machine coordinate
system only in this block. G53 is a non-modal
G code.

Yy
REFERENCE POINT
Yo MACHINE
Xy COORDINATE
SYSTEM
Xw WwORK COORDI NATE SYSTEM
352/ J
/
/024 T0 659 / G53 _ BASIC
—4 Xy COORDI NATE
SYSTEM
kBSO_UTE ZERO
Fig. 2.66

SH FT AMOUNT OF WORK
COORDI NATE SYSTEM 1

N3

(300., 300.)
N4, N5 | VORK
1 2N | |
057300, 400, 500, 600, 700800, cooroi e
NACH NE
COORD! NATE

! ! ! 1 \ I
200. 300. 400. 500.600. 700. 800.900. SYSTEM

N5 G52 ;
N6 Xo Yo ;
M M
400 30 CCLFDI NATE SYSTEM 1
.> 100.
WL 2 46 )
NI
N2
200.1- 10Q
100.7 2 T06.260. 300. 400. 500, 600,
1 1 1 1 1 { 1 I
100. 200. 300. 400.500. 600. 700.800.
Fig. 2.65
EXAMPLE ( Reference program)
N1 G92 X200. Y100. ;
N3 G54 G90 X100. Y200.;
N4 G53 X300. Y100. ;
N5 X300. Yo ;
N6 G52
N7 Xo Yo
800. ~ 700 500
700. | 600{ 400}
600. | 500} 300}
N3
500. |- 400. |- 20¢
400. | 300. - 10k
A | !
300. 200. T
200. 100. |
100. }qr
N6

100. 200.

Fig.

i 1
300400, 500, 600,700, 500,900, 1000, T100. > o0%nINATE

SYSTEM

2.67
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2.9.23 WORK COORDINATE SYSTEM SETTING A

(G52 TO G59) (Cent'd)

Notes :

The shift amounts for work coordinate systems
can be specified by programs with G10 com-
mands, in addition to the MD | writing. For
details , refer to 2.9.8. “ TOOL OFFSET VALUE
DESIGNATION (G10).”

Work coordinate systems set up by G54 through
G59 are canceled by the G52 command, and the
basic coordinate system becomes effective again.

When a work coordinate system has been set up by
any of the commands G54 through G59, the selected
shift amounts can not be changed even when they
are rewritten.

The rewritten shift amounts will become effec-
tive when a new work coordinate system com-

mand is executed.

G53 commands should only be given under the
following conditions. |If these conditions are

not satisfied, the commands are regarded as

errors.

(1) The mirror image function is not used.

(2) No canned cycle is in use and no tool com-
pensation C is in use.

(3) If a 01 group G code is used, it is GO0O,
GO1 or G60 and nothing else.

If a G53 command is executed with the machine
lock function on, the current value displayed
changes sequentially until the command value
corresponding to the machine lock function off
state will be displayed. If the machine lock
function is switched on and off during the ex-
ecution of G53 blocks , correct positioning can
not be achieved.

However, when a complete G53 block is execut-
ed with the machine lock function off, correct
positioning is achieved as programmed, even
when the machine lock function is switched on
and off before that block.

G53 commands should be given in the G 90 mode.
If they are given in the G91 mode, the command
values are regarded as G 90 mode values.

When work coordinate systems are to be changed
with any one of the G54 through G59 commands,
the program should be written so that a new
coordinate system will be set up in the G90
mode and the basic coordinate system will be
reset in the G90 mode.

If a G53 command is given while the tool length
compensation or tool position offset function is
on, the tool offset value is deleted tempo-
rarily. Generally, when giving a G53 command,
the tool length compensation and tool position
offset commands should be canceled in advance.
If a G 53 command is given while the tool
position offset command is ON, subsequent
programs will be as follows
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(1) If subsequent programs are given in
incremental mode, it will cause the tool to
move by incremental amount given from
reference point as a command. (Offset
amount not considered. )

(2) If subsequent programs are given in
absolute mode, it will cause the tool to
move by “absolute position plus offset
amount” given as a command.

When any one of the commands G54 through

G59 is given while the tool length

compensation or tool position, the

compensation remains effective. Generally,
when any one of the commands G54 through

G59 is to be given, the tool length

compensation or tool position offset command

should be canceled in advance.

G43 Z0 HO1l ; COM Z100-

o 2 e CbM ¢¢100 9

G9 Z1000 ;
Shift amount for Z axis is 1300.

G54 shift: z = 300.
Offset: HO0l = 100.

. If G92 is given during execution on the work
coordinate system set up by G54 through G59,
G54 through G59 or the basic coordinate sys-
tem is shifted so that the current position is
to be a shifted position by G92, G92 should
not be used in G54 to G59 modes in general.

2.9.24 WORK COORDINATE SYSTEM SETTING B
(G52 TO G59) '

(1) Outline of work coordinate system-setting
expansion

Up to 30 types of work coordinate systems can
be set with the expansion of the work coordinate
systens of specification A (6 types) by using
commands J1 to J5 at the same time as G54 to
G59. The expanded area will be set by #6700
-#6771.

The four axes X, Y, Z, a, #, can be set since G54 to
G59 and G54 (J 1) to G59 (J 1} are the same. In com-
mands J2 to J5, only three axes X, Y, Z can be set but
the 4th axis cannot be set.

(2) Setting numbers for specifying work coor-
dinate system shift



Table 2.25 Work Coordinate System Setting B

(4) Work coordinate system setting
(n=1, 2, 3, 4, 5)

With this command, subsequent programs will
cause the tool to move along the work coordinate
system. G 54 to G59 are modal commands.

@ G54 Jn;

(b) The G54; command and G54 JI;
equivalent.

command are

(c) If a command is a numerical value above J6,
alarm" 12911 will occur.

(d) Durtng the J2 to J5 commands, the amount of shift
on the 4th axis will be O and the basic coordinate system
will become effective again.

(5) Returning to the basic coordinate system (G52)
(a) Gb52;

With this command it will be possible to cancel
the currently selected work coordinate and
return to the basic work coordinate system.

(b) G52 is a modal command.

(6) EXAMPLE

X Y z a
G54(J1) #6516 #6517 #6518 | #6519
J2 #6700 # 6701 # 6702
J3 #6718 #6719 #6720
J4 #6736 #6737 # 6738
J5 #6754 #6755 #6756
G55(J1) #6522 #6523 # 6524 | #6525
J2 #6703 # 6704 #6705
J3 #6721 #6122 | #6723
J4 #6739 #6740 | # 6741
J5 #6757 #6758 #6759
G56(J1) #6528 #6529 #6530 #6531
J2 #6706 #6707 #6708
J3 #6724 | #6725 #6726
J4 #6742 | #6743 # 6744
J5 #6760 #6761 #6762
G57(J1) #6534 #6535 # 6536 | #6537
J2 #6709 | #6710 #6711
J3 #6727 #6728 # 6729
J4 #6745 #6746 # 6747
J5 #6763 #6764 # 6765
G58(J1) #6540 # 6541 | 4 6542 #6543
Jz #6712 #6713 #6714
J3 #6730 #6731 #6732
J4 #6748 | “#6749 #6750
J5 #6766 #6767 # 6768
G59(J1) #6546 #6547 #6548 #6549
J2 #6715 #6716 #6717
J3 #6733 #6734 #6735
J4 #6751 #6752 #6753
J5 #6769 #6770 #6771

(3) Setting comment display

For work coordinate system setting, comments will be
displayed as shown below. This display will be possible if

H SH FT AMOUNT FOR
a00}- m,r WORK COORDI NATE SYSTEM
‘ (200, 100)
300, 200,
N5
200, 100, N6
iU S T WORK COORDINATE
100.- 100. 200. 300. 400. 500. 600. SYSTEM G54J2
=1 1 L BASIC COORDINATE
N7 100, 200. 300. 400. 500. 600. 700. 800. SYSTEM X
N1 (82 XO YO
N2 (B0 GO0 X100, Y200.
N3 54J2;
N4 X200. Y300;
N5 x400. Y100
N6 b2,
N7 XO YO

Wrk Coordinate Svstem Shift Ampunt
#6700 200.

#6701

100.

the 4th axis of G54 (J 1) to G59 (J1) is provided.

Setting Comment Display

SETTING 01234 N1234
#6520 -12345678 (G54 B)
#6521 0
#6522 0 (G55 X)
#6523 0 (G55 Y)
#6524 0 (G55 Z)
#6525 0 (G55 ")
#6526 0 o
#6527 0 Yo
#6528 0 (G56 X)
#6529 12345678 (G56 Y)
LSK RDY

7

Selection of 4th axi s di splays any one of A B, C

W axis.

(7) Temporary shift on the machine coordinate
system (G53)

Similar to Specification A, G53 can command a
temporary shift on the machine coordinate system
with the G 53 command. G53 is a non-modal G
code.

Example: G53(G90)G00 X.. .Y. .. Z.. .(a ...);

(8) Changing work coordinate systems with G 10

(a) Similar to Specification A, G 10 command
corrects the work coordinate system from the
proaram .

G10 Q2 Pm Jn X. .. Y.. .2 .., (a...);

This command corrects the specified work coor-
dinate system to be corrected can be specified
by the combination Pm Jn.
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2.9.24 WORK COORDINATE SYSTEM SETTING B
(G52 TO G59) t (Centd)

Pm..... selects commands from G54 to G59.
Pl = G54
to to
P6 = G59
dn .. ... selects any of JI to J5.
Example: P2J3.. ... G55J3
P4aj2 .. ... G57J2

(b) Omission of J or specification of JO will be
considered equivalent to Jl.
(c) Error "038"will occur if a wrong numerical
value is specified for m or n.

(d) Error "038" will occur if the 4th axis is commanded
when executing commands J2 to J5.

(9) Work coordinate system shifting in user macro

(a) The amount of work coordinate shifting (and
external work coordinate system corrections) can
be read by using a system variable for the right
element of an arithmetic expression.

(b) The values can be changed by using the
above system variable as the left element.

(c) The correspondence between the system variable and
the amount of work coordinate shift will appear as listed
in the following table. Y-axis of #2600's, the Z-axis of
#2700's the a axes of #2800's have the same corre-
spondence as the X-axis. Command G54 to G59 (equiva-
lent to J 1) only in the case of a axis.

Table 2.26 (a)

System Work Coordinate
Vabiables System Shift Axis
Amount

External work

#2500 coordinate system
correction amount

#2501 G54 (J1)

#2506 G59 (J1)

#2511 G54 J2

#2516 G59 J2 X

#2521 G54 J3

#2526 G59 J3

#2531 G54 J4

#2536 G54 J4

#2541 G54 J5

#2546 G59 J5
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Table 2.26 (b)

Work Coordinate

System ] )
Variables System Shift Axis
Amount
External work
#2600 coordinate system
correction amount
#2601 G54 (J1)
#2606 G59 (J1)
#2611 G54 J2
#2616 G59 J2 Y
#2621 G54 J3
#2626 G59 J3
#2631 G54 J4
#2636 G54 J5
#2641 G54 J5
#2646 G59 J5
Table 2.26 (c)
System Work_ Coordinate _
Variables Shift Amount AXis
System
External work
#2700 coordinate system
correction amount
#2701 G54 (J1)
#2706 G59 (J1)
#2711 G54 J2
#2716 G59 J2 z
#2721 G54 J3
#2726 G59 J3
#2731 G54 J4
#2736 G59 J4
#2741 G54 J5
#2746 G59 J5




Table 2.26 (d)

System Work Coordinate _
Variables Shift Amount Axis
System

External work
#2800 coordinate system
correction amount

$2801 G54 (J1) a

#2806 G59 (J1)

(d) Program examples
(i) #116 = #2501 ;

Command G54 (J 1) assigns the amount of work coordinate
system shift of X-axis as the common variable #116.

(ii) #2511 = #4

Command G54 (J2) cancels the amount of work coordinate
system shift of X-axis and sets the contents of local vari-
able #4.

(10) Correction of the work coordinate system shift by an
external input

(@) The amount of work coordinate system shift can be
corrected by an external data input signal.

(b) The new amount of shift can be obtained by inputting
the amount of axis correction from the outside and adding
this to all of the shift values from G54 (J1) to G59 (J5).

For example, inputting the amount of shift for the X-
axis will correct X-axis shift amounts for all commands
from G54 (J1) to G59 (J5).

(11) Notes and remarks

(@) The notes in Specification A are also applicable to
Specification B.

(b) Use the G54 to G59 ; commands in the GOO or GO1
mode. Alarm “129” will occur if used in any other mode.

2.9.25 WORK COORDINATE SYSTEM SETTING C
(G52 TO G59) '

(1) Outline of work coordinate system setting expansion
function

The rotary angle can be set in the work coordinate system
setting when commanding G54 to G59, to perform the
coordinate system rotation at the same time. The J2 to J5
commands of G54 to G59 are also expanded to allow set-
ting of the 4th axis.

(2) The item on the rotary angle is added to the work coor-
dinate system setting. The 4th axis can be set to all the
work coordinate systems at the same time. See Table 2.26
(e) for the setting numbers.

(3)

Table 2.26 (e)

X Y z a R
G54 (J1) #6516 | #6517 | #6518 | #6519 | #6521
J2 #670 1 | #6702 | #6703 | #6705
J3 #6736 | #6737 | #6738 | #6739 | #6741
J4 #6772 | #6773 | #6774 | #6775 | #6777
J5 #6808 | #6809 | #6810 | #6811 | #6813
G55 J1) #6522 | #6523 | #6524 | #6525 | #6527
J2 #6706 | #6707 | #6708 | #6709 | #67 11
J3 #6742 | #6743 | #6744 | #6745 | #6747
Ja #6778 | #6779 | #6780 | #6781 | #6783
J5 #6814 | #6815 | #6816 | #6817 | #6819
b6 Wy #6528 | #6529 | #6530 | #6531 | #6533
J2 #6712 | #6713 | #6714 | #6715 | #6717
J3 #6748 | #6749 | #6750 | #6751 | #6753
J4 #6785 | #6786 | #6787 | #6789
J5 #6820 | #6821 | #6822 | #6823 | #6825
&7 Wy #6535 | #6536 | #6537 | #6539
J2 #6718 | #6719 | #6720 | #6721 | #6723
J3 #6754 | #6755 | #6756 | #6757 | #6759
J4 #6791 | #6792 | #6793 | #6795
J5 #6826 | #6827 | #6828 | #6829 | #6831
B8 Wy #6540 | #654 1 | #6542 | #6543 | #6545
J2 #6724 | #6725 | #6726 | #6727 | #6729
J3 #6760 | #676 1 | #6762 | #6763 | #6765
J4 #6796 | #6797 | #6798 | #6799 | #6801
J5 #6832 | #6833 | #6834 | #6835 | #6837
B9 Wy #6546 | #6547 | #6548 | #6549 | #6551
J2 #6730 | #673 1 | #6732 | #6733 | #6735
J3 #6766 | #6767 | #6768 | #6769 | #6771
J4 #6802 | #6803 | #6804 | #6805 | #6807
J5 #6838 | #6839 | #6840 | #6841
Setting command display
SETTI NG 0 1234 N 1234
#6520 -12345678 b4 4
#6521 3000 %4 F:j
# 6522 0 G5 X
# 6523 0 G 55
#6524 0 (G35 2)
#6525 0 G 55|,’n>\‘
#6526 0 A
#6527 0
#6528 0 (G56 X)
#6529 12345678 (G56 Y)
LSK RDY
- -
SRS TR U
Fig, 2.67
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2.9.25 WORK COORDINATE SYSTEM SETTING C
(G52 TO G59) '(Contd)

(4) Work coordinate system setting

Setting is performed in the same way as for work
coordinate system setting B. Rotation is added to
move the work coordinate system.

(a) G54 Jn; 1, 2, to 5)

With this command, all later programs move on the
specified work coordinate sYstern. G54 to G59 are-
modal commands.

(n =

(b) The G54; command and G54 Jl; are equivalent.

() Commanding numerals exceeding J6 causes alarm
"129."

(d) When J2 to J5 are commanded, the shift amount of
the 4th axis becomes O and returns to the basic coordi-
nate system.

(5) Returning to the basic coordinate system (G52)

(a) Gb52;

With this command,
coordinate system is canceled,
basic coordinate system.

(b) G52

the currently selected work
to return to the

is modal.

(6) Program example

G92 XO YO ZO:
. Nothing changes under G92.

G54;
. (G68 XO YO R (val ue of #6521))

Shifts the work coordinate system by G54,
and rotates the coordinate system for R,
centering the work coordinate system (O, O).
G55;
: (G69)

(G68 XO YO R (value of #6527))

Shifts the work coordinate system by G54
and cancels the rotation, to create a new
coordinate system by the G55 work
coordinate system shift amount and rotary

angle.
G52;
(G69)
Returns to the G92 coordinate system by
G52. The rotation is also canceled.
M30;

( ) shows what the program will be like

when actually programmed.

(7) Temporarv move in the machine coordinate
system (G53)"

As in the A-specification, the move on the machine
coordinate system can be temporarily commanded by
the G53 command. G53 is a non-modal G code.
(Example) G53 (G90) GOO XeeeYeooZose

(@.. ) ;
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(8) Work coordinate system alteration by G10

As is the work coordinate system A- and B-
specifications, the work correction of the coordinate
system can be commanded from the program by the
G10 command.

(a) G10 Q2 Pm Jn Xeee Z... a... R... ;

Command as above, to correct the specified work
coordinate system.

The combination of Pm and Jn specifies the
coordinate system to be corrected.

Select G54 to G59 by Pm--.

Pl = G44
to
P6 = G59
Select J1 to J5 by Jn-.. .
Example P2 J3 ...G5533
P4 J2 ...G5717J3
(b) When J is omitted or when JO is specified, it is

regarded as J1.

(c) When a wrong numeral is commanded for m or

n, error " 038" occurs.

(d) The 4th axis command is enabled when J2 to J5 are
commanded.

(This is added to the work coordinate system shift B-
specifications).

(e) Ree«+ corrects the rotary angle,

(9) Work coordinate system shift amount in the
macro program

(a) The following system variables are added to the
macro, by the addition of the work coordinate
system shift amount.

(b) The notes and how to use the system variables
are the same as the A- and B-specifications.

Table 2.26 (f)
s Work Gmordinate
v y_stslm System Shiift Axis
arlaples Amount
Externall work
#2500 coordimsite system
correctiimn amount
#2501 G54 (J1)
#2506 G59 (J1)
#2511 G54 J2
#2516 659 J2
#2521 G54 J3 X
#2526 G59 13
#2531 G54 J4
#2536 G598 J4
#2541 G54 J5
#2546 G59 I5




Table 2.26 (g)

System

Wark Comrdinate

Variables Syszﬁm Shift Axis
mount
Externall work
#2600 coordimsite system
correctimm amount
#2601 G54 (J1)
#2606 G59 (J1)
#2611 G54 J2
#2(;16 G59 J2
#2621 G54 J3 Y
#2626 G59 J3
#2631 G54 J4
#2641 G54 J5
#2646 G59 J5
Table 2.26 (h)
System Work Coordinate
Variables System Shift Axis
Amount
External work
#2700 coordinate system
correction amount
#2701 G54 (J1)
#2706 G59 (J1)
#2711 G54 J2
#2716 G59 J2
#2721 G54 J3 A
#2726 G59 J3
#2731 Gbh4 J4
#2736 G59 J4
#2741 G54 J5
#2746 G59 J5

Table 2.26 (i)
Svstemn Work Coordinate
¥ System Shift Axis
Variables
Amount
External work
#2800 coordinate system
correction amount
#2801 G54 (J1)
#2806 G59 (J1)
#2811 G54 J2
#2816 G59 J2
#2821 G54 J3 @
#2826 G50 I3
#2831 G54 J4
#2836 G59 J4
#2841 G54 J5
#2846 G59 J5

(c) Assign the following system variables to the

rotary angle.

Table 2.26 (j)

Svstem Work Coordinate

v System Rotary Address
Variables
Angle
#2951 G54 J1
#2956 G59” J1
#2961 Gbh4 J2
#2966 G59 J2
#2971 G54 J3
. : R

#2976 G59 J3
#2981 G54 J4
#2986 659‘ J4
#2991 G54 J5
#2996 G59" I
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2.9.25 WORK COORDINATE SYSTEM SETTING C
(G52 TO G59) (Cent'd)

(20
amount by external

) Correction of the work coordinate system shift
input

(a) The work coordinate system shift amount can be
corrected by external data input signals.

(b) The externally input axis correction amount is
added to all the G54 (J1) to G59 (J5) shift amounts
to make new shift amounts. The setting of the
work coordinate system shift amount is not directly
corrected. The work coordinate system is corrected
for external work coordinate system correction
amount. Shift amount on actually moving work
coordinate system = External work coordinate system
correction amount + work coordinate system shift
amount setting.

(c) For rotary angle, the direct setting is
corrected. Therefore, there is no external
coordinate system correction amount.

work

(11 ) J-number monitor during execution of work
coordinate system shift

The pair addition number J can be monitored by

#6195, during execution of the work coordinate
system shift (G54 to G59).

No J

Jl eeee #6195 = 1

J2.27"” =2

J3 e =3

J4 .. .. =4

J5.... =5
(12) Notes and remarks

(a) All the notes for the B-specifications apply to
the C-specifications.

(b) Command the G54 to G59 commands under the
GOO to GOl mode. If commanded under other
modes, alarm "™ 129" occurs.

(c) G68 and G69 cannot be used in this
specification. Executing G68 and G69 will
“alarm.

cause

(d) The coordinate system rotation by the G54
command is canceled by the G52 command or by
setting O in the work coordinate system setting.

(e) The G28 /G30 commands during coordinate
system rotation under the G54 command, can
perform rotation at the intermediate positioning
point, but not on the reference point.

Coordinate system rotation is also not performed for
G53.

(f) The coordinate rotation plane of this specifi-
cation is fixed to the G17 plane.

2.9.26 UNIDIRECTIONAL APPROACH (G60)'

This function is effective to position the tool at
hi gh accuracy .
G60 x.. . Y.. Zooo (a.l)

With this command, the tool moves and stops at the
specified position. If the tool approaches the stop posi-
tion in the direction specified by the parameter (#6014),
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it overtravels the stop position by the amount specified
by parameters (#6436 - #6439), and then returns to the
specified position to stop.

~ — — — —= DIRECTION SET BY
PARAMETER

OVER- |
__TRAVEL .
\

e —

; O

STCP
POSI TI ON
Fig. 2.68

Notes :

. Unidirectional approach is effective in the canned cycle
mode. Shift by G76 includes unidirectional approach.
Cancel this function before executing G76 for safety pur-
poses.

interim

Unidirectional positioning is performed at the

point by G28 command.
- When GOO is commanded in a G60 block, the latter
commanded G code is validated.

2.9.27 HOLE PATTERN CYCLES {G70,G71, G72)"

With this function , when a radius and a center
angle are specified, the corresponding rectan-
gular coordinate positions are computed auto-
matically and the tool is brought to the required
positions. This function is used in conjunction
with one of the canned cycles G81 through G89,
G73, G74, G76 and G77. With this function, the
bolt hole cycle , the arc cycle, and the line at
angle cycle are programmed. The tool moves to
the position specified by a radius and an angle
in rapid traverse (GO00) .

Bolt hole cycle (G70)
G70 Xe+ . YeeuI.o Jee  Lee -

With this command, the tool is positioned suc-
cessively at equally spaced L points on a cir-
cle with the center at X, Y and the radius of
1, starting at a point located on a line forming

J degree with X-axis. In the command,

X, Y : Coordinate of the bolt hole cycle, defined
either in G90 or G91 mode.

I:  Radius of the bolt hole circle, programmed in
a positive number and programmed with an
accuracy of the least input increment.

J: Angular position of the first hole, programmed
in degrees with an accuracy of O.001 degree.
CCW direction is regarded positive.

L: Number of division of the circumference.
For the counter-clockwise sequence, positive
numbers are programmed, and vice versa.



EXAMPLE

(90, 30)

=~

6 END POINT

5

G8l G98 G90 2Z-50. R-20. F20 LO;
G70 X90. Y30. 140. J20. L6 ;
G80 GO0 XO YO ;

Fig. 2.69
Arc cycle (G71)

With this function , when the following command
is given , the tool is successively positioned to
L points located on a circular arc with the cen-
ter located at X , Y and with the radius of I,
at a center angle of K degrees, starting from
the point lying on a line intersecting the X
axis at J degrees.

G711 X+ . Y-+ . I..-J--+K.-. L .

X, Y: Coordinates of the arc center, defind
either in G90 or G91 mode

l: Radius of the arc programmed with an
accuracy of the least programmable
increment, and in positive numbers

J Angular position of the first hole, pro-
grammed in O. 001 degrees. Positive
values are used to command counter-
clockwise direction.

K: Angular spacing in degrees with an accu-
racy of O. 001 degrees. Positive values
are used to command counter-clockwise

Line at angle cycle (G72)
When the following command is given, the tool is
positioned successively at L points lying on a line
forming J degrees with X-axis, with a uniform interval
of I, starting at X, Y.

G72 Xeeo¥Yeo Io-  Jer L.

X, Y: Coordinates of the starting point, either
in G 90 or G91 mode

1

l: Interval is programmed in degrees, at
an accuracy of the least input incre-
ment. When 1 is negative, the holes
will be located on the line in the nega-
tive direction.

J: Angles programmed with an accuracy of
O. 001 degrees.
Positive values are used for CCW direction.

L: Number of holes programmed in positive
numbers.
EXAMPLES

G81 (B8 N0 Z-50. R-20. F20, LO;

Gr2 x70. Y 30, 125. J15.5 L6 :
GB0 GO XO YO ;

Fig. 2.71

Notes :

When the hole pattern cycles are to be program-
med with G70, G71 or G72, in principle, a can-
ned cycle G73, G74, G76, G77, G81 to G89
should be programmed with L = O, in the preced-
ing block, Since L = O, the canned cycle is not

direction. executed, but drilling data will be registered.
L: Number of holes, to be set in positive G70, G71 or G72 can be programmed in the same block
nunbers. with a canned cycle G code.
However G73 and G83 which involve |, J, and K can not
EXAMPLE be programmed with G70, G71 or G72 in the same
block. When G73 or G83 is to be used, either Q is to be
END 7 used or 1, J, and K should be programmed in the pre-
POINT 6 ceding block.
A
K/ K 2
[~
,.\_\\’ 1
K
K T-110
J=20 G81 G98 G90 Z-50. R-20. F20 LO ;
START ¥=30mm G71 X70. Y30. 1110. J20. K152 L7 ;
POINT X=70mn_ | G80 GOO XO YO ;
Fig. 2.70
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2.9.27 HOLE PATTERN CYCLES (G70, G71, G72) ‘(Centd)

The machining control of G70, G71 or G72 ends
with the drilling of the last hole, and to move
the tool to the next position, the G90 (absolute)
mode is more convenient than the G91 (incre-
mental) mode, because the latter involves com-
plicated calculations.

Immediately after the completion of the machining
process as commanded by G70, G71 or G72, the
canned cycle is still effective, and care must be taken
in programming the subsequent block. Be sure to can-

G70, G71 and G72 are non-modal G codes.

Give G70, G71 or G72 command in a canned cy-
cle mode only. If they are given without pro-
gramming any canned cycle, the ALARM code
will be displayed.

2.9.28 CANNED CYCLES
(G73,G74, G76, G77, G80 TO G89, G98, G99) *

Canned cycles (G73, G74, G76, G77, G80 to G89,
G98, G 99) are simplified programs that contain
specific movements over a number of blocks in
one block. 14 types of cycles are available, and

cel the canned cycle by G80.

G80 code is commanded for canceling them .

If G70, G71 or G72 command is given in the tool
radius compensation mode ( G41 or G42) , the

ALARM code will be displayed.
Table 2.27
G code Plunging At hole bottom Retraction Application
G73 Wood pecker Rapid traverse High speed deep
feed hole drilling
G74 Feed Spindle forward| Spindle reversing| Reverse tapping
running after after feed
dwell
G76 Feed Spindle index- Rapid traverse Boring
ing = shift + shift, spindle
start
G77 Spindle index- Dwell Rapid traverse » | Back boring
ing + shift spindle indexing
+ rapid traverse -+ shift » rapid
-+ shift + spindle traverse -»
start » feed shift, spindle
start
G80 Cancel
G81 Feed Rapid traverse Drilling
G82 Feed Dwell Rapid traverse Spot, facing
G83 Wood pecker Rapid traverse Deep hole
feed drilling
G84 Feed Spindl e revers-| Spindle forward Tappi ng
ing after dwell | running after
feed
G85 Feed Feed Bori ng
G86 Feed Spindl e stop Rapid traverse Boring
» Spindle start
G87 Feed Spindl e stop Manual retraction | Boring
» Spindle start
G38 Feed Spindle stop Manual retraction | Boring
after dwell + Spindle start
G89 Feed Dnel | Feed Bori ng
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Command format:

l—v G code of canned cycle

G-+ . X% Yi.. Z% . . R. . P-..

o]

L Lo Fe

@.? ?———INITIAL POSITION
START

POINT
POSITION R

© 1_®.

POSITION Z
(HoLE BOTTOM)

Fig. 2,72

Operations @ through @ are executed in
one cycle with the commands shown above.

@ Positioning the drilling position (X ,Y)
@ Rapid traverse to R point

@ Drilling to Z point

@ Return to R point or to initial point

Number of repeats is specified by the address
L. Where L is not given, number of repeats

is regarded as " 1."

If O is given for L, only positioning to (X, Y)

is made. Shift direction of shift of G76, G77
can be made at the intended angle specified
by the parameter. ( #6019D0)

Z- axis returning position at the end of canned
cycle can be designated by the following G code.

Cutting feedrate

Number of repeats

Drilling pitch for G73, G83
Shift amount of G76, G77

Dwell at hole bottom

Point R coordinate command

Poi ! : Z coordinate command

Drilling position X , Y coordinate command

G code Meaning
G98 Initial level return

G99 | Position R level return

Note: When power is applied or the control is
reset, the control is in the state of G code
marked with ~\.

Where parameter #6019D0 is set to O, the shift
direction is made in the specified direction.
The direction is set as listed below.

Bit D> D1
Directio

X(+) 0 0

X(-) 0 1

Y (+) 1 0

Y(-) 1 1

Where parameter #6019Dg is set to 1, the shift

direction 1S made at the intended angle. The
shifting angle is set by setting #6506 (1 = 0.001
deg) .
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2.9.28 CANNED CYCLES (G73, G74, G76, G77, G80 TO G89, G98, G99) ‘(Cent'd)

70

Table 2.28 Canned Cycle

T

With G99 (return to R)

With Gog (return to jnjtial point)

G73 G73 X... Y¥...2...R... Q... L.\ F.L s
(Fixed
pitch) .(i(? Y) (x. Y) INITIAL
- Y ' POINT
| | |
I
High 1 R 1 I R
speed Q 0] 1 |
deep i J | 6 |
hole i q !
drilling Q Q 5 : | 5 :
|
i
Q I Q
| | b
| |
| |
§: Setting data(#211) z §: Setting data z
G73 G73 X. ..2...2...R. .l. J.. K... L...F ;
(Varia-
ble) oM LIS INITIAL
i I: Initial value POINT
I J: Reducing value |- :
High K: Final value i R
speed R ] |
deep I )
hole : ’ 0 :
drilling I-J i I -J |
| 5 1 | 6 |
|
1-2J | 1-23J
: ’ { : i !
: 1 : |
k | K |
z _ z
s: Setting data (#211) §: sSetting data
G74 G74 X...Y... Z... R. . .L...L F.
@ (x, V) @ (X, Y) I NI TI AL
-9 QT PONT
Reverse | SPINDLE ! z SPINDLE
tapping /RE'VERSE t/ RREVERSE
R b
___ 2

SPINDLE FORWARD
AFTER DWELL

SPINDLE FORWARD
AFTER DWELL




Table 2.28 Canned Cycle (Cont'd)

With G99 (return to R)

With G98 (return to initial point)

G76 G76 X... Y... Z... R.. .Q. F... .
SPINDLE
START
__‘.X.'.?Y) _(FL__%{;__/_, INITIAL
I SPINDLE | i POINT
Boring START | |
/ L .
@T—R
|
e ) SHIFT || SHI FT
b 1/ SPEED SPEED
#6210 | & #6223 #6210 #0223
DWELL 0 =>&—2 DVELL b— 2
SPINDLE SPI NDLE
INDEXING STOP € INDEXING )
STOP
G77 G77 X... Y... Z... R... Q... F..
@(X,Y)___.1 INITIAL
- -—?T— POINT
SHIF’I‘| I
DWELL | |
Back O YA
NOT USED 1
boring ]
b
b
'
)
SPINDLE —Lf—R
ORIENTATION
SPINDLE START
G80 380
Cancel
G81 381 X... v z R L.. ;
@ (X, ¥Y) @ (X, Y) INITIAL
- __"L?j—POINT
| |
Drilling i | :
R | R
| t
|
i !
!
!
Z Z
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2.9.28 CANNED CYCLES {G73, G74, G76, G77, G80 TO G89, G98, G99) t (Cent'd)

Table 2.28 Canned Cycle (Cent'd)

\ With G99 (return to R) With G98 (return to initial point)
G82 G82 X. .. Y... Z.. .R. .. P.. .L. F..
Cj (X, Y) Ej (X,_Y) INITIAL
't ““"?T' POINT
! !
I 1
spot |
facing R R
|
! }
' |
! |
1
Z z
DWELL (P) DWELL (p)
G83 G83 X... ¥ z R Q Fo;
(Fixed @ ( @
X, Y) (X, Y) INITIAL
itch - - A
pitch) ] T |} roint
| ' ,
I
- 1 R
R 4 T T
Deep Q i i Q . ’ 1 ’ | :
hole ! 4 + - 1
. . ,Ll L] 6 N I i1 '5
drilling ETH ;| d B )
) | t
| I . Q I
y e I T T S
I I { :
Q ! 1 Q ! H
! 3 1 ! 6
] 1 f
n !
\ L, SE—
y: Setting data (#6213) s: Setting data
G83 383 X... v, z... R...I..o T LK.l L. F
(Variable
pitch) (X, Y) _(x.Y) INITIAL
'i I: Initial value T ‘ POINT
{ J: Reducing value \ I
K: Final value l :
Deep T’]+ T R
hole 1 | ! ‘L' |
i1l + Vit t <
drilling T . RE! - 0
1-J f iy! : !
1 T J._l § 1-J 1 t i 1)
! 11 T }
1-2J | 1-2J !
: i —t6 ! ] §
K | K 1
A 1_1_.. Z
) Setting data (#6213) 8: Setting data
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Table 2.28 Canned Cycle (Cent'd)

With G99 (return to R)

with G98 (return (o initial point)

G84 G84X. .. Y... Z.. R.. P F.
(x, v @ x Y) INITIAL
__..? SPINDLE - ———?—1— POINT
| FORWARD -
fo SPINDLE
/ , FORWARD
Tapping r——R F_— R
z z
SPINDLE REVERSE SPINDLE REVERSE
AFTER DWELL AFTER DWELL
c85 G85X... Y... z... R... L ve 3
Q (X, V) @ (x, Y) INITIAL
-- -2 “--'j" POINT
i P
| I
i !
Boring . R
7 Z
G86 386 X. .. Y. Z... R.. .L
SPINDLE
START
@ (X, Y) @ (X, Y) /
T SPINDLE T J INLE AL
I N
: START | POINT
1
Boring R R

/

SPINDLE STOP

SPINDLE STOP
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2.9.28 CANNED CYCLES (G73, G74, G76, G77, G80 TO G89, G98, G99) ‘(Cent'd)

Table 2.28 Canned Cycle (Cent'd)

T

With G99 (return to R) | With G98 (return to initial point)
G87 G87 X. .. vy... z.. .R. .. L... F..
SPINDLE
START
@ (X, ¥) @ x, v
_.._.? SPINDLE -——-—-Q—l— INITIAL
] ! POINT
| START i :
t
Boring /R R
| |
| MANUAL | MANUAL
—~~RETRACTION ~ RETRACTION
a AN
SPINDLE STOP SPINDLE STOP
G8s8 G88 X... Y... R.. .P L F..
SPINDLE
START
(x, v @ (X, Y) /
———— ——o—o—r— INITIAL
I
| SPINDLE | POINT
/ AART
/S/-Z ! R
Boring \
MANUAL ,‘ MANLIAL
~~RETRACTION ~~ RETRACTION
Z z
SPINDLE STO{ SPINDLE STOP
AFTER DWELL (P) AFTER DWELL (P)
G89 G89 X... Y... z R.. .P L F..
X, Y) @ (', v INITIAL
— - POINT
] |
| Foy
1
___ R N
Boring
|z Lz
DWELL (P) DWELL (P)
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EXAMPLE

A ®8 PO g8l X.. . Y--. z-70. R40. F..
Return to initial point, absolute

B. (P®9 P®1 &B1 X.-. Y--. z-70. R-40.

Fooo

Return to point R increnental
®
—==Q Q— INITIAL —
! POINT
0 i | -40
!
i LR POINT
/T [— R POINT |
i -70
| L Z POINT |
| Z PONT
-7
Fig. 2.73
c. N1 @2 XO YO 20 ; Absolute position
Remarks
N2 G98 G990 G81 X10. Ylo. Z= R =
Z-50. R-20. F100 ; - -50. -20. Canned cycle start
N3G91 X20. R-30. ; —_— -50. -30. Change in X, R
N4 Z-50. —_— -80. | -30. ' Change in z I
N5 G99 Z-40. R-50. ; _— -90. | -50. | Change in R, Z |

N6 G80 GOO Z50.

Newly programmed addresses only are changed
including the case where switching is made from
G90 to G91 such as N2 » N 3 indicated in the
above case, As for the non-programmed ad-
dresses , the positions programmed in the earlier
blocks are maintained.

Tool moves to Z = O

Note:

l Canned cycle cancell

Since address P , Q, 1, J and K are
modal in canned cycle mode, if once
commanded, they are effective until
the canned cycle is cancelled.
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2.9.28 CANNED CYCLES (G73, G74, G76, G77, G80 TO
G89, G98, G99) (Centd)

Variable pitch command (G73, G83) I: Initial value
Command is

J:  Reducing value in 2nd I given without

In the deep hole drilling cycles of G73 and G83, and subsequent plunges

variable drilling pitch can be programmed with
addresses 1, J,K instead of address Q for pro- K: Final value
gramming a constant drilling pitch.

signs

— POINT R )\ ~_POINT R
AR H ]
I I ARETERRRARY
! lll
0 s [ maiasswansmg
'lll',‘ll
IR ||||
I-J I-J ::1:::|Il
il T §
1-2 THEE
I-2J ‘I J : " ]:“
1] [ 3
{ !
I-(n-1)J b I-(n-1)3 i
K] b K RN
Iy ‘- l
K’ PONT Z X POINT 7

K’: Final plunge to point Z

K' £ K
(a) Wth Gr3 (b) Wth 83
Fig. 2.74

The value of § is given by setting ( #6211 for Drilling pitch

G73, #6213 for G83). 1st plunge . . . 10 mm <& 110.
Notes : 2nd plunge ..0 9 mm

Q, I, J, K are modal during canned cycle modes 3rd plunge .0. 8 mm

and are effective until the canned cycle is can-

celled. Specify them without signs. 4th plunge . . . 7 'mm

Variable pitch can also be programmed by address @ 5th plunge . . . 6 mm

instead of |. Furthermore, when commands @, I, J, K 6th plunge . . . 5 mm

are give_n simu_ltgneou_sly, d_rilling cycle _is__executed 7th plunge . . . 4 mm <:| Ka4.

with variable drilling pitch with Q as the initial value.

QO must be commanded in the block including modal 8th plunge . . . 4 mm

G code before programming variable pitch with I, J, 9th plunge . . . 2 mm <3 K!'

and K.

Total 55.00 mm z-55.
EXAMPLE <
G91 G73 X--.Y-: . R-30. Z-55.  I10...:-:
J1. K4. F :
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Notes :

When the canned cycles are executed by turn-
ing on the SINGLE BLOCK switch, a temporary
stop is made in an intermediate position, and
the FEED HOLD lamp lights up.

(1) After positioning to point (X, Y )

(2) After positioning to point R

(3) After termination of each cycle, if L
command has been given.

The single block stop after the completion of
canned cycles is normal, and the FEED HOLD
lamp does not light up.

Be sure to designate the R and Z points by program-
ming R and Z before entering the canned cycle mode.
R and Z points are cleared when canned cycles are
cancelled.

When executing canned cycles with the address
data changed, the block requires any of the fol-
lowing address commands. The canned cycles
will not be executed otherwise

X, Y, Z, a, R

When M, S, T or Bt code is given in the can-

ned cycle , M , S, T signals are sent at the first
positioning in the block. In general, M, S, T

should be commanded in their own block.

An program error “021” occurs when any one of the
following G codes is programmed in the canned cycle
mode.

G amdles @f * gyouwp eexceptt for GO04
G70, G71, and G72

G codes of 07 group (G41, G42)

When programming G92, G27, G28 etc., make sure
to cancel the canned cycles in advance.
Cancellation is performed when a G code of 01
group is programmed during canned cycles.

A single-block of DWELL (G0O4} can be inserted in
the canned cycle mode. DWELL is executed nor-
mally.

An program error "(24"occurs when canned
cycles are programmed in the tool radius com-
pensation C mode (G41, G42) .

Start of spindle forward or reverse (MO3 or
MO04) should be executed by automatic opera-
tion commands before entering canned cycles.
Do not enter into canned cycles after manually
switching the spindle between forward and re-
verse.

Execution of subprogram (M98) in canned cycle
mode. In a canned cycle mode, M98 P... L... ; can be
programmed to call up subprogram and the canned
cycle is continued in the subprogram. The address P
(program number of the first block of subprogram)
with M98 command destroys temporary the contents
of address P for designation of dwell time, but after
the jumping to subprogram, it resumes the contents.

Notes :

Programming consideration of M98 in the canned
cycle mode is the same as those of other than
canned cycle modes. (e. g. Restriction of ex-
ecution to no more than four levels, M98 com-
mand from punched tape and the like. )

Address L for designation of repetition number
of subprograms is nonmodal. But described
below is a special case that the address L is
retained temporarily.

EXAMPLE
G91 G81 X10. R-20. Z-30. F100 ;
L3 ; . . . The canned cycle is not executed

because X, Y, Z, u, or R is not
designated in this block.
The L3 is retained.

X20. ; . . . The canned cycle G81 is executed
3 times using the retained L3.
After the execution , the L3 is
erased.

As mentioned above, address L in canned cycle
is retained until actually executed.
Changing of R point and Z point

When R is commanded instead of Z during the
execution of canned cycle in G91 mode, Z be-
comes incremental value from the new R point.
Care should be taken.

G92 XO YO zO
G91 X.. . Y.. . R5 O

Point R Point Z
Z-10. OF ; -5.0 -10.0
X+« R-7.0 ; -7.0 -12.0
X+ Z2-3.0 -7.0 -10.0
R-4.0Z-11.0 ; -4.0 -15.0

- G714/ (B4 are commands for reverse tapping/tap-
ping but they are not distinguished. That is, when
inputting by M3, M4 is output at the bottom of
the hole ; when inputting by M4, M3 is output at
the bottom of the hole. Wen G4/ B4 are com
manded without spindle revolution, M3 is output
at the hottom of the hole.
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2.9.28 CANNED CYCLES (G73, G74, G76, G77, G80 TO G89, G98, G99) '(Cont'd)
EXAMPLE

+Y

40;ﬁ— ——————————————— ’T———
/' 40..T 40.‘T 40.
/ ‘ ‘ '
/
- + X
30.
START POl NT
Fig. 2.75
N1O G92 XO YO 20 ;
N11 (B0 08 ; - Return to initial point, Absolute
N12 G81 X30. Y40. R- 20 2-30. F200 ; . . . Drilling cycle
N13 M8 P1QO ; PP Jump to subprogram
N14 GOO XO YO ;
N15 TO5 ; - Tapper selection
N16 M6 ; C Tool change
N17 G84 X30. Y40. R- 20 2-30.  F2000; . . . Tapping cycle
N18 M8 P400 ; Ce Junp to subprogram (Note)
N19 GOO XO YO ;
0400
N10O G91 x40. L3 ; Subprogram for drilling
position pattern .

N101 Y30. ;
N102 X-40. L3 ;
N103 Y30. ;
N104 X40. L3
N105 &30 @80 ;
N106 M9
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2.9.29 UPGRADING THE CANNED CYCLE
(G73,G74,G76,G77,GSO1I)GBQ,GQBfGQQ
G181, G182, G185, G186, G187, G189)

The following functions are added to the conventional
YASNAC canned cycles.

« Initial point alteration

« Improved command procedure for the high-speed
deep hole drilling cycle

*« 2-step feed

« Reciprocal feed

* Improved command procedure for boring and back
boring

* 2-step drilling cycle

*» Improved command procedure for the tapping
cycle

2.9.29.1 VARIOUS FUNCTIONS
(1)

Canceling the canned cycle before changing the initiai
point in the canned cycle is not required. Address W is
used.

Initial point alteration

Example

-T ": I""r_:_—WZ
I
| r":"ﬂ“l_‘—l 1 w1
t ]
R1 1 r“l | ' : R3
1
1
R2 " ! | !
| ] | i
| ) | !
zZ1 L : 1 1 73

|
[

G99G8I X+++ YR 1. =Z 1+ Fore ;

698 X...Y...Rz...zz...w:l ee
X...Y...R 3 ...Z 3 ...W 2 (XIS
X...Y...;

Notes:

1. The W point command under the G91 mode
creates the R point and Z point based on the
initial point of the previous block; not the W
point of command block. Therefore, The old R
point and Z point are stored to make the move,
unless the R point and Z point are newly
commanded.

2. When under the G98 mode (return to the initial
level) , single-block stop is not performed at the
R point, but at the W point or the initial point.

2.9.29.2 IMPROVEMENT ON THE HIGH-SPEED DEEP
HOLE DRILLING CYCLE

(1) In high-speed deep hole drilling, inserting some
dwell at the bottom of the hole in each pitch can
help lighten the load on the drill. Command the

dwell time by setting #6212 or by address P.

(2) The drill can be moved up to the R point
during high-speed drilling. This allows the chips
to be removed during the cycle.

s
N

-
i
H
! 1
_ "
R POINT
s} E !
q ] o !
i | |
] h :
Q (NI !
] ] i
| &
: —— C POINT
.
Q [
]
ol 7 POINT
° Dwell

o : Single-block stop

2.9.29.3 2-STEP FEED

the drilling start
without performing

Delaying the cutting speed near
point can improve the precision
center drilling.

!
)
E FEED vla
i
F FEED !
1
Address E: Speed of the 1st step
Address F: Distance of the lst step speed

(commanded without sign )

2.9.29.4 RECIPROCAL FEED

Tapping/boring, etc. :

The forward and return cutting speeds can be
commanded separately. In tapping, the machining
can also be ended before the tapper is elongated.
In boring, the machining time can be shortened.

In reaming, the flaw made on the machining surface
during the return cycle can be prevented.

[
F FEED " , ® FEELI

Address: E Return speed
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2.9.29.5 IMPROVED COMMAND PROCEDURE FOR
BORING AND BACK BORING

The G76/ G77 shift direction can now not only be
specified by setting, but can also be commanded in
the program. The dwell time before shift can also
be given by setting #6210 or by the program
command,

This makes commanding of G76/G77 easier.

G76 X...Y...Z...R...I...J...P...;

N

——
‘ Dnel | time
Shift direction designation

2.9.29.6 2-STEP DRILLING CYCLE

Two-step drilling cycle i S provided to correspond
with drilling cycles of hollow workplaces, such as
castings. 100 is added to the canned cycles of the
G80s, as the 2-step drilling command (G181, G182,
G185, G186, G187, G189).

2.9.29.7 IMPROVED COMMAND PROCEDURE FOR THE
TAPPING CYCLE

can be commanded upon
point return, in addition
This can absorb the

In the tapping cycle, dwell
R point return and initial
to the hole-bottom dwell.
elongation of the tapper.

G 73 High-speed deep hole drilling
G73 X... Y... Z... R... Q.. . l.... F.. . C.. . P..

W, . . ; (Fixed pitch)
G73 X.. Y... Z. . R.. L. J. . K. L.. F.
c...P... w ( Variable pitch)
Example: Fixed pitch
xY)
-0 INITIAL POINT
W PO NT
§
1 :
> —— R POINT
8 * ' !
o pr| T
— [} 1 | 1
| a ' . ;
N R
| i
1 i
! :
. ‘— G POINT
: o]
1
I
—l— 7 POINT
e : Dwell

o : Single-block stop

c: Temporary R point return depth (increment)

P : Hole-bottom dwell

80

wW. New initial point (absolute /increment )
& : Setting data (#6211)

Notes:

1. When the pitch dwell is commanded by the
program, it has priority over setting #6212.
When program command is not given, dwell is
performed by entering a numeral in the setting
#6212 (1 = 1 ins). PO also follows #62 12.

2. The default of the hole-bottom dwell
set by #6212.

3. C and Q are

can also be

incremental amounts without sign.

G 74 Reverse tapping
G74 X,. , Y., . Z. . R. . P. . L. . F. . E..Q.
w. ...

INITIAL POINT

' ;w POINT
F FEED! REVERSE SPINDLE ROTATION

AFTER DWELL AT THE R POINT

FORWARD R POINT
SPINDLE

ROTATTON E FEED
AFTER

7 POINT . Dwell

o:Single-block stop

Return feedrate
. R point dwell

(Zz point » R point)

"W, New initial point (Absolute /incremental)
G76 Boring
G76 x. . . Y. . Z. . R.. Q. . L.. F.. P..
w. . (Fixed shift)
G76 X.Y Z. . R. . L. . J. . L. . F. . P.
w. . (Variable shift)

SPINDLE START

?——— INITIAL POINT

D

’) — {—W POINT

= r—— R POINT

i

AFTER DVELL |

1

| SHILFT |
SP| NDLE —=—4 —> 'r—-——Z PO NT

| NDEXI NG STOP 0
OR (I, J) SHIFT
° Dwell

o : Single-block stop



X-axis shift amount (incremental)

[

J : Y-axis shift amount (incremental)
P :  Dwell

W : New initial point

Notes:

1. Addresses | and J are disregarded when
address Q and addresses |, and J are
commanded at the same time.

2. In hole-bottom dwell, the program command has
priority over the #6210 setting.

3. The shift speed is set in #6223. Note that this
setting is effective only when #6019, bit DO is
ON.

4. Address @ is modal, so the 1 or J after a @ command is
disregarded. |If the | or J is to be enabled, command
Q80 to cancel the canned cycle before commanding | or
J.

5. Setting #6210
D7

is effective only when #6018, bit
is effective,

G77 Back boring

G77 X... Y... Z... R.,, . Q.. . L.. . F... P...
w.... (Fixed shift)

G77 X.. . Y. , Z. . R. . L. . Jd. . L. . F. . P.
W. .. ; (Variable shift)

SPINDLE
CR! ENTATI ON |

SPINDLE START QR (I, J) SHFT

o : Single-block stop

X-axis shift amount (increnental)

l:

J: Y-axis shift amount (increnental)
P:  Dwell

w.  New initial point

Notes:

1. Addresses | and J are disregarded when
address Q and address | or J are commanded at
the same time.

2. In the dwell after back boring, the program
command has priority over the #62 10 setting.

3. The shift speed is set in #6223.

G81 Dwell
G81 X.. . Y.. . Z. . R.. . L. . F. . E. . Q.

(X, Y)

E FEED‘

F FEED

o: Single-block stop

Z PO NT

E: 2-step feedrate (Ist step: E 2nd step: F)
Q: Speed switching point (incremental)
w.  Newinitial point (Absolute /incremental)

Note: Return to the R point or initial point after
reaching the Z point is made by rapid feed.

G82 Spot facing
G82 X... vZ. . R.. P.. L. . F. E. Q..

(% V)

-"—'(I)—?—- INITIAL POINT
o
?—-—W PO NT
i
]
]

=~ R PO NT
a a

E FEED‘

° Dwell

o : Single-block stop

E: 2-step feedrate (lst step: E, 2nd step: F)
Q: Speed switching point (incremental)

w : New initial point (absolute/incremental)
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2.9.29,7 IMPROVED COMMAND PROCEDURE FOR THE
TAPPING CYCLE (Centd)

Note:
reaching the Z point

Return to the R point or initial point after
is made by rapid feed.

G83 Deep hole drilling
G83 X.. . Y. . Z. . R. . Q. . L. . F. . P.

w. ; (Fixed pitch)
G83 X... Y.. . Z.. . R.. . l... J... K... L... F..
P...w.. ; (Variable pitch)
(X,Y)
-——= INITIAL
I I POINT
7 - W POINT
i |
R POINT
REIEBEEEER!
[ T
Q | [ | to
! T T Py
REEEE
1
Q } - L
] L
1 L
| o
Q| ! !
| : D
|
l
|
S
L Z POINT
e . Dwell (P)

§ ¢ Setting data
o : Single-block stop

P : Hole-bottom dwell

W : New initial point (absolute/incremental)

§ ¢+ Setting data (#6213)

Note: When the pitch dwell is commanded by the
program, it has priority over setting #6212. When

is not given, dwell is performed by
in the setting #6212 (1 = 1 ms) .

the P command
entering a numeral

G84 Tapping

G84 X.. . Y... Z... R... P... L... F.. . E.. . Q...

W... ;

82

INITIAL POINT
W POINT
FORWARD ROTATION OF

SPINDLE AFTER DWELL
/ AT THE R POINT
R POINT

—y
=3

F FEEDJ T E FEED
. o Dwell
o : Single-block
stop
Z PO NT

REVERSE ROTATI ON CF
SPI NDLE AFTER DWELL

Return feedrate (Z point + R point)

E :
Q: R point dwell
w : New initial point (absolute/incremental)

G85
G85 X... Y... Z... R.. . L... F... E... W... 3

O

"Q—T— INITIAL POINT
i

v WPONT

i———é*———-R PO NT

Boring

< FEED I QE FEED
|
z PO NT
o : Single-block stop
E : Return cutting feedrate
W : New initial point (Absolute/incremental)



G86 Boring
G86 X... Y... Z... R.. . L... F.. . E... Q...
w. ..

SPINDLE START

[j (X, V)

INITIAL POINT

ih——w PO NT

L—Tﬁ—-—R PO NT
Q

E FEED‘

F FEED‘
L L 7 PONT

SPINDLE STOP

o : Single-block stop

E : 2-step feedrate (Ist step: E, 2nd step: F)

Q: Speed switching point (incremental)
w : New initial point (absolute/incremental)

Note: The return to the R point or initial point

after reaching the Z point is made by rapid feed.

G87 Boring
G87 X... Y... Z... R... L... F... W... ;

ol

SPINDLE START

INITIAL POINT

‘i———WPONT
%——%—R POl NT

MANUAL FEED

e
Z PONT

SPINDLE STCP
o : Single-block stop

W : New initial point (absolute/incremental)

G88 Boring
G88 X... Y... Z... R... P... L... F... W...

SPINDLE
o
- —— PO N§raRT

INITIAL POI
W PO NT

ul
H—RPGNT

MANUAL FEED

SPINDLE STOP AFTER DMELL (P)

o [J Dwell
o : Single-block stop

W. New initial point (absolute/incremental)

G89 Boring

G89 X... Y... Z...R.. P,.. L... F... E..,
W...

(s

| ' W PO NT
1
t
L—<'>——R PO NT
F FEED E FEED
Z PONT
DVELL (P)
e 0 Dwell

o : Single-block stop

Return cutting feedrate
New initial point

=m
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2.9.29.7

THE

IMPROVED COMMAND PROCEDURE FOR

TAPPING CYCLE (Cent'd)

G181 2-step drilling
G181 X.. . Y.. . Z.. . R.. , L.. . F... J... K...

E :
Q:
W

Note:
after

E..Q., . W..

INNTIAL PONT

?—————-w PO NT
E FEED H_R PO NT
Q

]
F FEED :
- : J PONT
! |
L
]
%ﬁ———{—————-K POl NT
E FEED Pe
F FEED ;
= Z POINT
o ¢+ Single-block stop

2-step hole rapid feed start point
incremental)

2-step hole cutting feed start point (absolute/
incremental )

2-step feedrate (Ist step: E, 2nd step: F)
Speed switching point (incremental)

New initial point (absolute /incremental)

(absolute/

The return to the R point or initial point
reaching the Z point is made by rapid feed.

G182 2-step spot facing

G182 X., . Y... Z., . R... P... L.. . F.. . J.,
K.E. . Q. . w.
V.o
U9 - I INITIAL PO NT
|
1
] *x W 3 [ ] N T
E FEED . PO NT
P19
F FEEB—
. J POINT
t .
; K POINT
E FEED Ll
NS W )
FEED )
i : z PO NT
e Dwell

84

Single-block stop

J : 2-step hole rapid feed start point (absolute/
incremental )

K : 2-step hole cutting feed start point (absolute/
incremental)

E 2-step feedrate (lst step: E, 2nd step: F)

Q : Speed switching point (incremental)

w New initial point (absolute/incremental)

Note:
after

The return to the R point or initial point
reaching the Z point is made by rapid feed.

G185

G185 X,. . Y. . Z. . R,. . L. . F. . Jo. . k. .

—‘O—?——‘— INITIAL POINT
[l
1

T”‘—“"V PO NT
R PO NT

TR
' “;TLEFEE )

Fh—K

Z PO NT

O NT

PO NT

F FEED,

o+ Single-block stop

J: 2-step hole rapid feed start point (return
cutting feed start point) (absolute/
i ncremental )

K:  2-step hole cutting feed start point (return
rapid feed start point) (absolute/increnental)

E: Return feedrate
w.  New initial point (absolute /incremental)

Note: The return to the R point or initial point
after reaching the Z point is acconplished by
switching the cutting feed and rapid feed at points
J and K

Gl86 2-step boring

Gl86 x.. , Y., . Z..R..L..F..J..K.

E...Q.. W...



(K. Y)

--__-—9—?7INITIAL PO NT

I ?———W POINT

R PONT
E FEED i Q
F FEED—
‘ ] J PO NT
|
=
&——:——————— K PO NT
|
E FEED : ?
F FEED i
! Z PONT
SPINDLE STCP

o : Single-block stop

2-step feedrate (lst step: E, 2nd step: F)

Speed switching point (incremental)

2-step hole rapid feed start point (absolute/

incremental)

K : 2-step hole cutting feed start point (absolute/
incremental)

w : New initial

<o m

point (absolute/incremental)

Note: The return to the R point or initial point
after reaching the Z point is made by rapid feed.

G187 2-step boring
G187 X... Y... Z... R... L... F... p... J...
K...E...  W...

(i

“—(I)—T—— INITIAL POINT
I

| 1
1

: W POl NT
' R PO NT
F FEED*
J PONT
E FEED, £ FEED
K PO NT
F FEED*
DWELL (P)L__l.__z POINT
e Dwell

o : Single-block stop

P : Z point dwell
J : 2-step hole rapid feed start point
cutting feed start point)

(return:

(absolute/incremental)

K : 2-step hole cutting feed start point (return:

rapid feed start point) (absolute/Zincremental)
E : Feedrate between J and K, and return cutting
feedrate
w : New initial point (absolute/incremental)

Note: The return to the R point or initial point
after reaching the Z point is accomplished by
switching the cutting feed and rapid feed at points
J and K.

G189 2-step boring

G189 X... Y... Z... R... P... L., . F... E.,
J.. .K... W...
(X, v)

----- -’?——?—— INITIAL POINT
1
' . W POINT

R PO NT

, J PO NT

F FEED} ! ’E FEED

b——-— K PO NT

——— 7 PO NT

DVELL (P)
o0 Dwell
o : Single-block
stop
E: Return cutting feedrate
J : 2-step hole rapid feed start point (return:
cutting feed start point) (absolute/incremental)

K : 2-step hole cutting feed start point (return:
rapid feed start point) (absolute/incremental)

Note: The return to the R point or initial point
after reaching the Z point is accomplished by
switching the cutting feed and rapid feed at points
J and K.

2.9.30 ABSOLUTE/INCREMENTAL PROGRAMMING
(G90, G91)

These G codes are for designating whether the move-

ment data following the axis address are in absolute
value or incremental value.
- G90 Absolute designation

In the block including G90 and in the subsequent
blocks, the movement data which follow addresses
X, Y, Z, (aT) are regarded as absolute values.

G90 GOO X.. . Y.. . Z.

. Absolute designation
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2.9.30 ABSOLUTE/INCREMENTAL PROGRAMMING
(G90, G91 ) (Centd)

-G91 + + - Incremental designation
In the block including G91 and in the subsequent
blocks, data area is regarded as incremental values.
G991 GO1 X.. . Y...z.

Incremental designation

+Y
|
I i
Yg
Y3 | +——
12
¥, Y,
N A X4 X5 X6
G91: Increnental X1
®0: Absolute X2
X3
Fig. 2.76

(D0, G91 are modal G codes of 03 group.

. If both G90 and G91 are programmed in the
same block, the G code which was programmed
last is valid.

Note :

.The initial state of these G codes when the pow
er is turned on can be designated by paraneter
#60050.

Paraneter( #005p0)| Initial state
g Ggo

B G91

2.9.31 PROGRAMMING OF ABSOLUTE ZERO POINT
(G92)

Programming the absolute zero point before program-
ming movement command is required. When an
absolute zero point is programmed, one absolute coordi-
nate system is determined, and all absolute movement
commands programmed thereafter will move the tool on
the programmed coordinate.

CG92 XK. . Yo . Zo (@t

With this command, the current position of the tool is
programmed in the control as absolute coordinate
point X, Y, Z, « t). That is, program the distance
(with sign) from the desired absolute zero point (O, O,
0, 0 t ) to the current position. In other words, G92
command is for designating the position of the
“absolute zero point”.

EXAMPLE
G92 X500. Y300. 2400.
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+X

+X

Fig. 2.77

(P2 is a G code of non-modal group which is

valid only in the programmed block. It is not
possible to program other G codes, F, M, S,
T , B'codes in the same block.

Notes :

Inprinciple , program @2 in the state where
all tool offset nodes are cancelled.

. When the power is turned on , the current posi-
tion of the tool is set as absolute zero point (0,
0,0, 0Ty, Mke sure to reprogram absolute co-
ordinate by G 92 before executing the automa-
tic operation.

The programmed absolute zero point is not af-
fected by reset operation. Perform any of the
fol lowing operations for resetting the absolute
zero point.

1. Use ORG key (see 4.1. 9)

2. Write G92 XO YO0 20 4t 0 40 ; in MDI mode,
and then execute . “

3. Turn the power off and on again

2.9.32 TOOL LIFE CONTROL (G1 22, G123)
2.9.32.1 TOOL LIFE CONTROL

The tools are classified into groups and tool life
(usage time, total usages or usage distance) is set for
each group. This is a function to give commands for
tool groups from the part program and to select the
next tool in the same group, which has been sequen-
tially arranged, when the fixed life expires.

(1) Maxtmum number of tools to be controlled . . ...256

Of the tool numbers from TO1 to T9998, 256 can be regis-
tered as tools for tool life control. If T code commands are
given with two digits, tool numbers from TO1 to T99 can
be used.

(2) Number of groups that can be registered and the
number of tools that can be registered per group.
Maximum number of groups ....... 128

Maximum number of tools per group . . . . . .. 16

The maximum controllable number of tools is 256.

Note : Different number of tools can be set for each
group such as 12 in group 1, 8 in group 2.



(3) Setting and displaying tool life control data:

The tool numbers used in each tool group and the tool
compensation number, life, total usages, etc. of each tool
can be entered directlv from the operator's panel or can
be input from the part-program. The tool lifecontrol data
can also be displayed with the function.

TOOL LIFE CONTROL 01234 N1234

001 002 003 004 005 007 009 010
012 014 015 017 018 022 025 030
031 032 033 034 035 042 043 048
051 066 067 068 069 070 072 073
074 075 077 078 079 080 081 082
084 084 085 086 087 088 089 090
091 092 093 085 099 100 101 102
103 104 105 111 122 128 * *

REGISTERED GROUP NO.
RDY

2.9.32.2 TOOL LIFE CONTROL DATA DI SPLAY

With the function set to QFS] , tool life control data are
displayed bydepressing once again. The key
is a two stage switch for offset display and tool life con-
trol display.

(1) List oftoollife control group registrations

Pages 1 and 2 of the tool life control display shows a
list of registered tool groups. Check the information
on these pages for any groupto be indexed.

(2) Tool life control data display

Page 3 and subsequent pages of the tool life control
display are the tool life control data display. Each
tool group composes a 2-page data display screen.
Using “group search” will be convenient to display the
desired page.

<Operating sequence of "group search">

(@) Press the key to display the tool life control
screen.

(b) Press the | PAGE| key to display the tool life control
data screen.

(c) Key-in the numerical value of the object group.

(d) Press the |CURSOR| key. Data display of the object

group will then appear.

GROUP NO. LIFE CLASSI FI CATI ON
TOOL LI FE CONTROL 01234 N1234 N
GROUP 123-1 M NUTES
T-NO H-NO D-NO LIFE USED STS
T0001 001 002 300 302 OVR
T0011 011 012 400 400 OVR
TO024 100 101 500 153 SKP
T9001 212 214 1000 25
TOO05 023 022 9000 00
T1278 * * 500 0
TOO054 099 00 200 0
* b * V¥ * 7k /
TOOL NO. TOOL RADI US TOTAL  UNREGI STERED
COMPENSATI ON USAGES MARK
NO.
TGOL  LENGTH T LIFE 1oy LiFE
COMPENSATI ON OVR-LIFE EXP| RED
NO SKP- SKI PPED  TOOL

2.9.32.3 TOOL LIFE CONTROL DATA SETTING
(1) Setting by key input

Writing and correcting of tool life control data can be
performed from the operator's panel.
(a) Sequence of operation

(i) Press the key to display the tool life control
screen.

(i ) Use the {PAGE| key or group search and search
the group to be rewritten.

(iii) Since the cursor will be at the first T-NO, move

the cursor to the T-NO by pressing the |CURSOR]| key.

(The cursor moves horizontally.)
(iv) Key-in the numerical value.

(v ) Press the key. The data at the cursor posi-
tion will then be rewritten.

(b) Writing T-NO

If the cursor is placed under a registered T-NO and a
new T-NO is entered, the other data will be initialized
and LIFE = 9999, H-NO and D-NO will be unregis-
tered (* mark), and USED = O STS will be blank. Key-
in a numerical value between O - 9998 for the T-NO.

(c) Writing H-NO and D-NO

(i) When a command such as H999 or D999 is given
from the part program, the corrected numbers
stored here will be searched.

(ii) As long as nothing in particular is written
in H-NO and D-NO, they will be considered
unregistered (* mark)

(ifi) Unregistered and H-NO = O are different.

Alhough H-NO = O and D-NO = O are corrections
cancelled, if H (D) 999 is executed in unregistered
state, an error will occur.

(iv) Key-in numerical values from O to 299 for
H-NO and D-NO.

(d) Writing LIFE

(i) The numerical value 9999 will be automatically
written when T-NO is written.
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2.9.32.3 TOOL LIFE CONTROL DATA SETTING (Centd)
(i) Key-in LIFE with a numerical value between
1 and 9999.

(e) Writing USED

(i) When T-NO is written as the value of USED,
the numerical value O will also be automatically
written.

{ii) In general, start USED from O.

(f) Writing life classification

(i) Press t he [PAGE key to move the cursor to the initial

T-NO position and press [CURSOR?1! . The cursor will
move to the life classification position,

(if) Key-in D and to change life classification will
change to MINUTES.

Key-in and to change life classification will
change to COUNTS. Key-in and to change life
classification will change to METERS or FEET.

Key-in to change the life classification to drilling
count (HOLES),

(ili) Writing of life classification is effective for the group
written. Although one group has two pages, both pages
display the same in life classification so either page can
be written.

(iv) For life classification, key-in the numerical values “O
to “3”.
(¢) Data erasure

Data can be erased by using the key.
A list of data erasure methods is shown in the table

below.

Table 2.29 Data Erasure Method

Erasure Type Page Cursor Position | Key-in Data
Erasure of all | All pages Possible at any | L] T 191919 9][ORG]
groups place.
Erasure of All pages Possible at any |[G] xxx [ORG]
one group place. Group number to
be erased.

Erasure of Page 3 and | T-NO with
T-NO subsequent | data.

pages
Erasure of Page 3 and | STS with data.
STS subsequent

pages

(h) Notes :

(i) There are mutual relations in data modification of
LIFE, USED and STS.

When LIFE = USED, OVR is generally lit. If STS is
cleared, USED will also become “O”.

(ii) Data correction is possible by key operation
only when the edit lock is “open” and not in
automatic operation,

(iii) If one group or all groups are erased, the
life classification of the groups concerned will be
initialized to MINUTES.

(2) Setting with the part program

Tool life control data can be set by executing
a program with the format shown in the table
below.

(a) Tool regeistration G codes (G122/G123)
commands are given in the following form.

G122; . ......., Starts tool registration

G123; ......... Ends tool registration

88

Give commands on tool information to be set in
the section of G122; ~G123;.

(b) Data commanding format

Table 2.30 Tool Life Control Data Format

Tape For mat Meaning
Gl122; Tool registration start.
P 1A Commands group No. after P.
Commands life classification after 1.
TassH ¢ DOOI Specifies tool No. after T
Ly wx; Specifies tool length conpensation
No. after H
ToaaHO« . DOOL Speci fies tool radius conpensation
Lx vy No. after D.
Speci fies tool life{ 1-9999) after L.
PilllCiIa;
TALMH T ¢ DO Sets new group data.
Lo x x5
G123 Tool registration end




(c) G code (G 124) for clearing tool registration
The tool life control data can be cleared by enter-
ing the G124; command. If a command for P is
given in the same block as G124, one group only
will be erased. (P = 1 to 128)

In other words, by entering the command
G124P. it will be possible to erase only the
group specified by P.

Notes :

(i) All previously registered data will be cancelled by
executing G 124 ;. If command G 122 is entered without
executing G 124, the following will occur.

(a) If tool numbers have already been registered
previous data will be erased and replaced with
new data. If H and D are omitted in the block
in which T exists, T will change to unregistered
(* mark).

(b) If tool numbers are unregistered, new data
will be registered in simple form. If H and D
are omitted in the block in which T exists, T
will change to unregistered ( * mark) . If L is
omitted, L9999 will be stored.

(if) Settings are possible in which “registration
will start after canceling all previously registered
data if command G122; is executed”

(ili) The H and D codes can be omitted when not
being used.
(iv) Tool life L will be modal between G 122 and

G 123 so these commands can be omitted when
setting to the same tool life.

(v) The following life classifications can be set by speci-

fying 1.

10 . . . . Controlling by time (1 to 9999 minutes)
11.... Controlling by counts (1 to 9999 counts)
12 .... Controlling by distance (1 to 9999 mm,
1 to 9999 feet)
13.... Controlling by the drilling count (1 to 9999
counts)

(vi) Each of the addresses T, H, D, L, P, | has the follow-
ing commendable range. Any other command values will
cause in an error.

0=T=<0998,0=H D=299,0=L=9999, 1=P=
128>0< | =2

(vii) Commands G122 and G123 can be used in indepen-
dent blocks.

{(vi) Do not enter commands (such as a shift command)
other than tool information in the G 122 ; . . . G123 ;
section. (Alarm will occur if such a command is entered.)

(ix) Do not switch over the mode to execute a manual
MDI command while executing G 122 ;. (Alarm will occur
if this is attempted.)

( x ) If I is omitted, the life classification originally speci-
fied in that group will remain unchanged.

A cleared group will generally become in the “minutes”
state.

2.9.32.4 EXECUTI ON OF TOOL LIFE CONTROL

(1) Commands with the part program

Tool life control can be performed with commands
from the part program by using the T and H
codes shown in the table below.

Table 2.31 Tool Life Control by Part Program

Tape For mat Meani ng

TI 000L; Tool life control ON mode will be set with
the M6 command of “tool group number +
10000. *

DMO6; The tool will be mounted on the main shaft
with the M6 comand and time and distance
count will normally start thereafter.

H999; The HNO re?i stered on the tools will be
selected with the HI99 command.

D999; The D-NO registered on the tools will be
selected with the H999 conmand.

DO Cancel D

HO Cancel H

Taasa; Returns to normal T conmand

@M06; The tool on which life control is being carried
out with the moe command will be renpved
fromthe main shaft and counting of tine and
distance will end.

MO Machining ends.

Notes :

1. The T code command of the numerical value
of “tool life group number + 10000” with TIOOO1
to T 10128 controls tool life and outputs the
T codes registered in that group.

2. The H and D codes of the tool being selected
will be selected by commands H999 and D999
with the tool life control function.

(2) Tool life count

(a) One of the following can be selected with
parameter #6020 on the tool on which life count
is to be performed.

Counting of a tool in the latest T command
group of the MO06 command.

Counting of a tool in the T command group
just prior to the M06 command.

(b) Tool life count will not be performed by tine,
di stance or counts when the “tool life count dis-
regard input” is in ONstate.

(c) When tool life is set by time

The control will count every second in which the
tool is actually used in the section between (I and
(2 of the table in para. (1) and, in the cutting
mode. Life count will be increased by 1 each

time one minute is exceeded. However, the t1 me
required for single block stop, feed hold, fast

feed and dual operation will not be counted.
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2.9.32.4 EXECUTION OF TOOL LIFE CONTROL (Cent'd)
(d) When tool life is set by distance

The cutting distance is calculated by the interval
(every second) outlined in para. (c) and life count
will be increased by " 1” each time the distance
exceeds 1 inch or 1 foot.

(e) When tool life is set by count

The count will increase by “L” when the command
T9999L a2 a; in the section between (D) and (2) of
the table in section (1) is executed. 1If L is
omitted, L1 will be equivalent.

(f) When the tool life is set by the drilling count
The repeat count "L"of the drilling command

(canned gvcle <G73. G74. G76.. G77 and G81 to
G89>, drilling pattern cycle <G70, G71, G72>)

counts the life. within the commanded tool life count

range. If no “L” is specified, one drilling is
counted, when "L" = O, 0 drilling is counted.

The life count is performed in the look-ahead
process. Therefore, if the life ends during
execution of a single block, the life will be over
before executing that block.

(g) The count can be increased by “1” only
during the MO02/M30 command. However, the
count cannot be increased by incorporating
T9999L ~ o~ and M02/M30 in the same program.
Selection of whether to count with T9999Laaa or
M02/M30 must be made with parameter #6020,

(h) The maximum value for USED is 9999 so the
count will not go above 9999.

2.9.32.5 PARAMETERS AND SETTINGS FOR TOOL
LIFE CONTROL

(1) Settings

#6004 (D6)

Clears life data registered prior to the Gl22;
command
O: Does not clear

#6204

Specifies group number when resetting for tool change.
However, this is only effective when #6020 (D5) is “O”.
Setting 1 to 128

1: Clears

(2) Parameters
#6020 (D7)

Specifies group number for tool change skipping
(TLSKP)

O: Currently specified group
1: External signal (TL1 to TL64)

#6020 (D6)

Selection of a T command group during an MO06
command.

O: Latest T command

1: Immediately Prior T command

90

#6020 (D5)

Group number command for tool change reset
(TLRST)
O: Setting #6204 1: External input (TL1 to TL64)

#6020 (D4)
T /M selection when tool life control is by count

O: Counts with T9999L 4saa
1: Counts with M02/M30

2.9.32.6 ALARM CODE DETAILS ON TOOL LIFE
CONTROL
(1) Format errors of alarm 125: G122/G123/G124

(a) A different address command was made in
the G122 or G123 block.

(b) P command was neglected and T command
was made in G122.

c) A numerical value other than 1 =P
2,0ST <9998, 0<L <9999, 0=H=299, and

=

<D =299 was commanded in G122.

(d) Intervened in G122 with a manual MDI.
(2) Alarm 126:

This is an error when there is an overflow during
execution of a life control data command.

(@ A command was entered for 257 or more tools.

(b) A command was entered for 17 or more tools
in one group.
(3) Alarm 127:

This is an error in a T5 digit command and a
T9999 command function

(a) When a T5 digit command was executed, the
object group was not registered.

(b) The T9999L aasacommand was executed
although the parameter was for a count with
M02/M30.

(c) The T9999L ~sa command was executed although
it was not a life control classification count.

(4) Alarm 128:

This is an error in the T5 digit command and
the H(D) 999 command fuction.

(a) All of the groups were in SKP status when
the T5 digit command was executed.

(b) Tool numbers H-NO and D-NO were found
unregistered ( * mark) when executing command
H(D)999.

Notes :

(1) Do not rewite the life control data when
executing life control.

(2) Even if M6 is executed in manual MI, life
control will not be executed. Do not execute
commands TI OO0l through T10128 in manual MDI.

(3) If OVR and SKP occur at the same time, T-NO will
display SKP on a priority basis.



2.9.33 ROTATION OF COORDINATES (G68, 669)1

(1) § G17
G18 G68 a....b....R...
G19

Where,

a, b: Values of coordinates of the center of
rotation

R: Angle of rotation (+ for counterclockwise
direction, and absolute value is to be used for
command)

By commanding with the above, the commands
thereafter are rotated by the value of the angle
assigned by R around the center commanded by
point a, b. The angle of rotation must be com-
manded in 0.001 degree units.

(a, b)

(2) Plane of rotation is deternined by the
pl ane (G17, G18, G 9) that has been selected.

G 17 XY-plane or X4-plane .
C i Sipime o Hipme Cumeneer
G 19 YZ-plane or Y4-plane ! :

(3) G69;

Wien this is commanded, the coordinate rotation
mode is cancelled.

(4) Note:

(a) If a and b are omitted, the position where
the command of G68 was made becomes the center
of rotation. Omission of R is not permitted.

(b) Blocks of G68 a . ........ e*Receee; and G69;
must be commanded by a single block. Be sure
to use G68.. ... ... +G69 in pairs for the rotation
of coordinates.

(c) Position display shows the position where the
rotation of coordinates was commanded.

(d) When using together with scaling functions,

the rotation of the coordinate system is made after
turning-on scaling, and thus the command should
be made in the following order:

G51evee¢; (Scaling on)
G68...... ( Coordinate rotation on)

G69; ..+« (Coordinate rotation off )
G50;¢+00+ (Scaling off)
(e) G68, G69 are modal G codes of group 18.

(f) G69 is automatically selected during power
turn-on or reset operation.

(9) Commanding the rotation of coordinates {G68) is not
possible during tool radius compensation C. It causes an
alarm.

(h) The followi ng G codes cannot be commanded
during the rotation of coordinates: They activate
al arns.

G29, G31, G36, G37, G38, G53 and G92

(i) ‘The rotation of coordinates turns on during
the approach of ordinary machining and turns off
upon completion of machining. It should be noted
that no proper machining shape is obtained if the
rotation of coordinates is turned on during
machining.

If the rotation of coordinates (G68) is commanded
during the canned cycles, the canned cycle mode
is canceled.

(j) Alarm codes related to the rotation of coor-
dinates are as follows:

Alarm No. | Contents

150 G code not to be used in G68
mode has been commanded.
G68 is commanded again when
a G68 command is executed.

151 Format of G68, G69 command
blocks is not correct.

2.9.34 SETTING OF LOCAL COORDINATE SYSTEM
(G52)

1Gs2Q2 X... z... Z... a...:
(a indicates the 4th axis.)

When the above command is issued, a coor-
dinate system shifted by the corresponding
commanded value from the work coordinate system
is set.

This coordinate system is called the local coor-
dinate system, and thereafter the tool moves on
this assigned local coordinate system.
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2.9.34 SETTING OF LOCAL COORDINATE SYSTEM
(G52)' (Cent'd)

Programming Example

N1 G90 GOl X100 Y200 F100;
N2 G54;

N3 Xloo Y300;

NA G52 Q2 X300 Y200;

N5 X200 Y100;

N6 G52 Q2 XO YO;

N7 Xo Yo;
N8 G52;
N9 Xo Yo;
»  Work Coordinate System Shift Amount (200, 100)
Y
N3, N4 N5
400
/ N6 LOCAL  COORDI NATE
300 SYSTEM
N2
200 [ N1
N7,N8 WORK ~ COORDI NATE
100 SYSTEM
0 NO Y BASI C COORDI NATE
100 200 300 400 500 600 70 X SYSTEM
(2) G52 Q2 XO YO Z0{a O) ;
When this command is issued, the local coordinate

system is cancelled and return to the work coor-
dinate system occurs.

(3) &2

By this single block command, the return to
reference coordinate SySt em occurs.

(4) Remarks

(@) G52 Q2 command is effective only when the work
coordinate system has been set. Alarm “043” occurs if
the command is made under the state of the work coordi-
nate system setting.

(b) Setting of coordinate system by G92 command

or ORG key is not permitted under the state of
setting work coordinate system and local coordinate
system.

(c) Precautions with the setting functions of work
coordinate system are also applicable here.

(d) It should be noted that G52 performs the
operation of canceling the work coordinate system
(G54 to Gb59) if the above option has not been
added.

2.9.35 AUTO MODE HANDLE OFFSET?

This is the function of synchronizing the movement
by manual pulse generator with the movement by
4duto operation during auto operation (tape opera-
tion, MDI operation, memory operation)

Deviation due to the mounting of work can be off-
set by this function.
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(1) Operating procedures are as follows :
(@) Turn on the auto mode handle offset switch.

(b) Select the axis to be moved by means of the handles
axis select switch. However, if “the manual pulse genera-
tor of simultaneously controllable axes of three-axis con-
trol” has been added, the movement with simultaneous 3
axes can be performed.

(c) Select the distance traveled per graduation of
handle by means of manual pulse multiply switch.
The distance traveled per graduation can be
switched to 1, 10 or 100 pulses.

(d) If the handle is turned during the auto
operation of interpolation block, the distance
traveled by handle is synchronized with the
distance traveled by auto operation on the axis
selected by Step (b)

Clockwise direction: To positive direction
Counterclockwise direction:
To negative direction

4 )

MANUAL
PULSE MULTIPLY

Y 4
]/l\ X100
X X1 X 1000

0
X1 Q X 10.000
Tl om OFF

(e) Turn off the auto mode handle offset switch.

HANDLEt

(f) After that the movement is made with the
shift corresponding to the offset made by the
handle. However, for the setup command (such
as G92) of coordinate system thereafter, the offset
portion by the handle is not added, and the setup
only by the commanded values is performed.

(2) Remar ks

(a) Movement of auto mode handle offset is effec-
tive only during interpolation. in auto operation.
It is invalid during rapid traverse or single stop.

(b) Under an alarm state, movement by the auto
mode handle offset is not possible.

() When the axis interlock input (IT) is on,
movement by auto mode handle offset is not pos-
sible.

(d) By means of parameter setting, it is possible

to invalidate the movement by auto mode handle
offset of each axis.

Axd I Parameter '
S Valid/Invalid
| No. | Setting | id/Inv
x-axis #6010D5 1 valid
(HOFSX) 0 Invalid
Y-axis #6010D6 1 Valid
(HOFSY) 0 Invalid
Z-axis #6010D7 1 Valid
{HOFSZ) 0 nvaid
Ath-axis | #601 1D5 1 valid
(HOFS4) 0 Invalid




(e) The auto mode handle offset switch is #13207
(HOFS).

(f) For the function stated above,
solute function is invalid.

manual ab-

2.10 USER MESSAGE DISPLAY 1

2.10.1 ALARM MESSAGE DISPLAY BY #8000 COMMAND

The user can display any alarm nessage on the
CRT screen. By specifying the followng com
mand in the part program 3-digit alarm nunmber
n and the al arm nessage (less than 32 characters)
my be designated:

#8000 = n ( <alarm nmessage> ) ;

The al arm nunber should be 3 digits and

one that is not used by the control. For the

al arm nessage, al phanuneric characters may be
used. Wen this #8000 command is executed,

the alarm message is displayed and ' ALM" fl ashes
at the bottom of the CRT screen.

ALARM 00010 NO0107

USERS MESSAGE

123: USER ALARM

ALM

Fig. 2.78 Sample Display of
Alarm Message by #8000 Command

Note : If a command with a wrong alarm message is
specified, a format error will occur. -

2.10.2 MESSAGE DISPLAY BY CONTROL-OUT
AND CONTROL-IN

(1) Programming and Display by Control-out and
Control-in

The user can program any message between the
information enclosed with control-in and control-
out in the part program in order to display the
message on the CRT screen. The enclosed in-
formation is assumed to be insignificant.

(2) How to Edit Control-out and Control-in

The control-in and control-out part may be edited by the
usual edit operation.

a. Depress D key and [SHIFT | key, and character “(" is

entered.
b. Depress ] key and [SHIFT! key, and character “)” is
entered.

Notes:

1. The characters which are indicated in the
thick-lettered keys shown below may be enclosed
in control-out and control-in.

2. The number of characters that may be en-

closed in control-out and control-in less than
32.

3. Nesting of the control-out and control-in is
not allowed.

FUNCTON MEM DATA
FEE © ) @l
3 R e
[PAGE
@] ADCRESS OaTA
= [ONGIABIE (T)EO)
NYZUVW 56
Y |DUxPQR DRE)

M(S) a@lQl@
=UE @

Fig. 2.79

Characters Enclosed in Control-out and Control-in (Thick-
Lettered Keys) for 9 CRT

/'//\
(TEST PROGRAM Program
G81 X100 Y100 Example

Z-50 R-25 L3 ;
(DRILL END)

—/\

Message Display by
Control-out and Control-in

PROGRAM (MEM) 01234 NOO018

(TEST PROGRAM)

G81 Xloo Yloo
z-50 R-25L3

(DRILL END)

_____ o —
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2.11 USER MACRO (G65, G66, G67)

2.11.1 OVERVIEW

Special programs written by the machine builder or user
by the use of a group of commands are registered in the
part program memory, These programs can be called by
the use of G65 or G66 command to execute them.

These special programs are referred to as the
user macro body, which can be written and stored
in the same format as a subprogram.

Main Program User Macro Body

/\_——
-09001 ;
$ to
Variabl e
GiGS P9001 / operation Command
Control Conmand

Designation) ;

N

Main Program Subprogram
/\
-01234

MBS p§12341 0 &
5 {
/—\ M9

However, unlike a subprogram a user macro
allows:

(1) Use of variables.

(2) Computation between variable or between
constants.

(3) Use of control commands such as conditional
branch.

These features enable the user macro body
to provide a generalized program that requires
complicated computations and decisions.

The “argument designation” in calling a user
macro body from the main program makes it
possible to assign the real numbers to the vari-
ables in the body. This enables this user macro
to run as a series of specific program that pro-
vide tool movements.

In this manual, the user macro body is sometimes
referred to as “macro program” or, simply,
“macro. "
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2.11.2 USER MACRO CALL COMMANDS

A user macro body may be called in the following
five manners:

No. Type of Call Code ‘ Remarks
1 Simple call G65 ‘
2 | Modal call G66 G67:For cancel .
3 Call by arbitrary |Gxx
G code

4 Calll by M wode Mxx

Call by T woode Txxxx 4 digits max.

(1) Simple call (G65)

G65 P--.L-: (argument designation)

The macro program whose program number was speci-
fied by P is called and is executed L times. The default
value of L is 1. When the designation of an argument to
the user macro is desired, specify it in (argument desig-
nation). “Argument designation” is the assignment of
real numbers to the “local variables” used in the user
macro. For details, see 2.11.3 ARGUMENT DESIGNA-
TION.

(2) Modal Call (G66, G67)

G66 P--.L--. ( argument designation)

This command provides the mode to call the macro
program of the program number specified by P.
Each time a move command is executed, the spec-
ified macro is run L times.

G67

This command cancels the modal call mode.

(3) Macro call by Arbitary ¢ Code
Gxx ( argument designation)

This provides the command which is equivalent to
G65 P (argument designation) For Gxx, ten sets of
G codes of GO 1 through G 199 except for those designat-
ed by NC machine builder may be set for the parameter.
The macro program numbers which correspond to these
G codes are as follows :

#6120 . . . Sets G code whi ch calls the macro of
program number 09010.

#6121 . . . Sets G code which calls the macro of
program number 09011.

to
#6129 . . . Sets G code which calls the macro of

program number 09019.



Note : Macro call by arbitrary G code permits only single
nesting. Namely, the macro which was called by the
macro call using arbitrary G code or the macro call with
M code or T code does not permit another macro call by
arbitrary G code.

(4) Macro Call by M Code

G-+ . Xror Y- Mxx g

This command may call macros. In this case,

the macro is executed after the execution of the
move command in the same block. MF and M
codes are not transmitted. For Mxx, four sets
of M codes of except for MOO, MO1, M02, M30,M90
through M99 may be set for the parameter.

#6130 ... Sets M code which calls the macro of
program number 09001.
#6131 -+ Sets M code which calls the macro of
program number 09002.
#6132 ... Sets M code which calls the macro of
program number 09003.
#6133 ... Sets M code which calls the macro of

program number 09004.

For macro call by arbitrary M code macro, argument
designation is available.
#6073 D, 1 : Argument designation applicable
O : Argument designation not applicable

M code

#6580 Program No. 09005 macro calling M code
#6581 Program No. 09006 macro calling M code
#6582 Program No. 09007 macro calling M code
#6583 Program No. 09008 macro calling M code
#6584 Program No. 09009 macro calling M code
#6585 Program No. 09020 macro calling M code
#6586 Program No. 09021 macro calling M code
#6587 Program No. 09022 macro calling M code
#6588 Program No. 09023 macro calling M code
#6589 Program No. 09024 macro calling M code
#6590 Program No. 09025 macro calling M code
#6591 Program No. 09026 macro calling M code
#6592 Program No. 09027 macro calling M code
#6593 Program No, 09028 macro calling M code
#6594 Program No. 09029 macro calling M code
#6595 Program No. 09030 macro calling M code
#6596 Program No. 09031 macro calling M code
#6597 Program No. 09032 macro calling M code
#6598 Program No. 09033 macro calling M code
#6599 Program No. 09034 macro calling M code
Notes:

1. The current M code macro specifications and the

M code macro specification that allows argument
designation can also be switched by parameter
setting.

2. No argument designation can be made to the M code
in the M code macro. If commanded, error “104” [PROG
ERROR (DOUBLE ADD) ] will occur.

3. When arguments can be specified, addresses X,
Y, Z, A, B, C, U, V and W are also regarded as
arguments.

When these M codes are specified in the
macros called by the macro call using arbitrary
G code or by the macro call using M code or T
code, the macro call is not executed but is
handled as a usual M code.

(5) Macro Call by T Code

All the T code commands provide a macro call com-
mand.

G"'X"'Y"‘ TXXXX

With this command, the macro of program num-
ber 09000 is executed after the move command
in the same block is executed:

Transmission of T code and TF signal is not per-
formed. Whether a T code is to be used as a
macro call command may be specified by the fol-
lowing parameter:

Parameter No.

#6134
0: T code designation is handled as a T code.

1: T code designation is handled as macro call
command to call the macro of program number
09000.

When a T code is specified as a macro call command,
the value designated by T "xxxx" (up to decimal 4 digits)
becomes the argument of common variable #149. Note
that the argument designation other than this is not per-
mitted. When a T code is designated in the macro called
by the macro call by arbitrary G code or by the macro
call by M code or T code, the macro call is not executed
but is handled as a usual T code.

Priority of G. M. T codes specified in the same block is :
G>M>T.

Example

If specified as G** M**T**, only G** is valid and M and T
are ignored.

(In this case, no alarm.)

T**M**G** results in the same. That is, specifying order

does not make matter ; only G** is valid.

When the tool life control option is provided, T5-digit
command is also called by T-code macro.

At this time, T number of the group called by T5-digit
command is input to #149.
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2.11.2 USER MACRO CALL COMMANDS (Cent'd)
(6) Multiple Call

A. G65 Simple Call and G66 Modal Call

As a subprogram is called from another subprogram, a
user macro may be called from another user macro.
Quadruple nesting is permitted for simple call and modal
call combined.

Program example

061 ; 062 ;
DO1; DO1;
D02 ; M98P63 ;
M98P62 ; — 1 GOT020 ;
GOTO10; END1 ;
END2 ; N20M99 ;
END1 ;

N10OM30 ;

M98 or /G65 can be specified at the above "-1."

Besides quadruple nesting is permitted for
subprogram.
call by arbitrary G code, or M code or T code.

B. Multiple Call by G66 Modal Call

In modal call, each time a move command is ex-
ecuted, the designated macro is run. This is
also valid for the move command in the macro
called by multiple call. The macros are sequen-
tially executed from the one designated latest.

Sample Program

—
G66 P9400 ;

G00 X10. ;—
Go6 P9500 ;
G00 z20. ; —
G67 |

G617 ,

00 2740, 1 —
09400
GO0 X40. ; —
GO0 Y50. ; —
M99

09500

GO0 Xé60. ; —
GO0 Y70. ; —

AR

Mein Program

Macr o

Macr o

% o0 ®°

The above sample program is executed in the
fol l owing order :

®-®-0-@+®+®-+0+0-®+0©+0

Multiple call is disabled for the macro

2.11.3 ARGUMENT DESIGNATION

Argument is the real value to be assigned to a
variable used in the user macro body. Argument
designation, therefore, is the act of assigning
real values to variables. Argument designation is
of type | and type IlI, which can be selected as re-
quired.

(1) Argument Designation 1

Argument may be designated in any address ex-
cept for G, L, N, O, and P. The relationships
between the argument designation addresses and
the variables are as shown below.

Table 2.32 Argument Designation |

Address of
Argument Designation

Variable in
User Macro Body

#1
#2
#3
#7
#8
#9
#11
#4
#5
#6
#13
#17
#18
#19
#20
#21
#22
#23
#24
#25
#26

N<XE<cHO®” JOZEARC—ITMOUO W >

For the address in which no argument need be designat-
ed, the command can be omitted.

Sample Program
#1 #H2 #24 #26

+ 4 4 t

G65 P9100 L3 A30 B60 x34.8 Z50.2 ;
\
Argument Designation
Part

(2) Argument Designation |l

A, B and C arguments and 10 sets of I, J and K argu-
ments can be designated. I, J and K must be designated
in this order. The relationships between the argument
designation addresses and the ‘variables are as shown in
Table 2.33.



Table 2.33 Argument Designation Il

Table 2.34 Position of Decimal Point Argument

Address of Argument Variables in Address in Metric Inch
Designation I User Macro Body Argument Designation Input Input
A # A, C 3 (2 3 ()
B #2 B (Without B 3-digit 3 ) 3 ()
C #3 option )
11 #4 B (With B 3-digit 0
Ji1 #5 option ) 0
Kl #6 D, H 0 0
12 #7 '
32 8 E, F o (1) 1 (2
K2 #9 l, J, K 3 (2 4 (3
13 #lo 0 4
J3 #11
K3 #12 S, T 0 0
14 #13 Q, R 3 (2) 4 (3)
Ja #14 u, v, 3 (2) 4 (3)
K4 #15 -
. e , Y, 2 3 (2) 4 @3
J5 #17
K5 #18 The value shows the position of decinal point
16 #19 as counted from the least significant digit. The
J6 #20 value in parentheses indicates the number of
K6 421 digits that follows deciml point as designated by
paraneter #6020D 0 =1, D 2 =1 for addresses E
1 #22 and F, and parameter #6006D 5 = 1 for the ot her
J7 #23 addr esses.
K7 #24
18 #25 (4) Considerations in Argument Designation
J8 #26
KS #o7 A. Argument designation types | and I can be used con-
19 #08 currently. If the same variable has been duplicated, the
30 #29 last one is validated.
IK190 Zgg B. For_both types I.and Il, addresses 1, J, and K should
be designated in this order. The other addresses can be
J10 #32 designated in any order.
K10 #33

The suffixes 1 through 10 to 1, J and K are determined by
the order of the designated I, J and K combination.

For the address in which no argument need be desig-
nated, the command can be omitted.

Sample Program

#4 #5 #6 #H7 #9
I
G65P9005 A..-B... C-.. I+ Jeoe Kevo Iove Kovv s

Argument Designation Part

(3) Position of Decimal Point Argument

An argument may generally be designated with a sign
and decimal point. For the designation without decimal
point, the position of decimal point is as shown in Table
2.34.

C. In the argument designation part, negative sign and
decimal point can be used regardless of the address.

D. In G65 and G66 blocks, G65 and G66 should
always be specified before each argument desig-
nation. This holds true with the macro call by
G code.

() M cannot be used for the argument designation
address when using 24 pairs, or alarm will occur.

2.11.4 OVERVIEW OF USER MACRO BODY

A user macro body is programmed using the com-
bination of the following commands.

(1) Variables

A. Local variable (#1 through #33)
B. Common variable (#100 through #559)
C. System variable ( #1000 through #5104)
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2.11.4 OVERVIEW OF USER MACRO BODY (Cent'd)

(2) operation Commands

A. Arithmetical operations ( +, -, *, / , "“")

B. Functional operations (SIN, COS, ROUND, . ..)

(3) Control Commands

A Branch command (IF <qualification > GOTO n)
B. Repeat command (WHILE <qualification > DO m)

Using these commands, a program which requires
complicated operations and conditional judgments can
be written in the general format. The feature of user
macro is to enable the programming of a wide range of
NC functions from a simple machining cycle which is
rather a subprogram to a special, complicated canned
cycle, and the storing of these cycles in the machine.
Described below are details of the commands mentioned
above.

2.11.5 VARIABLES

Instead of directly assigning a value to an address in a
user macro body, the address can be designated by a
variable. When this variable is called during execution,
the corresponding value is searched from the variable
area to provide the address value.

There are three types of variables: local
variable, common variable, and system variable.
Each is identifiable by a variable number.

To the local variables, real numbers can be
assigned using the argument designation part of
macro call command by G65 or G66.

(1) Local Variables (#1 through #33)

A local variable is the one that is used for each
macro locally, That is, when the local variable
is used, the variable area ( #1 through #33) is
independently allocated for each macro call,
certain values are stored by argument designa-
tion, and the results of operations in macro are
ret ai ned.

Main Program Single-level Macro Double-level Macro
—_— _ .
09201 ; 09205 ;
#1, #2, #3 #
G65 P9201 #2
A.vo Bevt Cor- g G65 P9205 #3
A IR ORI /,___\

Argumentt
Desigmation

Local variable area

Read /fumniite
Enabledl

# =

#2 =

#3 =

Local variable area

for single-level macro for duplicate-level macro

The variables #1, #2, #3, . . . of the same macro
assume different values each time it is called. Each local
variable is reset for each macro call and is registered by
argument designation. The variable not designated
becomes “blank.” Each local variable is set to “blank at
the time of power-on and reset operations.

The local variables can also be used in the main
program, as in macro of other levels.
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Example
01000; 0 8000;
M98 P 8000 ; #l1=1;
TH#1; #2=2;
T#2;
M99;
M30;



(20 Common Variables (#1 00 through #1 49, #500
through #559)

Acommon variable may be shared by all macros
and through all macros of all nesting levels. That
is, the conmon variable enables a macro to refer
to the results obtained by another macro.

Common variable Area

#loo | #500
to ! to
#149 | #559
]

Of/ 3 OK \CiK OK
Single-nest Double-nest Tripple‘—nest Quadruple-
Mac ro Macro Macro nest Macro

Common variables are divided into the following
two types depending on clear conditions:

A. #100 through #149: These common variables
are cleared at the time of power-on and reset
operations and are set to "biank." They are not
cleared by reset operation in some controls if
parameter #6008 D 1 is set to “ 1.”

B. #500 through 559 These common variables
are not cleared at the time of power-on and reset
operations.

The conmon variables are available to the
user without restrictions. They cannot be
designated by arguments. Indirectly, however,
they can be designated as follows:

09008 ;

G65 P9008 A- - - ;
1 #100 = #1

]

Argument Designation of #1

(3) System Variables

A system variable is the one whose use is unique
to the system. There are following types of sys’
tem variables

A Interface input signals . . . #1000 through
#1015, #1032+

B. Interface output signals . #1100 t hrough

#1115, #1132+

c. Tnﬁ! of fset anpunt and work coordinate-

system . ft amount . . . #2001 through #2099
(or #2299t) , #2500 through #2906%

D. Alarm message display .

E. Clock . ..

#3001, #3002

. #3000

F. Single-block stop and auxiliary-function

completion wait control

G. Feed-hold,
stop control . . .

H. Rs232c data output . .

feature)

l. Modal information . . .

J. Position informtion .

feedrate-override,

#3004

. #3003

and exact-

. #3100 (print out

#4001 through #4120

#5001 t hrough #5105

Note: The interface input and output signals of
(A) and (B) may not be installed. Follow the
specifications of the machine tool builder.

The follow ng paragraphs describe the de-
tails of the variables nentioned above.

A. Interface Input Si gnal s (#1000 through #1015, #1032) '

a, \Wen one of system variables #1000 through

#1015 is specified to the right-hand of an opera-

tional

read.

expression,
user - macr o- dedi cated 16- poi nt

i nput

The relationships between the input
and the systemvariables are as shown bel ow.

the on foff state of each of
signals is

signal s

#1007 | #1006 | # 1005 | # 1004 | #1003 | #1002 | #1001 | # 1000
uL7 u16 u1s Ul4 u13 Uz | ut UI0
27 26 2° 24 23 22 21 20

#1015| #1014 [#1013| #1012| #l ol | | #1010(# 1009 | #1008
ulls uni4 ung U112 Uil U1l Ullg  Uuls
215 214 2 212 gl1 910 929 28

V%r;lﬂ)ele Input Signal
1 Contact Closed
0 Contact Open
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2.11.5 VARIABLES (Cent'd)

B. Interface Output Signals (#1100 through #11 15,
#1132)7

a. When one of system variables #1100 through #1115
is specified to the left-hand of an operational expression,
an on/off signal can be sent to each of user-macro-dedi-
cated 16-point output signals. The relationships between
the output signals and the system variables are as shown
below :

#1107|#1 106| #1105| #1104 | #1103| #1102 |#1101| #1100
Uo7 | UO6 | UO5 | UO4 | UO3 | UO2 | Uol | Uoo
27 26 25 24 23 22 21 20
#1115 | #1114 | #1113 | #1112 | #1111 | #1110|#1 109| #1108
Ults | U4 | vig | U12 | urr | uvio | W09 | UO8
215 214 213 212 211 210 29 28

Variable Value

Output Signal

1

Contact Closed

A o4y

YASNAC
2 [}—1— uro 5 o—
2t 71— U1t —90 o0———y
22 [}—r— ur2 —35 o
23 [ }—+— uI3 )
24 [ }——— u14 3
25 o] v15 ——o o—m—dt
28 [J——— u1s —0
27 [J——— ur? 3
2 [[}—+— uIs )
29 [J—+— U9 —o o——uy
21 [ ——— u10 o ©
21t [ F—+— um o o
212 [}——— u112 —0 ©
2 [—+— un13——o o———y
2 [——1— vur14 o o
25 [}—+— uI1s —o
Each read variable is 1. 0 or O. 0 when the asso-

ciated contact is “closed” or “open” respectively,
regardless of the unit system of the machine.

b.  When system variable #1032 is designated,
the input signals (UI0 through UIl5) that consist
of 16 points (16 bits) are collectively read as a
decimal positive value.

15 ,
T # [1000 + i] * 2t
i =0

#1032 =

Sample Program

IF [#1015 EQ O] GOTO 100 ;

Bit 215(U115) is read and, if it is “O, ” a
branch is made to sequence number N10O.

#130 = #1032 AND 255

Bits 20 through 27 (UIO through U17) are
collectively read to be stored in common
variable #130 as a decimal positive value.

Note: System variables #1000 through #1032 can-
not be placed to the left-hand of operational ex-
pressions.

100

0 Contact Open
YASNAC
21 F *—F
o——— U02
28 40 o——+— W3
24 0 © Uo 4
2° ¢ 5 o—+1— W5
26 +—o0 o——+— U06
27 ¢ &5 o— 1 W7
28 o o uo8
29 $—0 o——— U09
210 ¢—3  o—— U010
211 o6  o——1+— U011
212 ¢—0 O—— U012
213 +__5_5__i_ 3013
214 —0 o—— U014
215 ¢6  O——t— UOI15

When 1.0 or 0.0 are substituted
the associated output contact is
“open’’'state.

through #1115,

output in the

“closed” or

in any of #1100



b. When system variable #1132 is specified, the
output signals (UOO through UQ15) that consist
of 16 points ( 16 bits) are collectively output.

At this time, the decimal positive value substituted
in #1 132 is output in the form of binary 16-bit
value.

15
#1132 = L #[1100 + i] * 2i

#
i=0
c. With system variables # 1100 through # 1132, the
value sent last is retained. When one of them is written to
the right-hand of an operational expression, its value is
read.

d. Considerations

When any values other than 1.0 or 0.0 are sub-
stituted into one of #1 100 through #1 115, the
values are handled as follows:

“Blank” is assumed to be “O.

Values other than “blank” and O are assumed to
e nyon

Sample Program

#1107 = #lo ; (#lo = 1.5)

The output signal of bit 2'(U07) is output
inthe contact (closed) state.

#1132 = (#1132 AND 240) OR (#8 AND 15;)

The val ue of the last sending data is stored in system var-
ables #1100 to #1132. Therefore, when these system
variables are written at the right side of the equation, the
values are read in.

The output signal OF bits 24 through 27 (uo4
through UO7) are output without change and
the contents of local variable #8 are output
to the output signals of bits 20 through 23
(UOO through U03)

(Decimal 240) = 11110000

(Decimal 15) = 00001111

C. Tool Offset Amount and Work Coordinate System
Shift Amount (#2001 through #2299, #2500 through
#2906)

a. When one of system variables #2001 through
#2299 is specified to the right-hand of an opera-
tional expression, the tool offset amount can be
read.

b. When one of system variables #2500 through
#2906 is specified to the right-hand of an opera-
tional expression, the work coordinate system
shift amount ( and the external work coordinate
system correction amount) can be read.

c. The relationships between the tool offset
numbers and the system variables are as shown

below :

Table 2.35 System Variables
and Tool offset No.

System Tool
Variabl e O fset No.
#2001 01
#2002 02
#2098 98
#2099 99
#2100 100
#2299 299
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2.11.5 VARIABLES (Cent'd)

Table 2.36 System Variables and Work
Coordinate System Shift Amount

System Work Coordinate indl
Variabl e System Shift Amount pindie
#2500 External work coordinate
#2501 system correction amount
&4 (J1)
#2506 G59 (J1)
#2600 External work coordinate
#9601 system correction amount
Gb4 (J1)
#2606 G99 (J1)
#2700 External work coordinate
#9701 system correction anount
B4 (J1)
#2706 G59 (J1)
#2800 External work coordinate
#2801 system correction amount
G54 (J1)
#2806 G99 (J1)

Note : When “work coordinate system setting B feature is
provided, system variables listed in Table on page 105

can be applied.

(d) Wen one of the above system variables is
specified to the left-hand of an operational ex-

pression, its value can be changed.

Sarmpl e Prograns

a. #116 = #2016 ;

The contents of tool offset nunber 16 are
substituted for common variable #116.

b. #2506 -#4 ;

The work coordinate system shift amount of
G59 X-axis is erased and the contents of
local variable #4 are set.
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System Work coordinate
Variables System Shift Axis
Amount

# 2511 G54 J2
. : X

# 2516 G59 J2

# 2611 G54 J2
: Y

# 2616 G59 J2

# 2711 G54 J2
. ,

# 2716 G59 J2

# 2521 G54 J3
X

# 2526 G59 J3

# 2621 G54 J3
Y

# 2626 G59 J3

# 2721 G54 J3
z

# 2726 G59 J3

# 2531 G54 J4
X

# 2536 G59 J4

# 2631 G54 J4
Y

# 2636 G59 J4

# 2731 G54 J4
) z

# 2736 G59 J4

#2541 |  Gb4 J5
: X

# 2546 G59 J5

# 2641 G54 J5
Y

# 2646 G59 J5

# 2741 G54 J5

Z

# 2746 &9 J5

D. Alarm Message Display (#3000)

When a condition to be alarmed occurs in a user macrc
program, specify the system variable #3000 to put the
machine in the alarm state.

#3000 = n ( <alarm meassage>) ;



Using this command, specify the alarm message
(less than 32 characters) enclosed by 3-digit
alarm number n and control-in and control-out.
The alarm number should be three digits and be
the one that is not used by the machine.

When this #3000 command is executed, “ ALM”
or "A/B" is displayed on the bottom of CRT

screen regardless of the mode and function.
Its message can be seen by the following opera-
tion :

a. Depress function key.

The al arm nunmber and nessage are displ ayed
on the bottom of CRT screen.

ALARM 09100 NOO54

USERS MESSAGE

550: MACRO ERROR: DATA OVERFLOW

}

1

Message display area and
sample display

“ALM ¢

b. When [RESET| key is pressed after removal of the

cause of alarm, the message display and the alarm state
can be cleared.

Sample Program

#3000 = 550 (MAcrRO ERROR: DA TAOVER-
FLOW )

E. Clock (#3001 , #3002)

When system variable #3001 or #3002 for
clock is specified, the clock can be read.

At Count
Power - On Condi tion

System )
Variabl e Type | <pit

#3001 |Clock 1|1 ms | Reset to “ O“ |Always

#3002 |[Clock 2|1s Same as When STL
power-off signal is on
time

To preset the clock, substitute the value
with this system variable put at the left-hand of
the expression.

Sample Program

#3001=0 ; The clock is preset to value “ O.”

Restrictions

a. The accuracy of clock 1 is 8 ms. When
4294968000 msec has been reached, an overflow
occurs, setting the clock to "O. "

b. The accuracy of clock 2 is 8 ms. When
429496800 sec has been reached, an overflow oc-
curs , setting the clock to "0. “

Sample Program

Argument designation

Main Program [ of variable #1

—_—th X
G65 P9351 AB.J ey Macro to wait |
5 seconds Or

Macro Pr ogr am

09351 ;

#3002 -0 ;

VHI LE [#3002 NE #1] DO1 ;
END 1 ;

M99 ;

F. Single Block Stop and Auxiliary Function
Completion Wait Control ( #3003)

when the value listed in the following table is substituted
in system variable #3003, the single block switch can be
disabled or the next block can be entered without waiting
for the checking of the finish signal (FIN) of the auxiliary
function (MST].

When the finish signal is not waited for, the
distribution end signal (DEN) is not transmitted,
In this case, the FIN is waited for in the block
with the check skip cleared. Hence, when the
FIN is not waited for, don’t specify the next
auxiliary function.

#3003 Blocskm le o FIN Signal
0 Valid Waited
1 Invalid Waited
2 Valid Not waited
3 | Invalid Not waited

G. Feed-Hold, Feedrate-Override, and Exact-Stop Control
(#3004)

Wen the value listed in the following table is
substituted in system variable #3004, feed hold,
feedrate override, and exact stop can be made
valid or invalid.
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#3004| Feed Hold ‘ gsi?:?dti ‘ Exact Stop
0 | vald | valid | Vvalid
10 vaid | valid | valid
2 | valid I Invalid | Valid
3 Invalid Invalid Valid
4 valid V slid Invalid
5| Invalid | valid I nvalid
6 valid Invalid Invalid
7 Invalid Invalid Invalid

Sample Program

Tapping Cycle (for Increnental command)

Main Program

@1
G65 P9601 L+ -+ R+ < Z--+ ;

‘Argument designation

of #26

Argument designation of #18

Macr o Program

09601 ;
#3003 = 1 ; ——— Single block switch

600 z#18 i nval i dat ed

#3004 = 7 — Feed hold invalidated
v || B 6 e
M5 ;

M4

#3004 = 0 ;
G0 z-#18
MOS5 ;

MO3 ;
#3003 = 0 ;
M99 ;

H. RS232C Data Output (#3100)

When svstem variable #3100 is specified, messages
and NC' internal data can be output to external
equipment via RS232C data input /outputinter-
face. |If the external equipment is a printer,

the above information is printed.

a. Output of Messages

#3100 = (<Message>)

104

When this command is specified, the message
enclosed by control-in and control-out is output.
via rs232cinterface.

Each output nessage is followed by CR/LF
(Carriage Return/Line Feed). Hence. when
#3100 = ( ) is specified, only CR/LF is output,
which is useful in tabulating the punched data.
To output message, enclose it by control-in and
control -out.

b. Qutput of Data

#3100 = <variable >

When this command is specified, the value of

the local variable, comon variable, or system
variable at the right-hand is output via RS232C interface
as sign and decimal 9-digit data (4 after and 5 before dec-
iml point).

The value is rounded out to the 5th digit after the decimal
point. Wen the value is of b digits or more hefore the
decimal point, the asterisk is output.

¢. The above output is performed when system
variable #3100 is executed in the macro program
It is required, therefore, to previously attach
the external equipment such as a printer via

RS 232c interface and preset the paraneters that
use the interface.

Sample Program

#3100 = ( ); . Carriage ret urn /line feed
#3100 = (TOOL oFFSET 01 AND 02):

#3100 = #2501 ; . . . = 10.000 mm

#3100 = #2502 ; .0. = -35.524 mm

#3100 = ()

Printout Data

TOOL OFFSET 01 AND 02

U] 35.524

10.000 tuutes -
\

Four spaces precede signed decimal.

I. Modal Information (#4001 through #4120)

When one of system variables #4001 through
#4120 is specified, the modal commands that are
specified up to the immediately preceding block
can be known. These modal commands are some-
times called the current values of modal informa-
tion commands.



System Variable Modal Information
#400 1 G code (group 01)
to to
#402 1 G code (group 21)
#4102 B code
#4107 D code
#4109 F code
#4111 H code
#4114 Sequence number
#4115 Program number
#4119 S code
#4120 T code

#4001 through #4120 connot be placed to the
left-hand of the operation expression.

Sample Program

Main Program

G65 P9602 <Argument Designation> ;

Macro Program

09602 ;

#1 = #4001 ; - G codes (GOO through

GO(l Xe-+Y- ; GO03) of 01 group are
’ retained.

Go1 Z...F-- .

G033 X---Y:++ Revv ;

GO0 Z2- .. ;

G#l ; - G codes of 01 group

M99 - are restored.

J. Positional Information #5001 through #5104)

When system variables #5001 through #5104

are specified, various positional information can
be obtained.

The unit of the information is millimeters or inch-
es.

Unit

Metric input 0.001 millimeter

Inch input 0.0001 inch

Deg input™t 0.001 degree

In the user macro body, the “input unit x 10"
feature is invalid.

L . Read Duri
\/Seilrsi;%rlrze Positional Information Movl;rlng
#5001 X-axis block end
position (ABSIO)
#5002 Y-axis block enc;
osition {ABSIO
P ( Inabled
#5003 Z-axis block end
position (ABSIO)
#5004 4th block end position
(ABSIO)
#5021 X-axis current position
(ABSMT)
#5022 Y-axis current position
(ABSMT)
#5023 Z-axis current position Enabled
(ABSMT)
#5024 4th current position
(ABSMT)
#5041 X-axis current position
(ABSOT)
#5042 Y-axis current position
(ABSOT)
#5043 Z-axis current position | Enapled *
(ABSOT)
#5044 4th current position
(ABSOT)
#5061 X-axis skip signal
position (ABSKP)
#5062 Y-axis skip signal
position (ABSKP)
Enabled *
#5063 Z-axis skip signal
position (ABSKP)
#5064 4th skip signal position
(ABSKP)
#5083 Tool length correction Enabled
amount
#5101 X-axis servo position
deflection amount
#5102 Y-axis servo position
deflection amount
Enabled *
#5103 Z-axis servo position
deflection amount
#5104 4th servo position
deflection amount

* Reading of #5021 to #5024, #5041 to #5044, and
#5101 to #5104, when commanded during movement,
will be performed after completion of the movement of
the preceding block. Therefore radius compensation
is not performed.
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fobre- | ag 510 | ABSMr | ABSOT | ABSKP
Meaning | End po- | Command | Command | Position
sition of | current current at which
block im | position | position | skip, sig-
mediately | (same as | (same as |nal did
bef ore. S| TION | POSI TION | not _go on
MACHI NE | UNI VER- |in G31
display) . | SAL dis- |block .
pay)
Coor di - Wrk co-| Machine | Wrk co- |Wrk co-
nate ordinate | coordi- ordinate |ordinate
system System nate system system
system
Tool Not Included | Included
Position, | included
ool
IenPth,
Too -
radi us
conpen-
sation
Amount
Notes :

1. When the skip signal is not turned onin G3l

block, the skip signal position is at the end of
G 31 block.

2. The *“input unit x 10” feature is valid W to
the macro call block (the argument designation
part by G65 or G66) but is invalid in the user

macro body.

3. System variables #5001 through #5104 can not be
placed to the left-hand of operational expression.

Sanpl e Program

The tool is positioned to the specified |ocation
( X, Y, Z) on machine coordinate system per-
fornms the specified M feature, and returns to
the start point.

Main Program

G65 PIHO3 Xewv Yerr ZoveMeoo

Z VARD
#26

#25

#24
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Macro Pr ogr am

09603 ;

#1 = #5001 ;
#2 = #5002 ;
#3 = #5003 ;

G91 ;

GOO X [ #24-#5021] Y [#25-# 5022];
GOO Z [#26- #5023] ;

M#13 ;
GOO Z#3;
GO0 X#1 Y#2 ;
M99 ;
List of Variables
Variable .
No. Meaning
#Ito #33 | Local variables.
#oo to Cormon variables (reset-to” blank” at
#149 power - of )
#500 to Common variables (retained at power-
#559 off) .
#1000 to |[Interface input signals (each signal
#1015 for each hit) .
18
#1032 Interface input signal (I #[1000_+ il
1=0 * 2)).
#1100 to |Interface output signals (each signal
#1115 for each bit) .
15
#1132 Interface output signal (()Z#[llOOji]
iz * ol
#2001 to | Tool offset amount.
#2299
#2500 to | Work coordinate system shift amount,
#2906 external work coordinate system
correction amount.
#3000 Alarm message display.
#3001 Clock 1 (in units of 1 ms) .
#3002 Clock 2 (in units of 1 s) .
#3003 Single block stop, auxiliary function
complete wait control.
#3004 Feed-hold, feedrate-override, and ex-
act-stop control.
#3100 Rs 232c¢ data output (printout feature).
#4001 to | Current value of modal information
#4120 command.




Variable .

No. Meaning
#5001 to| End position of immediately preceding
#5004 block (for each axis)
#5021 to| Current position of machine coordinate
#5024 system (for each axis).
#5041 te| Current position of POS. UNIVERSAL
#5044 ( for each axis) .
#5061 toe| Position at which G31 skip signal is
#5064 turned on (for each axis)
#5083 Valid tool length compensation amount.
#5101 te| Servo position deflection amount (for
#5104 each axis)

K. Variable Representation

Each variable is represented in a variable nunber
that follows #.

a. How to designate a number direct] vy:
#1 G =1, 2, 3,4, --4)
Sample #lo

#130

#2000

b. How to designate an expression as a variable
number:

# [<expression>]

Sample # [ #100]
# [#500 + 1]
#[#20/2]

In the following description, variable # my be

replaced with variable #[< expression >].

L. Variable Reference

a. The value that follows an address may be
replaced by a variable.

When <address> #i or <address> -#i is specified, the value
of the variable or its negative value (complement, more
exactly) is made the specified value of the address.

Sample #30 = 1.0 ;
#lol = 100 ;
#102 = 200 ;
#l03 = 300 ;
#140 = 250 ,

G#30 X#101 Y#102 Z-#103 F#140 ;

The above specification is equivalent to the

specification below:
G0l X100. Y200. z-300. F250
b. When the Fl-digit command option is provided,

the F2-digit command and decimal point command are
regarded as linear commands.

Program Exanpl e System

@0 X100 Y20. F1; Fl-digit command
GO1X100. Y20. F1. G Direct command
@0 X100 Y20. F1; Direct command
Q0 XI 00 Y20. FOL; Direct command

G01X100. Y20. F#1;
(F5. O specification)

#1 = 0.001 t00.499 Nolower digit error

#1 = 1.0 to 9.0 Integers. Lower |-digit conmmand
(2.0, 3.0, _4.0... )

#=05019.499 Lower |-digit conmand
(Digits bel ow decinmal point

are rounded off)

#1 = 9.500 or nore Direct command

(F5. 1 specification)

#1 = 0.001 to 0.499 No |ower digit error

#=01t0 0.9 Lower |-digit conmand
(0.2, 0.3, 0.4... )

#1 = 0.050 to 0.949 Lower |-digit command
(Digits of 0.01 or below

are rounded off) !

#1 = 0.950 or nore Direct conmand

Notes :
(1) Address /, O and N can not refer to variables.

Sample /#8, N#100 . . . Error.

(2) A variable number can not be replaced with a variable.

##20 . . . Error.
#[#20] . . . Correct.

@) Wien a variable is used as address data,
the val ues bel ow the |east significant
digit are rounded .

Sample

Sample
(i) When #1 = 45.2346
X#1... = x45.235 mm (for mm input)

.When #2 = 350.85
F#2 ... F351 {(mm/min)

When #3 = 5.37672
GO4 P#3 ... = G04 P5.377 (sec)

When #4 -2.7236
M#4 -.-=MO03
G#4 -..=GO03

(4)  value for each address should not exceed
the maximum programmable value.

(5) The value that follows an address may be
replaced with ¢ expression>

(6) The constant without decimal point enclosed
in brackets [ ] is assumed to have a decimal point
at its end.

M. Undefined Variable

is assumed to
in the

The value of an undefined variable
be “blank. “ An undefined variable occurs

following situations:

a. The local variable for which argument desig-
nation was not performed in macro call command.

b. Common variables #100 through #149 at the
time of power-on and reset operations.

c. The local variables and common variables

for which the values were not written from MDI
panel.
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™ [tem Meaning of (Bl ank)
1 | Concept of “#0' . #0 defined as variables
of blank>

. Commandi ng #0 at the
left-hand Side of the

equation CAUSES alarm,

. Wiere #2 is blank>
command #3=#2; neans
#3= <bl ank>.

2 | Variable <blank>
i's commanded in
the replacenent
eguation,

. Were #2 is <blank > command

3 | (1) Variable <blank> .
GO0 X #2: 1 equivalent to CO0

i's commanded in
the part program (ddress s ignored.)

(2) On F conmands Ffigure 1, F figue 2 commands
only nreral 1 and nuneral 2 include
Indirect commands.

1 #2
Bfank Ful | - Blank
Blank Blank - Nuneral 2
Ful| Bl ank - Numeral 1
Full Ful | - Numeral 2.. . Note

. Were #2 is <lank> #3 is O
@ Condition “IF #3 NE #2"
is not established.

@ Condition “IF #3 EQ
#2 is established,

4 | Variable <blanks
is commanded in
the condition of
EQ and NE.

5 | Others #3=#[ #0+#01. . 43 is blank.
#3=#2 * #Q

#3=#0 .+ #0; | In these com-
#3=540 rTands, #3=0,

#3=2-#0, nmeans #3=2

#3=5/ #0: causes alarm
Blank" in the replacement
other than described above
is treated as ‘0 "

. Condition IFés GE#2 iS
established when #2 and #3
arg ¢<£I jamk>,bl or k#2 isO
an i's <blank>.

except EQ and . Condition IF #3LT #2 is

e not established when #2 and

g #3 are <blank>, or #2 is
<blank>, and #3=0.

Bl anks in
condi tions

Note:  Paraneter setting can be made to select whether to

cause double address error or to enable nuneral 2, when hoth

numeral 1 and nuneral 2 are full. ) )
Setting paraneter #6073 D3 1: Nuneral 2 is effective

o: Double address error

2.11.6 OPERATION COMMANDS

Var i ous operations can be performed between
variables and between variables and constants

The operation expression is represented in the
form of #i s<expression> , in which <expression>
is a general arithmetic operational expression pro-
duced by combining variables and constants with
operators and functions. The available opeara-
tors and functions are as follows. Instead of
#) and #k, constants may be used.

Note: <expression> must be commanded at the

right-hand side of the equation,

(1) Variable Definition and Replacement

# ... Definition, replacenent.
#{# + #k] ... Indirect specification

"

"
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(2) Add- Type Operations

#o=# + #k Sum.

#i = #- #k Difference.

# = # OR #k Logical sum (for each of
32 bits) .

# = # XOR #k ... Exclusive | ogi cal sum

(for each of 32 bits).

(3) Multiply-Type Operations
#Hi=# *#k
#ioo# /] #k
#i - # AND #k .

Product.
Quotient.

Logical product
(for each of 32 bits)

nmte: In OR, XOR, or AND operation, the
variable value (or constant) is converted into
the binary 32-bit equivalent and the operation
is perforned on each bit.

(4) Functions

#i D ,SIN  [#] Sine (in degrees)

# = COS [#] :] Cosine (in degrees)
# = TAN [ # ] Tangent (in degrees)
#i o ATAN [#]] /7 [#K]
-+-+ Arctangent
# = SQRT [#] Square root.
# = ABS [#]] . Absolute value.
# = BIN [#] Convert from BCD
# - BCD [ #]] . . . Convert into BCD.
#i -ROUND [#j] . Produce integer by rounding
#i= Ax [#] Truncate the fractions.
# = FUP [#]:] -+ Raise the fractions t0 a unit.

(5) Combinations of operations

The above operations and functions may be used
in combinations. A functional operation is per-
formed first. Then, a multiply-type operation is

performed. An add-type operation is performed
last.
Sample # = # + #k * SIN [#2]

@
)
®

(6) Change of operational order by [ 1

Priority can be given to an operation by enclosing it in
brackets [ ]. Up to quintuple (five-hold) nesting of
brackets is permitted including those of functional
operations.



Sample #i = SILN [[#] + #k] * #9 + #m] * #n]

To

®

®
©)

(7) Considerations for Operational Commands

A. The constant without decimal point used in
{expression > is assumed to have a decimal point
at its enc?.

B. When used in conditional expression IF or
VWH LE, function ROUND truncates the fractions.

c. Wen used in address data, tunction ROUND
rounds the part below the |east significant

digit.

Sanpl e (a)

#10 = 12. 3758

Wen the least significant digit of address
X is 0.001 mm the follow ng command

Goo X [rouD [ #10]];
means

@00 x12. 376 ;
because 8 of 12.3758 is rounded.

This command is al so equivalent to

GO0 X#10 ;

Usual 'y, ROUND is not used as nentioned above;
it is used as shown bel ow

Sample (b)

When ROUND is used as follows, the programre-
turns to the start point correctly:

@ #10 = 12.3758 - ggf\NRTT?ﬂ"Oili’?
@ #11 = 13.1236 ; | |
(3) G91 GOO X#10 ;

® Go01 X#11 F.-.

() oo x- [ RouND [#l 0] +

RETRACTION

rROUND [ #n] 1 ;

This is because the data of #10 and #11 in (®
and (@) bl ocks are substantially rounded before
bei ng executed.

If (& block is
() GOO X- [#10 + #11] ;

then, the novenent is made by the follow ng
anmount:

X- [ #10 + #n] = X - [12.3758 + 13. 1236]
= x - [25.4994]
- [25.499]

onthe other hand, block noverment of
@+@ is

X#10 + X#11 x12.376 + x13.124

x25.500

The program of@ is not correct.

(8) Operational Errors

The data format and the operational errors in the
user macros are as followus:

A Data Format

The numeric data handled in user nacros are of
the floating point format.

where, M is sign + data 52-bit binary,
Eis sign + data 10-bit hinary.

B. operational Errors

Each time an operation is performed, the follow
ing error is caused and is accunulated. The num
ber of significant digits is 15 to 16, which com
pensates the error sufficiently.

2.11.7 CONTROL COMMANDS

The commands which control the flow of micro-
program are of the following two types:

A. Branch Command . . .
expression>] GOTO n ;

IF [<conditional

B. Repeat Command . . .
expression>] DO m

WHITE [<conditional

(1) Branch Command

A. IF [ <conditional expression> ] GOTO n ;

If <conditional expression> of this command is
established, a branch is made to the block of sequence
number n within the same program. When a variable
or an expression is used for n, the branch destination
can be changed. If the condition is not satisfied, the
program proceeds to the next block.
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2.11.7 CONTROL COMMANDS (Cent'd)

/__\

—IF [( Conditional > GoTO n;
expression

le- . (Next Bl ock)

Established
l Unestablished

o NN+ ¢ -
| F—%< conditional expression >] may be omitted to
provi

/_\_’/

GOTO n ;

-Nn- -

Simple Branch

Conditional expressions are EQ, NE, GT, LT, GE,

and LE. They are represented as follows:
Condi tional Expression Meani ng
#H OEQ # (# = #)
#H NE # (# % #)
#H GT # (H > #)
#H LT # (#i < #)
#i GE # (#i 2 #)
# LE # # s #)

A constant and <expression> can be used to #i and #j.
A variable and <expression> can be used for n.

Notes :

5

1. The sequence number of the destination of
the branch by a branch command must be located
at the head of that block. Otherwise the data
prior to the sequence number is
below:

110

e a simple branch command as shown below:

ignored as shown

Branch Destination Sequence No.

< GOl X10. N35 Z25. F300 ; --- C

T L Executed with

this data ignored.

2. The reverse branch on the program takes
longer execution time than the forward branch.

(2) Repeat Command

A. WHILE [< conditional expression> ]DO m;
(m =1, 2 and 3)

END m ;

W bile <conditional expression> is satisfied, the
blocks between DO m and END m are repeated.
When it is unsatisfied, the processing branches
to the block next to END m.

’\\ ¢ . .
'8 g — WHILE I:(Condltlonal DO m; —=at—
< = b . expression)]
2|3
el ©
ola
0| @
S END m;
\—-—(Block next to END m)

When the specification is made omitting WHILE

[<conditional expression>] the blocks between
DO m and END m are repeated infinitely. Gen-
erally, this is used in the format shown bel ow .

—_—

DO m -

Loop is broken upon establish-

g
9
=
o
=)
3
« | —| - IF [<Conditional GOTO n ;
d expression>]
R =
~
[
Q
Al
° END M ; —
- = -
a
)]
3]
—|=Nn ;

Repeat

Repeat



Notes :

1. DO m should be specified before END m.

2. m of DO m and END m should have the same
value. However, only 1, 2, or 3 can be specified in m.

DO 1

————

END"‘—j

DO 2

END 2- J

3. The sane identification nunber

The value of m, 1, 2, or 3
is called the identification
number, which is used by
DO and END to call each”
other.

can be used

repeatedly except where repeat ranges overlap.

4. GOTO n enables to get out of DO loop but it does
not enable to get into DO loop as shown below :

5.
micro program.

DO 1 ;
o el
2 —1GOTO 100 ; 2
° Q
20 |END 1 ; 3
&3] o
L N10O ; n
s ———

Triple DO-loop nesting

is permitted for each

_—
DO 1 ; DO 1 ;
DO2; DO 2;

DO3; DO 3;

G65+ . . ABC ; Gb65:- . XYZ
END 3 ; END 3 ;
END 2 : \ END 2 ;
END 1 ; END 1 ;

_\_/ L\/
Enabled Enabled

6. The codings shown bel ow cause an error:

The return destination
of END 1 is unknown.

(1)

(i)

(iv)

DO 1 ;

ENDM17 ;-

END 1 ;—-

DO1,;
"1

END T

END2 ;- J

DO1;
DO2;

D0 3;

One END 1 is nissing.

DO 15
Overlap of DO
ranges is not DO2;
pernitted.
Rewite as END 2
shown right. '
END 1; —

1 <—‘———— Quadruple nesting.

Max. nexting permit-
ted is triple.
END 1 ;
END 3 ;
END 2 ;
END 1
DO1;
N7000- « +» ; ~=-——
DO loop can not
be entered from
END 1 : outside.

IF... GOTO 7000 ;
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2.11.8 REGISTRATION OF USER MACROS
(1) How to Make Registration of User Macros

The registration and edit of user macro bodies (macro
programs) are performed in the same manner as usual
part programs and subprograms. Hence, there is no
program size restriction that applies to the user macro
body only. Part programs, subprograms, and macro
programs can be stored together in the part program
memory to its full capacity.

(2) Classification of Program Numbers

The program numbers are classified into the
following:

Program No. Classification

01 to 07999 These programs can be registered,
erased, or edited without restric-
tions.

08000 to When D4 of #6004 is set to 1, the

08999 registration, erase, and edit of
prograns are disabled.

09000 to When D7 of #6021 is set to 1, the

09999 registration, erase, and edit of
programs are disabled.

2.11.9 DISPLAY AND WRITE OF LOCAL VARIABLES
AND COMMON VARIABLES

Local variables (#1 through #33) and common var-
iables (#100 through #149, #500 through #559)
can be displayed and written by the following
operations:

(1) Display Operations
A. Display of Variables

a. Depress function key. Mode select position
can be provided anywhere.

b. Key-in the variable number and press III

e,

(13 1‘7‘6 T
y‘r CURSOR y However, # need not be

keyed-in. Ten sets of variable numbers includ-
ing the specified variable number and their data
are displayed. The data is displayed in the
signed 8-digit integer part and the 8-digit frac-
tion part.
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Macro nesting |evel _
(G Macro not in execution)

SETTING MACRO 01234 N0OO035

I
e LEVEL O

#0100 -12345678. 12345678
#0101 0.00000001
#0102 3. 00000000
#0109

RDY

Sample Display of Common Variables

PAGE

* .
c. Depress . | keyor |paGE|key, and the dis-
| E— —_ 1

play can be scrolled up or down.

B. Remarks

a. Common variables can always be displayed for
review.

b. For local variables, those of the macro cur-
rently executed are displayed. Consequently,
when a macro of a nesting level is in execution,
the local variables of the macros of the other
nesting levels cannot be seen. The local varia-
blbles kafter conpl etion of execution are all rest to
“bl ank.

(2) Write Operations
A. Write of Values to Variables

a. Depress function key. Mode select position
may be provided anywhere.

b. Key-in the variable number to the written.
CURSOR 0

4 ey« r [CURSOR
ever. # need not be keved-in. The keyed-in
variable number is specified and the cursor is
positioned to it.

Press

key. How-

c. Key-in the value to be witten. Press W
key. The keyed-in value is stored as the data
of the variable number with the cursor positioned.

d. Depress 89%85 key C?JrI{SOR

ey ¢

r

*
PAGE

key or PAf}E key to move the cursor.

e. Repeat operations in c. and d. to wite the
values to the desired variables.



B. Remarks
a. Common variables can always be changed.

b. Local variables can not be written at any time other
than when a macro is in execution. Any attempt to do so
is invalidated. However, rewriting of local variables
during macro execution may cause an unexpected
failure. Before attempting the rewriting, stop the
machine operation by single stop function and check to
see if it is safe to rewrite variables.

c. The written local variables and common variables
#100 through # 149 are reset to “blank” by the reset
operation or the power-on operation.

2.11.10 CONSIDERATIONS AND REMARKS FOR
USER MACROS

(1) Summary of Restrictions
A. Available Variables

#1 through #33 """ Local variables.
#100 through #149]——Common variables.
#500 through #559

System variables

B. Available Variable Values

110+308
* .- 308

Maximum value . . .

Minimum value .
C. Constant Values Usable in < Expression>

*(8 digits above decimal point)
decimal points)

(7 digits below

Sample Maximum value 399999999.9999999
Minimum value *0. 0000001

D. Operational Accuracy

Decimal 15 digits significant.

E. Macro Call Maximum Nesting Level
Quadruple (four-hold)

F. Maximum Nesting Level of Repeat Command
Triple (three-hold) for each macro.

G. Repeat Command (DO) ldentifier m

m =1, 2, and 3.

H. Maximum Nesting Level of Brackets

Quintuple ( five-hold)

(2) Differences Between User Macro and
Subprogram

A. User macros G65 and G66 allow argument
designation but the subprogram (M98) does not.

B. The user macro directly branches to the
user macro body without executing any command
that was specified in G65 or G66 block and has
no relationship with the macro. With the sub-
program, however, a branch is performed after
the execution of the command (if any) other than
P and L in M98 block.

C. The maximum nesting level of user macro is
quadruple including G 65 and G 66 calls. That of
subprograms is also quadruple but separately.

D. If user macros are specified via the MDI
during automatic operation, the maximum nest-
ing level is restricted to quadruple. With sub-
programs, up to four levels of nesting are per-
mitted in tape mode or memory mode, or separately
in MDI mode.

(3) Relationship with MD | Operation

A. M witing permts the macro call and the
execution of the called macro.

B. MDI writing does not permit or execute macro
body commands such as operational commands and
control commands.

C. When a macro program being executed is stopped by
the single block stop function, any MDI writing command
not related to the macro can be specified and executed.

(4) Relationship with Address Search

The address search function is not permitted to
search for the sequence numbers in the user
macro body.

(5) Relationship with single Block Switch

A. The operational command and control com-
mand blocks do not single-block stop if the

single block switch is turned on. This switch
is enabled for the other macro program blocks.

B. However, when setting number #6004D 1 =1,
the single block switch is enabled for the opera-
tional command and control command.

C. System variable #3003 (for the control of single block

stop, see para. 2.11.5, F on page 103) and setting #6004
D 1 mentioned above operate as shown below :
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2.11.10 CONSIDERATIONS AND REMARKS FOR
USER MACROS (Cent'd)

Setting | System Vari- When Single Block
#6004 | able #3003 Switch is on

Operational command,
control command, and
general commands do
not stop

D1=20 =lor3

D1=0O =0or 2 Operational command and
control command do not
stop . General commands

stop .

DI=I =lor3 Operational command,
control command. and
general commands do

not stop.

o
—
i
—
n

0 or 2 Operational command,
control command, and
general commands stop.

(6) Relationship with operational Block’'Skip

The slash " /” character used in the right-hand
of an operational expression or in brackets

is assumed to be the operator for quotient.

It does not mean the optional skip

(7) Setting and Parameter of Program Number
Classification

A. Disabling of Program Registration, Erase, and Edit

The following setting is permitted to protect the
registered user macros and subprograms from
inadvertent destruction:

Setting
Number

#6004
D4 =1 ' The programs of program numbers
#8000 through #8999 are disabled for registra-

tion, erase, and edit.

D4 = 0 '+ Registration, erase, and edit are
enabled.

Parameter
Number

#6021
D7 =1 . The programs of program numbers
#9000 t hr ough #9999 are disabled for registra-
tion, erase, and edit

D7 =0 -.. Registration, erase, and edit are
enabl ed
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(8) Effects of Reset Operation

A. A reset operation resets all local variables
(#1 through #33) and part of common variables
( #100 through #149) to “blank. “

B. A reset operation resets the user-macro
multiple call state and the multiple DO loop state,
making the program pointer return to the pro-
gram head.

(9) Special Codes Usable in User Macro Body

A. The special codes listed bel ow may be used
in the user macro body

EIA Code ISO Code
Code Use
8]7|6]5|4[o1312]1{8|7|6}5|4{013]2|1
SP For comment O |° O 1O °
For alarm
* { |message O]} 1O O} Olo
comment
fy ol | ol o] o] lo] el | o
+ |Add OO0 | O] Ole| OO
- |[Subtract C ° Ol Ojel) ©
For comment | O oo 00| O
/ |Divide o0 o O O] [Of° OO
# |variable g:f‘g“,f;ﬁgn 0 ol 0O
¥
* Multiply 0 | [oole ol (o 10| 10
* = |Equal O || loleld | o] lololdleld fo
t [ iBracket(open)d (OO lo O/ 10| O
o B HH Tl e
$ |For comment [0 (O Cle O o
e | 0 | | loe0oolol | | o
? @ OO OO OIOO|° OO
Dol ol 1ole] (o] | 10| ©lerob
Notes:

1. For the hole pattern of EIA code of the char-
acter attached with an asterisk, the pattern
shown above is standard. However, other pat-
terns may be specified by using the following
parameters :

~

#6110 . . . [
#6111 . . . 1

#6112 ... * | Hole pattern
#6113 . . . = setting paraneter
#6114 . . . (

#6115 . . )

Read the desired hole pattern in the binary
val ue, convert it into the decimal equivalent,
and set the paranmeter. For exanple

the hole pattern shown below is set as “ 152”:



8l7]6]5]4
o] | Jolo]>

3l2]1

When the value of the paraneter is "0, " the
hole pattern listed in the above table is pro-
vi ded.

2. \Wen the codes shown bel ow are output from
the NC unit for punch-out or other purposes,
the upper code ( UC) or |ower code (LC)is out-
put immediately before.

a. Codes preceded by UC . #, 4 8 7 %=
b. Code preceded by LC. . . @

c. Codes preceded by UC only at paraneter
designation . . . (,).

2.11.11 ALARM NUMBER OF USER MACROS

Shown below are the user-macro-associated alarms
and their causes.

Code Cause

105 MACRO ERROR (CONSTANT)

The nunmber of constants is in excess of
the specified range.

106 MACRO ERROR

There are too many G67 cancel codes.

107 MACRO ERROR ( FORMAT)

A format other than expression has an
error.

108 MACRO ERROR (UNDEFIN #NO)

The value not defined as a variable num
ber is designated.

109| MACRO ERROR ( #NO NOT LEFT)

The variabl e of assignnment statement is
the one that is disabled for assignnent.

110 MACRO ERROR ( L_]_S_LI M T)

The bracket nesting level is in excess of
the upper linit (5)

111 MACRO ERROR (MOVE GB6 - MD9)

A nove command is specified in the macro
end command MB9 called by G&6.

Code Cause

112 MACRO ERROR (5)

The macro call nesting level is in excess
of the upper limit (4) .

113

114 MACRO ERROR (DO FORMAT)

DO and END are not paired.

115 MACRO ERROR ( [ ] UNMATCH)

The format of <expression> has an error.

116 MACRO ERROR (DO - END NO. )

DO m is not in the range of 1< m £ 3.

117

118 MACRO ERROR (GOTON)

GOTO n is not in the range of @<<n <9999.

2.11.12 EXERCISES OF USER MACRO
(1) Canned-cycle G82
T (Teacher) We have discussed many complicated
rules you have to understand to
write user macros. Now, let's
create some user macros as exer-
cises. Let's take G82 Spot Facing
Cycle of canned cycles for ex-
ample, because it is a simple oper-
tion.
S (Student) Where shall we start?
T: An example of usual G82 command takes the
following format:
(Pi)

G91 ; (--- Incremental Designation)

G82 X100. Y50. R-80. z-40. P3. O F250 ;

This command is divided into the following
and executed within the NC unit:
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(P, -
G911 ; O—==Q ?
@ GOO X100. Y50 ; .
o |
®@ GoO Z-80. ; -
® GOl 7-40 F250 : ’?®
@G04 p3. ; (Dwell) o |
BG00 Z-((-80) + (-40)) ; 63—\1 11
DWELL

First , these moving distances may all be
converted into variables

s: Thev,are local variables #1 through #33,
aren't they? But which type of local variable?

T: Type 1 for small number of variables. This
type allows the use of X, Y and Z and there-
fore makes the argument designation easier to
understand.

S: OK. When type 1 is used, we have the follow-
in g variables.

X100. Y50. R-80. z-40. P3. O F250 ®3)

v v v ¥ v v

#24 #25 #18 #26 ? #9

Address P of dwell time cannot be used for
argument designation, can it?

T: No. Use some other address. Then, write
the address U instead of P

P3. O ~»U3.0 (P3")
M
#21

Using these variables, rewrite the former
program (P2) .

s: OK.
(P4)

GOl ; O_gz_zl_,j?zs

D GOO x#24Y#25 ; [

#18 1|

@ Goo z#18 ; I

(3 GO1 zZ#26FH#9 ; :

|

@ Go4 pP#21 ; #26| |

5) GOO z- [ #18 + #267 ; |
DWELL TI ME

Isthis all right? #20
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T

Sorry, it isn't right.You have forgotten to
specify something in @,havn't you?

Ch, 1 should have specified “ ROUND.
(P5)

(® GOO z- [ ROUND [#18] + ROUND [#261;

Is this good?

Yes. Write as follows after the above, and
we have a complete user macro body.

® M99 ;

That's easy.

Then, using G65, create this macro call and
the user macro body in the complete formats.

Let me try it.

The macro call command is as follows:
(P6)

G91 ;

G65 P9082 X100. Y50. R-80. z-40.

U3. 0 F250. ;

The user macro bhody is as foll ows:
(P7)

09082 ;

GOO X#24 Y #25 ;

COO Z#18;

GOl Z#26 F#9 ;

G04 p#21;

GOO 2z- [ROUND [#18] + ROUND [#26]];
M99

Program number "O9082" of the user macro
is arbitrary.

That looks OK .

*hkkkkkkkk*k

I think something is wrong. With this pro-
gram, I have to specify points R and Z
every time !

That's true. With a usual canned cycle, when
points R and Z have been specified once |,
their values are retained.

Do you have any trick to overcome this in
convenience ?



T. 1 do. In such a case, common variables help. T: Yes. Then, using “IF . . . GO TO . " com-

Using common variables, write the macro to mand, change the specification of the tool
designate the position of points R and Z. u return destination.
and F may also be used for the same purpose. There is one more point to be improved.

Write the program so that the group “ 01" G

codes before execution may be retained after
the execution of this macro. Group "01" G

codes include GOO through GO3.

s: I'vegot it! Now, | divide the macro body
into two parts as follows:

(P8)
s: It looks difficult .
09000 ; What would you say to the following program?
#loo = #18 ;
. 1
#101 = #26 : T: Well done !
(P11)
#lo2 = #21 ;
#lo3 = #9 ; Macro Call Program
M99 G91 GOY;
(P9) G65 P9000 R-80. Z-40. U3. O F250;
09082 ; G65 P9082 X100. Y50. ;
GOO X#24 Y #25; G65P9082X.. .Y.
GOO Z#100 ;
GO1 Z#101 F103 ;
G04 P#102
@8;
GO 2- [ROUND [#100] + rouwo [#101]] ; E5PO0B2 X, LY. .-
M99 ;
User Macro Body (P12)
and | write macro call as follows:
09000;
(P10) #100 = #18;
Ga1 ; #101 = #26;
G65 P9000 R-80. z-40. U3. O F250. ; #l 02 = #21;
G65 P9082 x100. Y50. ; #l03 = #9;
G65P90B2 X---Y-- . - #lod =0
09082;
#lod = #lod +1
#1 = #4001, . . . GOto G3
T: Very good. #2 = #4010, ., . G98/G99
GO0 x#24 v#25;
HHEER KA A K IF[ #104 NE1]1GO TO 1;
IF[ #2 EQ99 TO 2;
s: Wait a minute! This canned cycle always re- L Q991 GO TO 2;
turns to the initial point. GOO Z#100;
N1GO1 Z#101F#103;
T: | allsoove_rfl Qcike_:d itt. bT\ ptr o%r am \Mt)UItdh be GO4 P #102;
useless if it is not able to designate the )
initial point return ( G8) and point-R return IF1#2 EQ 98] GO TO 2;
®@9) . To solve this problem use the system GOO 7-[ #101]
variable called " current value of nodal in- GOTO 3:
formation command” to know which state, (98 .
or 9, is provided, and change the specifi- N2 GOO Z{ ROUND [ #100] + ROUND [ #10111 ;
cation of the tool return destination, N3 c#1; . . . Restore G Code
MB9;

s: G98 and G99 belong to group “lO. " So, |
have to use system variable #4010. Is it
right ?
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[j_@(x, y) @
®

POINT R €) ) @

"@ )

09000 (G82 INITIAL SET)

POINT z

#100 = #18 . . . POINT R
#101 = #26 . . . POINT Z
#102 = #21 . . . u (DWELL)
#103 = #9 . . . F CUTTING
#lod = o

09082

|ICANNED CYCLES BY G82 ]

I

1
G CODE READING SET
#lod = #lo4 + 1
#1 = #4001 .....00iniinnn
#2 =#4010 ... 000

GO0 - G3
G98/G99

POSITIONNING TO
B,C2,... Cn
GO0 X #24 Y #25

Y"‘s

No
POSITIONING TO POINT C
GOO Z#100
CUTTING DWELL AT

POINT C + D
GOl Z#101F#103
G04 P#102

G98
G98/G99

POSITIONING
TO POINT A’

POSITIONING

TO POINT E
GOO Z — (#101)

GOO Z —
[ROUND (#100)

+ ROUND (#101) ]

RESTORE OF G CODE
G #1

JUMP TO THE MAIN PRO GRAM

M99
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(2) Pocket Mill

A. The cvycle for the nocket machining shown
below is created by user macros as follow:

(STOCK REMOVAL ALLOWANCE) K
Lo 1
% N S e s {\ -
* N
+y X ]

; CUT WIDTH N
4

POINT
R ==
+z e 1 mm
lQ(DE};&ﬂH'\)OF ONE (STOCK
\ REMOVAL
\ z N ] ! ALLONANCE)
[ NNENNENNTENNNNENERNNRNNINN

|
FINCSH™ Al rowssce DESl'GNATED POKET

B. Macro Call Command

G65P9061 X . --Y++s Zove Revo Ieve Jove Koo
T--. Q--+-D---F... E--

wher e,

X, Y. The absolute coordinate values of the
start point (the lower left position of
the pocket)

Z: The absolute position of the bottom of
the pocket.
R: The absolute position of rapid traverse

tool return.

I, J: X- and Y-axis lengths of the pocket (unsigned).

K: Finish allowance (left-over allowance, un-
si gned) Default value is O

T cut width rate (designated in %)
Cut width = tool radius x T/100

Q: Z-axis cut depth for each time
(unsigned)

D: Tool offset number.

F: Feedrate on XY-plane.

Feedrate at Z-axis cut.
(Tool is fed 4 times as fast as E up to the
point 1 mm to the preceding cut bottom. )

$4XE

1 mm




The stock removal allowance ( 1 mm) inside the

finish allowance is all cut by a single operation
in the final process as shown below. Then, the
tool returns to the start point, completing the

cycle.

CONVEX

& ~
START POINT \
s

TOCK REMOVAL ALLOWANCE
(1 mm WIDE)

C. User Macro Body

09061 ;

#10 = # [2000 + #T7]; . .
#11 = #6 + 1.0+ #10;
#12 = #5-2 * #11 ;
#13 = 2 * #10 X #20/100 ; . . . Cut width

#14 = FUP [#12/# 13] ; . - - X-axis cut count:-1
#27 = #24 + 411 ;. ..
#28 =425 vy,

#29 = #26 + #6:

. Tool radius

X, Y coordinates of
machining start point

.+ Z-axis coordinates of

cut bottom
#30 = #24 + #4 - #11 ;
#15 = #4003 ; . . . Read of G90/G91
G90; . . . Absolute command
GOO X#27Y#28;
GOO Z#18;
#32 = #18 ; . . . #32: Cut bottom in execution
DO1;

#32 = #32 - #17 ;

IF [#32 GT #29] GOTO 1 ;
#32 = #29 ;

N1 GO1 Z#32F#8 ;

GO0l X#30 F#9 ;

#33 =1 ;

LEFT-OVER

WHI LE [#33 LE#14) DO 2 ;
| F [#33 EQ#14] GOTO 2 ;
GO1 VY [#28 + #33 * #13] F#9 ;

o cut
GOTO 3: loop
N2 GO1 Y [#25 + #5 - #n] ;
N3 IF [#33 AND 1 EQ O] GOTO 4 ;
GOl X #27;
GOTO 5;
N4 GO1 X#30 ;
N5 #33 = #33 + 1 ;
END 2 ;
GOO Z#18;
IF [ #32LE#29] GOTO 6 ;
GOO X#27Y#28 ;
GOlz[#32 + Lo]F [4 * #8] ;
END 1 ;
N6 #11 = #11 - 1.0 ;
#27 = #27- 1.0 ;
#28 = #28 - 1.0 ;
#30 = #30 + 1.0 ;
#31 = #25 + #5 - #11 i%%lf/al

GOO X#27Y#28; cycle
GO01 z#32 F#8 ;
GO1 X#30F#9;

Y #31 ;
X#27 ;
Y #28 ;
GOO Z #18;
GOO X#24 Y#25 ; . . . Return to start point
G#15 ;... Restore of G90/G 91
M99 ;

2.12 SOLID TAP FUNCTION f

Solid tap functions can be optionally added to YASNAC
J50M.

These functions are performed by completely syn-
chronizing the spindle revolution and Z-axis feed
for tapping. They eliminate the need for a float-
ing chuck and ensure tapping operation at high
speed and high accuracy.

Conventional tapping can also be specified by the
program.
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after G93 specification.
G84/74 X_Y_Z_R_ (PO F_(sD (LD ;
T T T 7T T LT
i { |, | & ritch  Spindle repeats
R d
{ } | Soint point Dwell spee
Tap Reverse Tapping
tap position

2.12.1 CONDITIONS FOR ADDING SOLID TAP
FUNCTIONS

The following conditions are required for adding solid tap
functions to YASNAC J50M.

(1) S5-digit analog output is provided as an option for
YASNAC J50M.

(2) Yaskawa VS-626VMS3 is used for spindle drives.

(3) PG is provided to the spindle or spindle
motor and the gear ratio used for solid tap has

been fixed (best performance is ensured if the
spindle and motor are directly connected)

2.12.2 DESCRIPTION ON PROGRAMMING
2.12.2.1 G CODE TO SPECIFY SOLID TAP MODE

The following G codes are specified to classify
tapping by solid tap function or conventional

tapping.

(1) G93—Solid Tap Mode

The tap cycle (G84/G74 commands) , as mentioned
bel ow, performs the solid tap. It is fed by
conmmand for feedrate per revolution. This node
is only for solid tap.

(2) G94—sSolid Tap Mode Cancel

This cancels the solid tap mode and changes to
the conventional mode.

The following tap cycle performs conventional
tapping. It is fed by command for feedrate per
minute.

Note: G93/G94 is modal with G code of 05 group. G94
is selected at the time of power-on/resetting.

2.12 .2.2 SOLID TAP CYCLE COMMAND

The solid tap can be made by specifying as below

The format and contents other than F are the

same as conventional tap. Solid tap is specified
by pitch of Z-axis per spindle revolution
(mm/rev. , inch/rev.).

Program Unit and Programmable Range of F

Input (mm) 1=0,0001 mm/rev.

Range 0.0001 to 200.0000 mm/rev.
Input (in. ) 1=0.000001 inch/rev.
Range 0.000001 to 7.874015 inch/rev.

Programmable Range of S

1=1 rev.

Range 1 to 4500 rev.

120

Note: FX S cannot specify a program exceeding
24000.0 mm/min., 944.8 inch/rein.

2.12.2.3 OPERATION

(1) G93 Command

If G93 command is executed, the spindle stops,
the position control loop is formed to the spindle
and the solid tap mode is selected.

The solid tap mode is also selected by another
way, namely, by spindle indexing and positioning
to the home position, after spindle stop by
parameter (#6055 D1) . However, the spindle can
be indexed only at the time when feedback pulse
for one spindle revolution is 4096 pulses (#6061 *
#6449=4096) .
This mode i S reset by G94.

(2) G84/74 Command
a. G84

@

@
©

Positioning to the position specified by X and
Y.

Positioning to R point.

Spindle runs forward and is fed to Z point.
At the start of this block,. it checks that
error pulse of spindle and Z-axis enters
within specification-Error Detect ON.

)

Spindle stops; deviation pulse of spindle and

Z-axis is checked here.
@ Dwell, if there is P command.
@ Spindle runs reverse and i S fed to R point.
@ Spindle stops.
Positioning to the initial point (in case of
G98) .
_________ - XY)
© o

Linear form acceleration /decelerationis automat-
ically applied to the spindle movement (the con-
stant set by #6291) .

b. G74

The same operation as G84 except for the

following points:

@ i N G84 makes spindle reverse running, and @
in G84 makes spindle forward running in case of
G74.

(3) G94 Command

I f G94 command is executed, the solid tap mode in
G93 is cancelled. This mode selects the conven-

tional tap operation if specifying G84/G74,



2.12 .2.4 PROGRAMMING EXAMPLE (3) Be sure to cancel the canned cycle with G80

at the time of specifying G94 after completing

solid tap.
@ When G94 is specified after completing solid
) tap, F command changes to O. After
G93; --- Solid tap mode specifying @4, be sure to specify F soas to

G84X100. Y100. Z-50. R-20. F1. S3000

i i rogram,
Solid tap to position (100. , 100. ) specify the cutting feed Pog

X200. Y200. ; --- Solid tap to position (200. , 200. ) (3) Solid Tap and Its Relation to Various
X10. Y10, ; --- Solid tap to position (10. , 10. ) Operations

G80; --- Canned cycle cancel

G94; --- Solid tap mode cancel (D Dry Run

2.12.2.5 PRECAUTIONS

(1)
@

(2)

G93 becomes invalid even by executing G93
with Dry Run SW ON, and G84/G74 command
. for solid tap mode are handled as conventional
type G84/G74. But, feedrate in G84/G74 is
determined by Jog SW in feedrate per minute.
Once solid tap mode is selected by Dry Run

G93 SW ON, Dry Run SW is handled as ON in
o connection with G84/G74 tap feed, even if
The codes that can be specified to G93 block Dry Run SW is changed over before
are G93, S, F and N codes only. If the completion.
another code is specified, it causes an alarm At G93 block, Dry Run is designated if ON at
(090). the time of reading code of G93. Normally, it
Specify G code in 01 group at GO(I or GO1 is designated during execution of block at a
status to specify G93. |If it is specified by a front of Go3 block. )
mode other than above, it causes an alarm When actuating G93 with Dry Run ON for program
(090). check, keep Dry Run SW ON from the first and do not
. reset it before completion.
In G93 node (solid tap mode), S code is ! piett
regarded as S command for solid tap. @ Auxiliary Function Lock
In G93 mode, the G codes other than below G93 becomes invaiid even by executing G93
cannot be specified, or it causes an alarm with Auxiliary Function Lock SW ON and
(090). G84/G74 command for solid tap is handled as
» the one which changed only the feed to feed
Specifiable G Codes per revolution. The spindle position is not
GOO, 01, 04, 70, 71, 72, 74, 80, 84, 90, 91, controlled.

At G93 block, it is designated if auxiliary
function lock is ON or not at the time of
reading code of G93.

When checking the program by Auxiliary Function

98, 99
In case of GOl, however, although G code can
be specified, movement command cannot be

specified.

Lock SW ON, keep Dry Run SW ON from the first and
Once G93 mode is specified, the spindle does do not reset it before completion.
not run (as a result of processing machine ) )
sequence). even by canceling the mode by @ Machine Lock, Z-Axis Neglect
G94, unless MO3 and M04 are specified again. If solid tap is executed with Machine Lock or
S command is left. Sl_nce gear selectlon_ Z-Axis Neglect ON, the spindle revolves, but
signal is not output during G93 mode, specify Z-axis is actuated only for display.
S command again at the time of M03 and MO04
specification. @ Override, Spindle Override
If there is more than one gear, select the Feedrate override during solid tap is fixed
gear to be used for solid tap before specify- completely. But, rapid traverse rate override
ing G93 and, then, execute G93. is valid.

Validation /invalidation of spindle override
G84/G74 and G94 for Solid Tap input during solid tap mode is selectable by

parameter #6007 D2 as in tapping of

Precautions for conventional tap program are all conventional type.

applicable to the precautions on specifying R and Z
point commands, G98/G99, G90/G91 and number of (5) Feed Hold

repeats L. Feed hold during cutting is invalid with

Output voltage of spindle forward run and G84/G74 for solid tap.

reverse run by G84/G74 takes a different (® Mode Change

sign depending on the parameter. . . L . .

At #6006 D6=0, ''*!! is output by forward run Mode change during cutting is invalid with
and at Dé6=1,"-" is output by forward run. G84/G74 for solid tap.

The spindle is automatically reversed at the
controller side without using SINV input.
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2.12.2.5 PRECAUTIONS (Cent’'d)

@ Program Restart

G93 cannot be executed for program restart
to the block during solid tap mode. G93 has
to be modified by MDI and be executed.

2.12.3 SOLID TAP RELATED FUNCTION

The following functions are added or nodified by
the optional addition of solid tap function.

(1) Servo Positioning Error Display

In the solid tap mode, servo positioning error of
the spindle is displayed at X-axis and the number
of synchronous error pulses of the spindle and
Z-axis is displayed at Y-axis, respectively, of
servo positioning error display screen. (Z-axis
displays servo positioning error of Z-axis. )
However, pulse display at Y-axis is not precise in
continuous mode (single block OFF)

If parameter #6065 D1 is 1, peak value of
synchronous error pulses can be displayed at
X- and Z-axis.

(X-axis : Plus peak value,

z-axis : Minus peak value)

(2) Error Detect in Solid Tap

Rapid traverse command in solid tap (X, Y
positioning, Z-axis positioning) can be made to
Error Detect OFF mode by setting parameter #6065
DO to 1.

Cycle time can be shortened by turning this
parameter ON. Be careful of the program, since
it proceeds to Z-axis block just after completing
pulse distribution for positioning X and Y.

(3) Alarm Code
The following alarm codes are added.

(D Alarm 090 (PROG ERROR (G93))
(Contents) There is a command other than

@3, S, Fand Nin &3 block.
G code at 01 group is other
than 00 or 01 when @3 is
specified.,
G code that should not be
specified was specified in (3
mode.
Pitch F of solid tap is beyond
the allowable range
(200 mm/rev.).

(2 Alarm 091 (TAP ERROR)

When solid tap is executed,
position control loop is not
formed to the spindle.
. SLPC turned OFF before com-
pleting index at the time of
indexing with G93.

(Contents)

® Higher return speed function upon solid tap

The return solid tap cutting feedrate (cutting
from Z point - R point) can be controlled at
n times (O. 1 £n < 25. 5) the forward speed
(cutting from R point - Z point) , by setting
parameter #6470.
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Note that the commanded S X magnification
of the spindle speed is clamped at the maximum
solid tap speed of #6471.

When #6470 = O, it is regarded as n = 1.

#6470 Specification range O to 255

Unit 1 = 0.1 times

When O is specified, the magnification is 1
time.

2.12.4 SOLID TAP I/O AND ITS RELATION WITH
SPINDLE CONTROL I/O

(1) 1/0 Used for Solid Tap
a. OUT sSignal

@ G93M Output (#12070): G93 Solid Tap Mode
Output Signal
The signal is output when G93 is specified.
The machine side receives this signal, turns
ON the spindle forward signal and returns
SLPC ( spindle loop command input signal)
after confirming the spindle zero speed.

Notes :

1. Cancel the soft start function at the same time SLPC
turns on, if the spindle is equipped with soft start
circuit (so that NC unit can control accelera-
tion/deceleration).

2. Turn off the spindle reverse input {SINV), gear
shifting input (GRO) and spindle orientation input
(SORJ).

@ SLPS Output (#12071): Spindle Loop Status

Output Signal

The signal is output at the time when NC uni

forms position control loop to the spindle for

solid tap. G93 block ends at the time this
signal is output.

b. IN Signal

SLPC Input (#13133): Spindle Loop Command
Input Signal

The signal is to form the spindle position

control signal to the NC unit.

The NC unit returns SLPS by forming the
position control loop to the spindle after

ensuring the spindle stop (following the

number of revolutions at #6473) when this

input turns ON.

c. Time Chart
Solid tap mode

[}
NC program 1 (B8 wiodk | | 694 block |
i
GoM i i
—
g Spindle i '
¥ forward nn |
I’ P—
é SLPC i !
- 3 _
2w internal Spindle
processing }jndex—!
ing
™
sLps i I
—d _




Additional Explanation

1. G93M turns on when G93 block is executed with
Dry Run OFF and Auxiliary Function Lock OFF.

2, G93M turns off when G94 block is executed or
reset.

3. G93 block completes as SLPS turns on and job
proceeds to next block.

4. G94 block completes as SLPS turns off and job
proceeds to next block.

(2) Solid Tap and Its Relation with Spindle 1/0

During solid tap mode, previous output of gear
select output and SF output ‘is held. Gear select
input, gear shifting input and spindle orientation
input are disregarded.

If there is more than one gear, specify and execute G93
after selecting the gear to be used for solid tap.

(3) Connection to Spindle Pulse Generator

In the solid tap, the spindle revolution is
controlled by using the spindle pulse generator
(hereinafter called “spindle PG” ). Consequently,
both revolving direction of spindle motor and
feedback signal direction from spindle PG have to
be synchronized.

For this purpose, if the spindle PG is not mounted to the
motor and revolving direction of spindle motor and
spindle PG are different, change the connection to phases
A and B as shown in the Connecting Manual.

If both revolving directions are the same, connect them
as shown in the Connecting Manual.

2.12.5 SOLID TAP RELATED PARAMETER

"*" mark below shows the need for power on/off after
setting parameter.

*(1) Spindle Override in G84

#6007 D2 O: Valid
1: Invalid (completely fixed)

Note :

Override is valid at the time of reading
G84/G74 and it cannot be changed over
during tapping.

*(2) Operation at G93

#6055 D1 O: Spindle not indexing
1. Spindle indexing
(3) GOO Error Detect in Solid Tap

#6065 DO O: Error Detect on
1:  Error Detect off

*(4) Display of Simultaneous Error Peak
in Solid Tap

#6065 D10: Not display the peak of simul-

taneous error for spindle and

Z-axis

1: Display the peak of simul-
taneous error for spindle and
Z-axis

During solid tap, plus (+) peak’ of simul-
taneous error is displayed to X-axis error
pulse display area and minus (-) peak of
simultaneous error is displayed to Z-axis
error pulse display area.

*(5) Spindle PG Mounting Position

#6065 D7 O: Spindle side
1: Motor side

Note: This parameter is used when a gear
ratio exists between the spindle and motor.
If the ratio is 1:1, set O even if it is at the
motor side.

*(6) Gear Ratio between Spindle and Spindle Motor
when Using Solid Tap

#6198 Range 0 to 127
Number of teeth at spindle side :
n, unit : 1
#6199 Range 0 to 127
Number of teeth at motor side :
m, unit : 1

Notes:

1. It can be set with #6169 or #6197 at the time of using
intermediate gear. Set O to #6196 and #6197 for the
machine not using an intermediate gear (Fig. 1 shows
setting sample).

#6196 Range : O to 127
Number of teeth at spindle side
#6197 Range 0 to 127

Number of intermediate gear teeth at
spindle side

#6198 Range : O to 127
Number of intermediate gear teeth at
motor side

#6199 Range : O to 127
Number of teeth at motor side

2. It sets the gear tooth ratio if there is a gear
between the spindle and motor. If spindle:
motor=n: m, set the value of n and m to #6198
and #6199. If it is 1:1, set O both to #6198
and #6199 (it can be as 1, 1) .

Internediate

Spindle gear Mot or
#6196 #6197 6198 #6199
| (41) l |<79) (79) J l(36)>

IR I

(34) | (34)

Higl ear
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2.12.5 SOLID TAP RELATED PARAMETER (Cent'd)

Spi ndl e I nternedi at e Nbt oF
gear
#6198 6199
(719) (79) IT(J& |
#6196 #6197 l [
k(se) l (34) <34>| :
Low gear

* (7 ) Spindle Feedback Pulse Multiplication

#6061
Multiplica-
D3 D2 D1 Do tion
0 0 0 1 X1
0 0 1 0 X2
0 1 0 0 x4
1 0 0 0 X8
Standard setting: X4

*(8

9)

) Number Oof Feedback Pulses per Revolution of
Spindle PG
#6449 Range 1 to 32767

Pulse /rev.
Standard setting:

Unit:
1024

Set the value before applying multiplication
for this parameter.

Spindle Speed to Command 10 V at Solid Tap
Using Gear

#6472 Range : 1 to 32767
Unit 1 = 1 rein-I

Standard setting 6000

( 10) Maximum Spindle Speed at Solid Tap

Range : 1 to 32767
Unit 1 = 1 rein-I
Standard setting 4500

Set up carefully to maximum spindle motor
speed at solid tap.

#6471

( 11) Spindle Command Unit Position Loop Gain

(12)
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#6411 Range : 1 to 32767
Unit 1 = 0.01 s-!

Standard setting 2500

Spindle Acceleration /Deceleration Constant

#6291 Range 1 to 32767

Unit 1 = 1 ms

Standard setting: 2000

(13)

(14)

(15)

(16)

(17)

(18)

It sets the acceleration time from the stop status
to number revolutions specified by #6471.
It is determined by motor torque and load. Refer
to Adjustment Procedure for Solid Tap Function
for YASNAC J50M (DE8408877) for setting.

Magnification of Spindle Position Error Area

Range 1 to 200
Unit 1=1%
Standard setting:

#6155
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It sets the area to detect excessive error of
the spindle at solid tap mode by the rate of
load to maximum spindle speed (#6471) at the
time of solid tap. When the load correspond-
ing to 1.2, times maximum spindle speed is
applied at #6155=120, it causes alarm 346
SERVO ERROR(S)

Spindle Error Detect ON Area
Area : O to 255
Unit 1 = 1 pulse
Standard setting

#6161

50

It specifies the error detect area at R point
and error detect area at hole bottom ( Z
point ) at the start of solid tapping.

Z-axis Pull-in Area
Area : 0 to 65535
Unit 1 = 1 pulse
Standard setting

#6476

1000

It specifies pull-in area of air cut area near
R point after solid tapping. After complet-
ing distribution, when residual movement of
Z-axis enters into this area, it cancels si-
multaneous feed of the spindle and Z-axis
and pulls Z-axis into R point.

Fine Adjustment of Spindle/ Z-axis Simulta-
neous Compensation Parameter (K1)

#6468 Range -32768 to 32767
Standard setting : O

This is the parameter for compensating for the
simultaneous operation of the spindle and Z-axis at
the steady-state cutting feed. Refer to Adjustment
Procedure for Solid Tap Function for YASNAC J50M
(DE8408877) for adjustment.

Compensation

Spindle/Z-axis Simultaneous

Parameter (K2)

#6469 Range 0 to 32767

Standard setting 2000

This is the parameter for compensating for the
simultaneous operation of the spindle and Z-axis at
the time of acceleration/deceleration feed.

Refer to Adjustment Procedure for Solid Tap
Function for YASNAC J50M (DE8408877) for
adjustment.

Revolving Speed Command for Spindle
Indexing
#6462 Range : 1 to 32767

Unit 1 = 500 pulses/s
Standard setting 20



However, #6472, maximum spindle speed at
the gear using solid tap, is the upper limit
(to be clamped).

(19) Creep Speed Command for Spindle Indexing

#6463 Range : 1 to 32767

Unit 1 = 500 pulses/s

Standard setting : 10
However, #6472, maximum spindle speed at
the gear using solid tap, is upper limit (to
be clamped).

(20) spindle Stop Confirmation Timer for
Spindle Indexing

Range : O to 255

Unit1=8 ms
Standard setting : 1

#6464

(21) Original Position for Spindle Indexing
#6465 Range : 0to 4095
Unit 1 =1 pulse
Standard setting : 0

(22) Revolving Speed to Confirm Spindle Stop

Range : 0 to 30
Unit 1 = 1 rein-|
Standard setting : 30

#6473

It sets the revolving speed to confirm
spindle stop at the time of forming position
loop of spindle with G93. Position loop of
spindle is formed after G93 is specified and
the spindle speed decreases to avalue lower
than this parameter. Set the value lower
than the parameter to confirm zero speed at
the spindle drive side.

(23) Return speed in solid tap
#6470 Range O to 255
Unit 1 = O. 1 times

When O is specified, the magnification is 1
time.

Items (18) to (23) cover the parameter about spindle
indexing at the time of specifying G93.

SLPC input T

#6465
I I

[ —

#6462 “——
o L—J #6463 L

hnm—|
Spi ndl e speed |
command

| | — C phase
#6464 -

Spi ndl e i ndexi ng and paranet er

Note :

In case of setting original position O, it stops on C phase
after one revolution at creep speed after detecting C
phase.

2.13 AUTOMATIC CORNER OVERRIDE

The load at the corner increases when machining
the inner surface.

In conventional machines, the cutting speed
was reduced by the override switch, or the speed
was commanded by dividing the corner rounding
block in several blocks.

Corner override is a function where the
override automatically changes in a single-block
command.

(1) Command format

(a) Non-modal G code G106 is used.

G106G01 X... Y... l... (or J...)
F....
G106 : Non-modal G code
| : Cutting margin (X-axis direction)
J : Cutting margin (Y-axis direction)
CUTTING MARG N
%
Z
7
Z
Z
N Z
1 [ [\ Z
Z
%

Fig. 2.80

(b) Override command

#6216 : Fl: 1st step F feedrate override %
(1 to 100)

#6217 : F2: 2nd step F feedrate override %
(1 to 100)

When the cutting margin is larger than the tool
radius, #6216 is always calculated as 100%.
(Refer to the Note. )

(2) Operation

This function automatically calculates the position in
the corner where the load on the tool starts to
change, from the tool radius and cutting margin.
The position where the load is applied differs
according to the size of the tool radius and cutting
margin. This is why the following be considered.

(a) When the cutting margin is larger than the tool
radius

(b) When the tool radius is larger than or equal to
the cutting margin

(c) When the tool radius is larger than the cutting
margin
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2.13 AUTOMATIC CORNER OVERRIDE (Cent'd)

CUTTI NG MARGIN

Z
7
///—\\\ - Z
Z
T 17 L\Z
J )/
& T
! =
0 A CD
« PONT A AND POINT B
ARE THE SAME

Fig. 2.81

_U’\

e

command * override)

A » C is the variable speed zone.
C+ D is the clamped speed zone (n% the
commanded speed) .

(iii ) Speed variation curve

F (SPEED)

F1
t

F2 \
L
A (B) C D (MOVE
DISTANCE )
Fig. 2.82

Fo = (Commanded feedrate) * (override %)

Fi1=Fo
F2 = Fo * (#6217) . . . (given as n% of Fo)
Note : The operator is not required to compare the sizes

of the tool radius and the cutting margin. In this case,
the override of Ft is regarded as 100%, regardless of the
setting in #6216.
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i) The tool moves in sequence of O » AB) » C »

ii) The speed between O » A is as commanded (F

(iv)

Speed change positions
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Fig. 2.83

N

(b) When the tool radius is larger than or equal to
the cutting margin

CUTTING MARGIN
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(i) The tool moves in sequence of O A+ B + C

) -

ommand * override)

A » C is the variable speed zone.

(iii) Speed variation curve

F ( SPEED)

*
'

(O
(i) The speed between O + A is as commanded (F
c

L

A @  c(MVE D STANCE)

Fig. 2.85
Fo = (Commanded feedrate) * (Override %)
F1=Fo * (#6216) . . . (given as n% of Fo)
F2 = Fo * (#6217) . . . (given as n% of Fo)

(iv) Speed change positions

N

i

L

~

N

/. // I

|

N

Q\\\\\\\\\\\\\\\\\\\\N

\

\\\\\\\\\\\\\\\\\\\\\\\*

~—/,

Y /

Fig. 2.86

PONT A

POINT B

POINT C (D)

(3) Notes

(a) Corner override can be calculated to a single
position. If corner override is commanded in a
2-axis simultaneous command, the override
automatically changes to the | or J direction at the
commanded position.

(b) Command the G codes of group 01 when the
G106 command is given. If not, alarm (029: G106)
occurs.

(c) Commanding | and J simultaneously by the G106
command causes an alarm (039: G106 X, Y, I, J).

(d) When the tool radius is larger than the cutting
margin, and a mistake in setting is made to be Fo < F1
< F2, the speed is clamped at the value immediately

before (F1 against F2). For example, if F1 is set at 80%

and F2 at 90% by mistake, calculation is made with F2 as
80%. There will thus be no automatic corner override

between A and B, and the speed is clamped at F1.

F ( SPEED)

=k

-—— L

(MOVE DISTANCGE )

Fig. 2.87

(e) Set #6216, #6217 between 1 and 100. (Do not
set “O.”)

(f) Commanding G106 in a canned cycle causes
alarm (029: G106) .

(g) Alarm (039: G106X, Y, I, J) occurs when no
I or J command is found against the move axis in
the G 106 block.

(h) No override is performed by the G106 command,
if the tool radius is 1 / 2 or less the cutting margin.

(i) Thiscommandis valid during the radius compensation.

2.14 HIGH-SPEED CONTOURING FUNCTION*
2.14.1 OVERVIEW

Form compensation function

Generally, when contour cutting is commanded, the
orbit shifts (sagging or shrinking arc radius at the
corner) because of the time delay of the exponential
function accel | decel, or by the influence of the
servo follow-up delay.

So the linear interpolation with linear acceler-
ation ( G 198) and linear interpolation with linear
deceleration (G 199) are developed and added to the
preparatory y functions. This limits the acceleration
in case the speed variation is too radical since it
may shock the machine.
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2.14.1 OVERVIEW (Cent'd)

G198 is also the start and G199 the end of
form compensation.

Circular projection compensation

is the projection remaining in
at the point where the quadrant is

Another problem
circular cutting,
switched.

This projection can be made smaller by using
the circular projection compensation function.

The above two functions are called high-speed
contouring functions.

Note :

When using form compensation, set "0" in all the
exponential accel/ decel parameters (#6418 to #6420) .
Otherwise, correct movement cannot be guaranteed.

2.14.2 FORM COMPENSATION FUNCTION

Programming

The form compensation mode turns on by com-
manding G198 in the GOl mode. This mode
compensates for the delay of the servo system,
performs interpolation. This mode turns off by
commanding G 199 in the single-block, feed hold or
G01 modes.

and

(@) Command format

(i) GO1 G198 X... Y... Z... ;
(Start form compensation mode)

Command G198 under the GO1 mode after position-

ing, to turn on the form compensation mode, I1hen
perform linear acceleration to the currently
commanded cutting speed in the block. The move

command must be large enough for acceleration.

(ii) GO1 G199 X... Y,.. Z... ;

ORBI T SPEED VAR ATI ON

y H .
vl 2
X . t

(i) When commanding a form with angle, divide
each line before and after the angle in two, and
command accel/decel before and after the angle.

EXAMPLE (SQUARE CUT WITH FORM COMP,) ;

<GO1 G91 F6000 ;
N 1 X25. G198 ;
N 2 X25. G199 ;
N 3 Y25. G198 ;
N 4 Y25. G199 ;
N 5 X-25. G198 ;
N 6 X-25. G199 ;
N 7 Y-25. G198 ;
N 8 Y-25. G199 ;
M30 ;

ORBIT SPEED VARI ATI ON

Ns Nsg

y N Ny Ve 1" L..J: : '
N " T |

f : A—— III\I; N e VR

| AN wal

—

(End form compensation mode) (2) Notes

Command G 199 under the GO 1 mode in the form
compensation mode, to perform linear deceleration
and position at the commanded point. The form
compensation mode turns off after positioning.
The move command must be large enough for
deceleration.

(b)

(i) How to command linear accel / decel in a block
with discontinuous command speed

Program example

EXAMPLE (CirCuLarR CUT witTH FORM CowmpP,) ;

GO1 G91 F10000 ;
N1Y25. G198 ;
N 2 G02 125;

N 3 GO1 Y25. G199 ;
M30 ;
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(a) The movement has no delay against the inter-
polation command, under the form compensation
mode. Thus, if disconnected speed is commanded,
it can shock the machine, or cause servo error.

(b) Giving commands other than the interpolation
command under the form compensation mode can
shock the machine, or cause servo error.

(c) Performing single-block or feed hold under the
form compensation mode causes the form compen-
sation mode to turn off. The form compensation
mode will not turn on until G198 is commanded
under modes other than the single-block mode.

(d) The override cannot be changed while executing
the block commanded with G 199.

(e) When interpolating a line shorter than the
accel / decel distance, divide the line into two equal
parts, and command G198 and G199. Smooth
accel / decel cannot be gained unless this division is
precise.



(f) G198/G199 are non-modal group G codes. Do
not use two or more G codes of the same group in
an single block.

(3) How to set the acceleration for linear accel/
decel

Set the maximum acceleration of a single axis in the

parameter.

Setting: "1" = 1/64 (m/s?) = 60/64 [ {(m/min) /s]

How to accelerate to F1000O within
0.1 s

10/0.1 = 100 [(m/min)/s]
100/(60/64) = 106.7

Setting example

Set 107 as the maximum acceleration parameter.

4

How to set the form compensation parameter

Set the servo follow-up coefficient Kx, Ky K4
under the form compensation mode, by the
parameter. The larger this coefficient, the better

the servo follow-up characteristics, and the better
the form precision. But, too large a setting can
cause overshoot. The following value can be
considered as guidance upon setting.

Exponential accel/decel time constant: Te (ins)
Servo follow-up coefficient: kx

kx . 1 — -1 * 8192

[1- exp (-=2)
Set the above value to gain orbit precision equiv-
alent to the precision when zero is set as the
exponential accel/decel time constant. However,
servo delay and machine system delay cannot
completely be disregarded by this value, and the
kx must be adjusted while measuring the form
precision by using orbit measuring devices if the
form precision is still to be improved.

the

(5) Parameters related to the form compensation
function

"

2
#6488 (1 to 32767) -

S

Single-axis maximum
acceleration
Servo follow-up
coefficient kx
Servo follow-up
coefficient ky ‘(Y-axis)
Servo follow-up
coefficient kz ( Z-axis)
Servo follow-up
coefficient k4 (4th axis)

(X-axis)

- #6692 (O to 65535)

- #6693 (O to 65535)

2.14.3 CIRCULAR PROJECTION COMPENSATION

(1) Overview

When a circle is cut by the machining center, a
convex projection can be left at the switch point of
the quadrants.

This projection occurs because the lost motion
affects the machine to disturb immediate movement
when the move direction changed.

- #6690 (O to 65535)] 2.6 40 %

- #6691 (O to 65535), 7.4 27 (symbo)

increased to
However,
not allow

The servo speed loop gain can be
prevent the projection to some degree.
increasing vibration and other causes will
the speed loop gain to be increased.

This function is to automatically output the
speed impulse preset as the parameter, when the
move direction of the machine changes, so that the
projection can be “hammered down. ”

(2) Parameters related to the circular projection
compensation function
(a) Circular projection compensation ON/OFF

The following parameters must be set for each axis.

x-axis : #6056 D7 D6 [.(J

Y-axis : #6057 D7 D6 .7

z-axis : #6058 D7 D6

o 0: Circular projection compensation off
1 0: Circular projection compensation on

Always turn the NC power off and then on when
change is made in this parameter.

(b)

Offset amount and timing

Hi
He
P
| To Tl T2
|
P : Start point of the circular projection

compensation
(Actually when the sign of the command is
reversed. )

H1l: Height of the 1st offset amount
H2 : Height of the 2nd offset amount
TO : Wait time from the start point to the first
offset
Width of the 1st offset
Width of the 2nd offset
(Param No. ) ( Description) (Setting range) (Unit)
HX #6071 (X-axis lst height) 0 to 255 1= 500 {pps]
HY #6078 (Y-axis 1st height) 0 te 255 1 =500 [ppsl
HiZ #6079 (Z-axis 1st height) 010255 1 =500 [pp. ]
HyX #6080 (X-axis 2nd height) O to 255 1 =500 [pps]
H2Y #6081 (Y-axis 2nd height) O to 255 1= 500 [ppsl
H,Z #6082 (Z-axis 2nd height) Oto 255 1 =500 [pps]
ToX #6083 ()\f];?)éifjm?)mp‘ start O10 255 1=21[ms)
ToY #6084 (wi;f’?;n:?m?' start 0to 255 1= 2 [ms)
TZ #6085 (vﬁﬁxifmce[;mp' start 0 to 255 1=2 [ms)
T1X #6086 (X-axis 1st width) 0 to 255 1=2 {ms]
TiY #6087 (Y-ax,. lst width) 0 to 255 1=2[m.]
TiZ #6088 (?-axis 1st width) 0 to 255 1=2z[m,]
T2X #6089 (X-axis 2Nd width) 0to 255 1=2[m,]
T2y #6090 (Y-~axis 2nd width) O ta 255 1=2[m.]
T22 #6091 (Z-axis 2nd width) 0 to 255 1=2[m.]

Notes:
Any change made in parameters #6056 to #6058 becomes effective only after tuming
the power off and then on again. D6 of #6056 to #6058 must always be set o.
2. Any change made in parameters #6077 1o #609 1 becomes effective-by NC RE.SET.



2.14.3 CIRCULAR PROJECTION COMPENSATION (Cent'd)

(3) Adjustment

The following are standard setting and adjustment
procedur es.

Hi
START POINT P
_¢ <2
|

To T Tz

EXAMPLE

G92 XO YO zO
G91 GO0l F3000
G0l G198 Y25.
GO03
GO1 G199 Y25.

GOO Y-50.
M30

1-25.

(a) Adjustment procedure

(i) The start point P
the sign of the (segment)

is fixed at the position where
changes.

(i) The delay time T , is calculated as follows.
To = 1/kp x 0.7 [s]

(Half of the above value is set in the

parameter, as 1 = 2 ms. )

(iif) Increase the height H ; from the temporary
setting Hi = 20 by 5 (Ty = 10 when H,= O, T,=
O) , and observe the effect.

(iv) Feed H 1 while checking the effect by actual
cutting, orbit analyzer, plan, DBB, etc.
(b) Notes

(i) Set the soft hammer parameter after setting the
form compensation parameter.

(i) If normal adjustment
try adjustment by changing To ,

is not effective enough,
H 2 and T,.

3. PART PROGRAM TAPE CODING

3.1 TAPE CODE

3.1.1 TAPE CODE

With this control, both the EIA and the 1SO codes

can be used.
EIA code:
ISO code:
Table 3.1 shows the EIA and 1SO pnched tape formats.

EIA RS-244-A
1S0 84

Before starting to program any machining oper-
ation, a decision must be made as to the code to
be used.
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3.1.2 EIAISO AUTO-SELECT

Before starting to use part program tapes, the
control nust be switched to the same code as the
tapes, inaccordance with the procedure for wit-
ing-setting under 4.3.6, “ DI SPLAY AND VRI TI NG
OF SETTI NG DATA .*

Despite the content of #6001p7, the control

is automatically adapted to the code used for the
part program tape. The control recognizes the
code used when it reads the first EOB code in the
label skip mode, and all the subsequent data can
be read automatically in that code.

For punching tapes, the code nust be selected by
the setting of #6000p7:

is set with #6000D7 .0. EIA code
1S0 code

When “O”
When “I” is set with #6000p7 . . .



Table 3.1 Tape Code
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3.2 PROGRAMMING

3.2.1 PROCESS SHEET

Prograns are first drafted on process sheets.

Process sheets should be easy to read and to
make corrections, and should be designed and
prepared by the user in conformty with the

specifications of the NC.

G
T
I
I
I
!
t
'
1
|
!

—_— 1 J/"—*\r\/

PROGRAM NO.
1 J K
R Q L F
« | Tiep|simM
T T
i i
i )
t I
I I
I r
l t
! i
| i
——

Fig. 3.1 Example of Process Sheet

3.2.2 GENERAL PART PROGRAM FORM

Patprograns are generally witten on tapes in
the following formats.

(e1A code)

< LABEL| ER CR [0 _PROGRAM No.| - part program — M30 CR ER g

‘I )
|
(1Iso code) | | :

}

< |LABEL! 2 LF/NL !O PROGRAM No. —— part program — M30 LF/NL % g

|

|
1
| |
\
1
i

!

\
i_goB code , orend of block" code L___ or M02

1 EOR code, or “rewind st op” code

Fig.

To facilitate classification and handling of tapes, any
identifying labels can be written at the leading end of all
part program tapes. Since all data appearing before the
first EOB code are skfpped by the NC reading these tapes
using the label skip function, even addresses and
function codes not specified can be written here, and also
out-of-parity codes can be written.
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3.2

The EOR (rewind stop) code following the label
is the stopping point of rewinding motion which
is initiated by a rewind command.

When programs on a part program tape is trans-
ferred into the memory, the data between the
first EOB code, following label skip, and the
next EOR code is transferred.

Therefore , the EOR code at the end should not
be omitted.



3.2.3 CAUTIONS IN PROGRAMMING

One block ends with an EOB code.

The EOB code is CR in EIA, and LF/NL in 1SO.
However, in the example programs in this man-
ual, “;” is used to represent EOB codes to
make recognition easy.

One part program ends with a block containing
MO02 (end of program) or M30 (end of tape)

When an M02 or M30 code is read , the NC re-
sets itself or rewind the tape (or the memory) ,
depending on the design of the machine
control. For this, refer to the manual prepared
by the machine tool builder.

Do not use any characters other than the ad-
dress characters and the function code char-
acters specified in 2. 1.2 ADDRESS AND FUNC-
TION CHARACTERS

The maximum number of characters that can be
written in a block is 128, the parameter can also
be switched to allow setting of a maximum of 256
characters, but not counting disregard
characters such as BS, Tab, SP, UC, LC and
Del.

NOO58 GO3 X.. . Z. . . ++M... Feur ; S

1- 128 characters max. /block

Maxi mum nurmber of effective characters
that can be witten in a block

Fig. 3.3

3.3 PART PROGRAM TAPE PUNCHING

3.3.1 PAPER TAPE SELECT

For part program tapes , eight-channel paper tapes
for computers conforming to JIS C6243 (width:
25.4 *0.08 mm, thickness: 0.108 mm) are used.

The col or shoul d be black or gray.
Tapes with high transparency tend to cause read-
ing errors , and should not be used.

3.3.2 NC TAPE PUNCH

Part programs witten on process sheets are
punched in Eiaor 1S0 codes in paper tape with
a tape puncher

A part program tape should be provided with a
proper length of feed holes at the |eading

and the trailing ends. For a tape reader using
6" reels, the feed hole length should be at |east
70 cm, and for a tape reader using 8" reels , it
shoul d be at least 1 m,

3.3.3 NC TAPE CHECK

Punched part program tapes can be checked by
an NC with the following functions.

Machine lock

M function lock

Dry run

Single block operation

3.4 PART PROGRAM TAPE HANDLING

3.4.1 SPLICING NC TAPE

TO join part program t apes, the two ends shoul d
be placed end to end without overlapping and
without a space, and a proper length of splice
tape should be pasted on one side. (approx.

O. 08 mm in thickness) Tape splices are available
in the fully perforated type and in the type with
which only the feed holes are punched, but the
former is more convenient. After splicing, the
tape should be checked for correct alignment of
the feed holes before use. Do not use rigid in-
dustrial adhesive, and do not make the joint too
thick, as these conditions are conductive to jam-
ming troubles.

0866668888843
000000 00§§0§§0§§§0 000
°°°°°°a§o'o OOEUOO%U -0
BB8838666568 e
APTRON . %'ZHECE 8- CHANNEL
30 mm | FOLLY PERFORATED
¢ ) S| LVER
NC TAPE
Fi g. 3.4 Splicing Part Program Tape

3.4.2 KEEPING NC TAPE

Part program tapes should be stored in a clean
area, free of contaminants and humidity. Do not
handle part program tapes wearing gloves con-
taminated with oil or cutting fluid.

Generally, properly maintained part program
tapes can last at least 300 cycles, with one cycle
consisting of one reading and one rewinding pass.
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4. NC OPERATOR’S PANEL WITH 9“ CRT CHARACTER DISPLAY

4.1 PUSHBUTTONS, LAMPS AND KEYS

Fig. 4.1 shows an overall view of NC operator’'s
panel with 9“ CRT display. The names and func-
tions of operator devices are as follows.

= £

° ( 1% (mm renen MEM DATA )

%

9"CRT ADDRESS DATA
A ZEECDE 78S
| & FGIHIIK @E/6)
LMNOFERQ UEE
RETN0VW S0
. | B XYZE  EEE)

.
- g Y

Fig. 4.1 Standard NC Operator's Panel wtth 9“ CRT Character Display
(Keyboard on Right Side of CRT)

4.1.1 POWER ON/OFF PUSHBUTTONS b

PONER ON pushbutton ® !

To turn on the power for the control: Depress
the pushbutton once to turn on the control
power and depress it again to turn on the servo
power. Push this button to recover the servo
power after an emergency stop.

. POWER OFF pushbutton
To turn off the power for the control: Depress @

POWER OFF pushbutton to turn off both the
servo and control powers.

©

et

Fig. 4.2
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4.1.2 CRT CHARACTER DISPLAY (Parameter) key:

According to each operation , this display indi- Select this key for display or writing-in of
cates the al pha-numerical data in a regular size parameters.

( Ixl)and, triple-size ( 3x3) of the regular size.
Braun tube size: 9 inches (Setting) key:
Select this key for display Or writing-in of

Maxi mum nunber of characters: setting  data
32 characters x 16 lines - g )
512 characters (at regular size) (Command) key:

Select this key for display or writing-in (MDI)
of the command data for automatic operation.

PROG (program) key’

Indicating characters:

N umerals - D through D , G , D

Alphabetic characters - D through D

Special code - D (EOB), D (slash) , et c. Select this key for display or writing-in of a
part program.
A 1 1 .
® m ® _(P03|t|0n) key
5 CTARICTERS Sel.etc.t this key for display of various current
T[S 5 P of o] ofo]N[ofo] o]0 positions.

[OFS]_( Ofset) key:

Sel ect this key for display or writing-in of
tool offset values.

1665

4.1.4 ADDRESS KEYS

Lol L These kevs are to designate an address charac-

{=tt 5( ¢ et 9C H———a~] B . i . A
cn ter when ‘witing in various data.

X _, .

ADDRESS DATA

Fig. 4.3 Braun Tube

4.1.3 FUNCTION KEYS

The key sel ect s one of eight functions for the
operation of the display and MDI. Pushing a
key makes it effective and light up.

B BO=

-
f e e e vem oxva Fig. 45
' = o= = o eoir Note: Special characters
mm (Slash) key: For an optional block skip
R d.
M ADDRESS DATA comman
"—‘”—H—] [EoBl(E0B) key: For the block end command.
—1 [/ WallallclollE On the CRT display, ". "is displayed instead of
, "EOB "
Fig. 4.4
. 4.1.5 DATA KEYS
(Aarm) key: Bese keys consi st of 15 keys IJj] total, such as
. . t hrough [0, [&] (mi nus) [CAN] [SHIFT
Select thls_ key for display of glarm and status codeg. [WE| and can be used for writi ng- in of such
The function becomes effective when the power is aII numeral values as tool offset value setting
turned on. data, parameter data, and so on, in addition to

comand val ue .
. [DGN] (Diagnosis) key:

Select this key for display of input /output
signal status.
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4.1.5 DATA KEYS (Cent'd)

ey |

DATA

e BEE
18 BEE
e BEE
Jw BE@0

=)

Fig. 4.6

Not e:

D to |:| key

[=](minus) key
D (decimal point) key: For input of decimal point

(cancel | ation) key:

For cancellation of the numeric value or address
data erroneously keyed.

(wite) key:

For storing address data by address keys and
data keys into buffer storage.

Shlfth
Depressing S IFT key after depressing [0] to

For input of numerical data

@, & or Dkey makes the display turn into
Oto O, ), Owhich are witten on the

upper left corner of the keys. These special
characters are used in user macro.

4.1.6 NEXT KEY

The NEXT key is used for special purpose and
expanding function i n display or witing data.

. Witing of optional in EDIT node.

For other special purpose and expanding func

tion.
NS
®
—
j ( =)

) [k

Fig. 4.7
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4.1.7 PAGE KEYS

The PAGE key is used to display the next page
or the previous page when CRT display is re-
garded as page.

For exanple, when a group of tool offset values
are displayed by OFS key, this key is pushed to
display the next group of tool offset values,
which just |ooks like opening the pages of a book.

- Depressing I I*I key displays the next page.

Depr essi ng PAGE key displays the previous
Depressingpace |

Keepi ng the PAGE key depressed makes the
page step automatically forward or backward.

4.1.8 CURSOR KEYS

The CURSOR control key is used to nove the
cursor. For exanple , when a page of paraneter
data are displayed by PRM key.

Depressing CURlSOR key moves the cursor backward.
Depressing CUIQSOR key moves the cursor
forward.

Keeping the cursor control key depressed
makes the cursor nove automatically forward
or backwar d.

A

CURSOR

\/

EO®C

J

—_— ORG

B

Fig. 4.8

4 1.9 ORG (ORIGIN) KEY

The ORG key i S usedto Set the current position
of the machine tool as the origin of the reference
coordinate system

The origin setting can be made for each axis.
The reference coordinate system neans the coor-
dinate system which is set by 2 command or
the automatic coordinate system setting.

ORG key is used for the follow ng operation .

Reset of current position (uwvERSA, EXTER-
NAL)

Reset of tool offset values
Reset of operation tine



4.1.10 EDIT KEYS

These keys are for editing a stored part program.

ERASE key: Used for erasure of data in storage.

INSRT key: Used for insertion of data in memory

ALTER key: Used for alteration of data in

memory.

N

TION
cC=3

!

MEM DATA

) &

EOIT

ADDRESS DATA

Fig. 4.9

4.1.11 MEM DATA (MEMORY DATA) KEYS

TAPE KEYs are to start the tape operation except
in the automatic operation mode. They are effec-
tive only in the EDT mode.

OUT key

This key is to start: outputting various data in
memory through data | /0 i nt er f ace.

IN key

This key is to start storing various data into
memory through tape reader or data | /0 inter-
face.

VER key

This key is to start verifying between memory
data and punched tape data.

4.1.12 RESET KEY

This key resets the control.

.
=)
aer)fures)

Fig. 4.10

Operations to be executed by this RESET key are:
Move conmand cancel
Buf fer register clear
Alarm code release if the cause is elinnated
Tool offset cancel

Auxiliary function cancel
Label skip function ON
Memory pointer rewind
Sequence number reset
RST signal transmission
G code
Refer to 2.9.1, “ LIST OF G CODES AND GROUPS .“

The following will not be affected by operating the
RESET key.

Current position values of each axis.
F commands
S, T and B commands

Tool offset values, setting data, parameter data

Note : Depressing the RESET key or the re-
mote reset pushbutton is defined as “Reset op-
eration" in this manual.

4.2 POWER ON/OFF OPERATION

4.2.1 TURNING ON POWER

Check the machine before turning on power, re-
ferrin g to the machine tool b uilder's manual for
details. Operations after conpletion of preinspec -
tions are as follows.

Depress the POWER ON pushbutton to turn on
the control power. The internal timer will be
read in about two seconds. Then the servo
power is ready for turning on, which is shown
by alarm code “ 310. “

Depress the POWER ON pushbutton again to
turn on the servo power. The NRD (NC READ-
Y) signal is sent out when the NC power is
normally supplied.

When the NRD signal turns on the machine
power, and the MRD (MACHINE READY) sig-
nal returns back to the control, the READY
lamp will be lit.
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4.2.1 TURNING ON POWER (Cent'd)

POAER ON POAER ON

1

A PPROX . |

2 SECONDS : CONTROL POVER
-1
T CONTROL READY
| SERVO POWER

e

NRD (NC READY)

“—

MACHI NE POVER

7_/

MRD (MACHINE READY)

RN [ UG S —

—— e

et

READY LAMP

— o

ALARM CODE "310" }'280' BLANK

Fig. 4.11 Sequence of Turning on Operation

4.2.2 TURNINGOFFPOWER

Depressing the POWER OFF pushbutton causes
both the servo and control powers to be turned
off simultaneously. However, for more stable

operation, use the following procedure.

First depress the EMERGENCY STOP push-
button to cut off the servo power. The NRD
(NC READY) signal is interrupted, which
usually results in turning the machine power,
too .

Depress the POWER OFF pushbutton to cut off
the control power.

EMERGENCY
S TOP POWER OFF

|

CONTROL POWER ‘

T

CONTROL READY

SERVO POWER

NRD (NC READY) \ E'\
L

MACHINE POWER \

_

MRD (MACHINE READY)

READY LAMP

[N U AU U S R ———

ALARM CODE BLANK : "330"

Fig. 4.12 Sequence of Turning off Operation
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4.2.3 REMOTE POWER ON/OFF PUSHBUTTONS

Connect the power ON /OFF pushbuttons to EON,
EOF and COM terminals on the control panel as

shown below . Then the remote turning ON /OFF
operation can be made exactly the same as with

the POWER ON /OFF pushbuttons.

YASNAC MACHI NE

EON ! — REMOTE

© o OFF BUTTON

(TUO1-24)

EOF | REMOTE
(TUO1-25)] Qlg ON BUTTON

COM
(TUO1-26)

Fig. 4.13 Connections of Remote
ON/OFF Pushbuttons

4.3 DISPLAY AND WRITING OPERATION

4.3.1 CONSTANT DISPLAY

The following display is made on both the top
and bottomon the CRT , irrespective of the
FUNCTI ON key currently selected.

Function message

Any of the follow ng eight function nmessages
corresponding g to the function key is displayed
at the top of CRT display.

ALARM PROGRAM
DI AGNCSI S PCSI Tl ON
PARAMETER OFFSET
SETTI NG

COMMAND



FUNCTI ON MESSAGE
ALARM
COMMAND

DILAGNOSILS

PROGRAM [MDI]

l

/

PROGRAM (MEM)

’

INPUT ERROR
X1234567839 OUT MSTFP LSK ALM RDY

/.

PROGRAM NUMBER
SEOUENCE NUMBER

— ————

00951 NEOBE

LI GHT ERRCR
ALARM DI SPLAY
I NPUT ERROR )
{ALREADY IN J

FLI CKERI NG

/ / BUFFER L READY STATE DISPLAYED
1/0 OR LABEL WHEN SYSTEM 1S READY
KEYING IN DATA  Ep7i'NG SKI P RDY
DI SPLAY DI SPLAY

N LSK ALARM OR BATTERY FAILURE IS

VER

oot wST-FW DWELL, FEED DI SPALI:A'\\A(ED ( FLI ckERI NG)

AS DisPLAY ( FLI CKERI NG BAT

M S T, F AP
ALT [ DWELL ]. [A/B1
Fig. 4.14

Program No. "INS" - . insearting data in EDIT mode
0 and 4 digits of the program No. under execu- "ERS" ... erasing data in EDIT mode

tion is constantly displayed at the top of CRT
irrespective of function Kkey.

Sequence No.

N and 4 digits of program No. under execution
is constantly displayed at the top of CRT
irrespective of function Kkey.

Display of keying data
Up to 32 characters of keyed in data can be
displayed at one time. The data is processed

by using ERASE key, INSRT key, ALTER Kkey,
etc .

Display of 1/0O and editing (flashing)

The following messages are flashing on the screen
during loading of punched tape, address search or
editing.

"IN" . . . Joading tape

"vER"... verifying tape

“Qurm . . . punching tape out

"AS" . . . searching address

"ALT". . . altering data in EDIT mode

Display of MST-FIN signal waiting, dwelling
and feeding

"M" - - - waiting FIN signal of M command
"s" - - - waiting FIN signal of S command
“T"- - - waiting FIN signal of T command
D O feeding )

"R is displayed at rapid traverse
npn .-+ loading tape
“ DWELL” dwel i ng

M, S, T, Fand P are displayed independent!y
of each other.

Display of the state of buffer full and Iabel
skip

"BUF" . . . displayed at conpletion of
advanced reading
“LSK" . . . displayed at |abel skip on

Display of alarm (blinking)

Al'arm continues to blink until the cause is
renoved and reset operation is made.
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4.3.1 CONSTANT DISPLAY (Cent'd)

TALM" .
“BAT”
"A /B n

indicates alarm state occuring

indicates battery alarm occuring

indicates both of alarm and

battery alarm occuring

Display of ready state

HRDYH i

indicates the system
and the control

is normal
is operable

Display of simple errors ( flashing )

The messages shown below
in keying or searching op-
Differing from the alarm codes ,

rors which occur
eration .

indicate simple er-

these

error messages are cleared by depressing

some key. (

“ALREADY IN ! "

“EDIT LOCK ON ! "

"MEMO RY OVER !

"PROGRAM OVER !'"

“NOT FOUND! *

“BREAK POINT!" . ..

wo,ou -

Generally CAN key)
“INPUT ERROR ! “ . . .

Format error of keyed-in
data

. The same number of part
program has been stored
already.

Editing operation is made
with Edit Lock on.

Part programto be stored

i s beyond memory capacity.

- Registered number of part

program is beyond 99
(basic) or 199 (option)

. Desired data has not been
located.

Break point occurs

4.3.2 COMMAND DATA DISPLAY

L

Depress COM Kkey.

Anyone of the following three screens appears.
A. Command data (COMMAND)

B. Repetition number of subprogram
(SUB PROG. NESTING)

c. State Of tool offset (comMAND [oFFSET] )

The above display steps forwar

ward by depressing

one by one.
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PAGE

r _back-
v |oF key

4.3.2.1 COMMAND DATA DISPLAY

The display shows the block data under execu-
tion or just before execution
talc ulations have been completed. The conditions
of the data to be displayed is as follows.

1. The data shows the contents of the active
register during an automatic operation or a
feed hold.

2. While the control is stopped at a block end,
the contents of the buffer register are dis -
played. If the buffer register blank (BUF is
not displayed) , the contents of the just exe-
cuted block are displayed.

, the current block data
indicated.

3. In the MD | operation
are displayed after cycle is

COMMAND 080a1 NB@123

G64 NB123
Ge1 G
. .

300
b, 10
Ga1 1000.
G17
G9o
G23
G21
G40
G49
Gso
Gos

‘Display of non-modal G code
Display of G code under execution

4.3.2.2 DISPLAY OF REMAINING NUMBER OF
REPETITIONS OF SUBPROGRAM
(SUB PROG. NESTING)

The remaining number of repetitions of a sub-

program is displayed.

in which compensation



Subprogram

Main

Program 1st level 2nd level 3rd level
NOO1 ... 01000 ; 02000 ; 03000 ;
P1000 L3 M98 ; P2000 L5 M98 ; P3000 L10 M98 ; Executing block
NO70 M30 ; N150 M99 ; N260 M99 ; N340 M99 ;

The subprogram has executed the 3rd level twice and entered into the execution of 3rd time

of the 3rd level.

SUB PROG. NESTING 01234 NO310

NEST PROG. NO LOOP

oee1 1000 3
0082 2800 5
0ee3 30800 =]

| [Remaining number of repetitions

L‘ L Sequence number of subprogram start

Subprogram |evel (up to 4)

Fig. 4.15 Example of SUB PROG. NESTING
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4.3,2.3 DI SPLAY OF TOOL OFFSET STATE:
COMMVAND ( OFFSET)

The current state of tool offset is displayed as
shown bel ow.

COMMAND (OFFSET) 0vBB1 NO31S

——— OFFSET-1

%]
a

— - OFFSET-2 G43 Z 280. 888@ H23

CUT.CHMP. G406 @ Doe

Value of tool position offset
Value of tool length offset and H code
L. Val ue of tool radius conpensation and D code

Note : Function COMis exclusively used for
display. Data cannot be witten under function
cov Sel ect function PROG to wite block
data

Fig. 4.16 Exanple of display of
tool offset state

4.3.3 WRITING IN BLOCKS AND DISPLAYING
CONTENTS BY MDI

In MDI, EDIT, and MEM modes, writing data into
blocks by MDI and perform operation available.
(MEM mode permits displaying only.)

The following operations are available when function
PROG. is selected.

1. In MJ node

A. Witing and displaying data

Data entered through the keyboard will

appear on the bottomline of the CRT screen,
fromleft to right. Up to 32 characters may

be entered at a tine.

Depress the VR key, then the data noves
to the mddle of the CRT and the bottom
| i ne becomes blank.

In MDI mode, data of up to 10 lines can be
collected on the CRT screen.
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PROGRAM (MD 1) 01234 NOO17

Y-1080. ;

N@10O GO X10.
N181 Z-10. :

Note:

Refered t0 as "the data which has just
been entered. *

Enter [N],[1,[0.01). (2103, (1. @L3, in

this order.

The depression of the EOB key appears

.n
s .

Fig. 4.17
B. Editing MDI data
CURSOR 1
The| SURPOR || cuRsOR |+ LERASE .[INSRT .
and | ALTER | keys permit editing multi-block data

c

written in. Address (word) pointed to by the cursor
will be edited.

CURSOR 7
Thel v CURSOR

move the cursor forward and backward.

and keys

(1) ERASE key: When this key has been de-
pressed, the whole word designated is
erased

(2) INSRT key: This key inserts the data
which has just been entered to the loca-
tion which is next to the word the cursor
points to.

(3) ALTER key: This key replaces the word
which the cursor points to by the data
which has just been entered.

{4) WRkey: This key appends the data which has
just b-een entered at the end of the program
displayed. In MDI mode, editing only the current
page is available.

Note : Displaying and editing of various screens
such as EDIT and MEM modes is not available.

Operation in MDI mode

Depress the Cycle Start button to let the
program of blocks displayed on the CRT to
run automatically.

At the end of operation, the multi-block pro-
gram displayed is cleared from the CRT.



Programs written by MDI can be repeated by M99.

2. In EDIT mode

See 4.6 EDIT OF PART PROGRAM.

3. In MEM mode

This mode permits the display of the program
which is running by memory operation. The
cursor points to the top of the block which

is currently being executed, and it moves to
the next block as execution proceeds.

Up to 10 lines can be displayed at a time. When
execution of the 9th has been completed, the next page
appears with the 10th line of the last screen appearing
at the top.

PROGRAM (MEM) 01234 ND1@S
N10O GO4 P1200:

N181 GS1 GB1 2-2.5 F150;

N182 G46 X4. Y4. D1@ F300:

N1@3 XS. :

N1B4 G45 Y7.

N1@5 G45 GB2 X3. Y3. I4. J-1.:

N186 G45 GO1 X3000:
N187 X-S.:

N188 GO0 X Y©:
N1@9 G@:

Fig. 4.18

4.3.4 DISPLAYING AND RESETTING CURRENT
POSITION

Observing the current position is available in any
mode. Operate as follows.

1. Depress the POS key. Any of the following
screens will appear.

A. Current position display-universal (pOSI-
TION [UNIVERSAL] )

B. Current position display-external (pOSI-
TION [EXTERNAL] )

c. Current position display-increment (pOSI-
TION [INCREMENT] )

D Current position display-all (POSITION)
Servo positioning error display (pCSl-
TI ON (ERRORJ )

JGE 4 -
. PAGEJ key, and one

screen will change to the next.

2. Depress the or

4.3.4.1 CURRENT POSITION DISPLAY
(UNIVERSAL)

posiTioN (UNIVERSAL)

The current tool position which is the sum of the
parameters of move commands will be displayed.

Devendin g_on the value of Parameter #6005n_5

( G92 display preset) , either of the following will
appear.

When parameter #6005D5 = 1 (Position in the
reference coordinate system)

1. The tool position displayed is based on the
coordinate systemset up with G92.

2. To reset this screen, depress the ORG key after
designating an axis with the ADDRESS key. The
current position will be reset to “0. This is
possible only during a manual operation node
(RAPID, JOG STEP, or HANDLE). The depression
of the ORG key is invalid during normal operation
and in the “buffer full” state.

3 The coordinate systemwhich is enployed for this
screen is called the “reference coordinate systenf.
A work coordinate system (option) will be set up
based on the reference coordinate system

01234 NOO13

POS I TION (UNTVERSAL D

xX—12345. 678
Y 180. BBy

Z 9. 999

RDY

Fig. 4.19 Current Position Display
(Universal) -Example

. When parameter #6005p5 = O (Position obtained
by simple summation)

1. G92, even if issued, does not affect the dis-
play. Move commands will be added and
displayed.

2. To reset this screen, depress the ORG Kkey
after designating an axis with the ADDRESS
key. The current position along the desig-
nated axis will be reset to “ QO °
Resetting operation is available in any npdes and
even during operation.
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4.3.4.2 CURRENT POSITION DISPLAY (EXTER-
NAL): POSITION (ExTERNAL)

Move commands will be summed and displayed.
G92, if issued, does not affect the display.

To reset this screen, depress the ORG key after
designating an axis with the ADDRESS key. The
current position along the designated axis will be
reset to “O”. Resetting operation is available in any
mode and even during operation.

These displaying and resetting operations are
the same as with the case of POSITION( UN IVER-
SAL) #6005D5 = O (Position obtained by simple
summation) . But the resetting operation is
effective only to the displayed screen since
there are independent position registers.

The data displayed in this mode are the same
as those displayed on the “ 3-axis/4-axis exter-
nal position display” (option) You may con-
sider that the coordinate data of POSITION
(EXTERNAL) are transmitted to the outside

as they are unchanged.

POSITION(UNTVERSAL

X 12345
¥Y—-99599

1891
1

Fig. 4.20 Current Position Display
( External) -Example (with 4-axis control)

4.3.4.3 CURRENT POSITION DISPLAY (IN-
CREMENT) POSITION [INCREMENTI

Displayed in this mode are:
In automatic mode, distance to the end point of

the block at every moment

In manual mode, distance to the position where
manual operation is to start.

The increment display in manual mode will be
cancelled in automatic mode. (Fig. 4.21)
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POSITION (INCREMENT D

01234 NOB18

X 345. 678
Y . 123

Z— S. Bvv

BUF RDY

Fig. 4.21 Current Position Display
(Increment) - Example

4. 3.4.4 CURRENT POSITION DISPLAY (ALL)
POSITION

All position data will be displayed.

< MACHINE > coordinates indicate the current
position in the coordinate system whose origin
is the reference point set up by resetting.

Data for " stored St r oke limitt* and “pitch error

conpensation” functions are defined in this
coordinate system . (Fig. 4.22)

POSITION 01234 N2O13
(EXTERNAL)D
X 12346. 678
Y-993837. 999
97. 22
1.234

(UNTUERSRL)
X 12346.678
¥-99997, 399
Z- 97. 280 z2-
[ 1.234 fal

(MARCHINED

CINCREMENT)D
. 288 X 12284. 846
. 380 Y-99398. 238

277.372
1.234

] Z-
a8 A

BUF

Fig. 4.22 Current Position Display
( Al) - Exanple

4. 3.4.5 SERVO POSI TI ONI NG ERROR DI SPLAY:
ERROR PULSE

This mode will be normally used during
maintenance.

Servo positioning error means the difference
between the command position and the current
tool position. Error will be displayed in units
of pulse.



4.3.5 DISPLAYING AND WRITING TOOL OFFSET AND
WORK OFFSET

4.3.5.1 DISPLAYING AND WRITING TOOL
OFFSET DATA

Tool offset data are stored in the memory of the control.
These data can be displayed and rewritten in any mode
and even during automatic operation.

. Displa yin g tool offset data.
1. Select the OFS functi on key.

2.  Enter numerals. like 1 and O, then depress
the CURSOR or 4

v CURSOR
pairs of tool offset nunber and tool offset,
Including the designated pair, will be dis-
played and the cursor positioned at the
designated tool offset number.

key.Then ten

01234 NOO18

OFFSET

POS (UNTU)
H(D>28
H(D)O1 100. 288 X 1. 80@
H(D)@2 1. 200
H(D)@3 . ey
H(D)®4 . o
H(D)B8S 95. 446 2-
H(D)06 . @
H(D)B? 2. o0
H(D)©8 3. 200
H(DBY - 4. 280

10. 908

85. 446

Fig. 4.23 (a)

3.  Depress the CU%SOR or CURTSOR key to move

to a smaller or larger tool offset number. If the
cursor moves beyond the first or last tool offset
number displayed in the current screen, the
neighboring ten sets of tool offset number and tool
offset will appear automatically.

4. The preceding or following page can be displayed

by depressing the PATGE or PAE'E key. The cur-

sor will be positioned at the first tool offset num-
ber displayed on that page.

5. Tool offset will be displayed in units of O. 001
mm (or (0.0001”) and-up-to 999.999 mm (or
99. 9999”) .

Writing tool offset data
To rewrite a tool offset data, specify an incre-

ment which is to add arithmetically to a tool
offset data held in memory.

1. Position the cursor at the tool offset number
whose offset data is to be changed.

2. Enter the increment which is to be added to
the tool offset.

3. Depress the WR key. Then the specified in-
crement will be added to the old tool offset.
Notes :

. A new tool offset itself can be input instead of an

increment. For this purpose, depress the ORG key
first. The tool offset number pointed by the cursor
will be reset to “O. Then enter a new tool offset.

. Tool offset data held in the memory of the control
are preserved even after power is turned off.

. Rewriting and modifying tool offset data are avail-
able in any mode, even during automatic operation.

Tool offsets modified during automatic operation
become effective when the system starts to read
commands for a new block. The old tool offsets
remain effective for the current block and the
blocks whose data are already read in the buffer for
advance reading.

4.3.5.2 DISPLAYING AND WRITING WORK
OFFSET*

(1) Work offset display

c=a
(@) Select the function key.

(b) Depress the key until the screen shown
in Fig. 4.23 (b) appears.
(2) Writing the work offset

(a) Depress the @ key. Then enter the “work

offset amount. ”

(b) Depress the @ key to write the X-axis work
offset data.

(c) Write the offset data of other axes in the same
manner.

(d) Select G54J1 to J5, through G59J1 to J5, by

the M key or II' key.

raDE

QFFSET (WORK-SHIFT) 03123 NOoe

UNTUDY

Fig. 4.23 (b) Example of Work Offset

Displa reen
isplay Scree 145



4.3.6 DISPLAY IN THE {ser] (SETTING)

FUNCTION T 11234 NBB1T
4.3.6.1 DISPLAYING AND WRITING SETTING
DATA 1By
b1%1%]
In this system, various setting data are held in the D@Bg
internal memory and permit to specify mirror image 19080
axes, TV check on/off, etc. For details, see Appendix Zgggg
“ ” 1
1, “LIST OF SETTING NUMBERS”. Sea0a
It is possible to display and write setting data at any e

%]

time even during automatic operation.

1. Types of setting

Setting is made in binary mode or decimal
mode.

A Binary mode
Setting numbers #6000 -#6004 are associated

with setting data of binary mode, that is, 2.

8-bit information (D7-DO) . Each bit in-

dicates the on /off state of the associated Enter a setting number and then depress the
function.  The decimal value of each line CURSOR 3 key. (“4" need not be en-
is given at the rightnost colum. v CURSOR

tered.)) Up to 10 groups of setting number and
data will be displayed at a time.

Depress the CURSOR keys to change a set-
ting number and the PAGE keys to change
D7-DO a screen,

SETTING 01234 NOO17?

#6000
#6001
26002
#6003
46084

3. Witing setting data

oo u

A Inbinary node
(1) Designate a desired setting nunber
(2) Depress the INSRT key. The cursor

noves to the bit data froma setting num
ber. Designate the data of D7.

(3) Depress t he CUPism key. Each time

the key is depressed, the cursor noves
DECI MAL VALUE one hit toward DO Locate the cursor at a

, . _ desired bit position.
Fig. 4.24 Setting (Decimal nodel) -Exanple
(4) Depress the WR key : The designated bit data

B. Decinmal mode reverses (O to 1 or 1 to O). If the WR key is
Setting numbers of #6200 -#6219 and #6500 - gegifssﬁgrmiﬁf“”; tlhe debs'it ngf‘;: Ovr;’"'startee"zrrfg
#6599 are associated with setting data of g Of'f state Y, g

decimal mode.

(5) To write data in decimal mode, locate the
cursor at the rightmost column ( decimal
data) .
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EXAMPLE : Writing in decimal mode

Entereddata‘765 4 3 2 1 O

O @WRI[BE—t=0 0 0 0 0 0 0 0 &
U 51 wR]

(6) Repeat steps (2) through (5) t g de-
sired data. If you keep the I I i or
+

CURSOR

move column by column
matically.

~1 1 1 1 1 1 1 1

key depressed, the cursor will

in the screen auto-

(7) When data has been written, depress the
INSRT key. Normally, this sequence of

operations begins and ends both with the
depression of the INSRT key.

B. [n decimal node

—
—

Designate a desired setting nunber.

>

Enter a data and depress the WR key. The
data will be assigned to the setting nunmber
which the cursor points to.

(3) Depress the

+
o' |PAGE

or the screen.

CURSORI + PAGE
+ * |CURSOR|” |_+ |’
key to change a setting nunber

4.3.6.2 DISPLAY AND WRITING IN THE FI1-DIGIT

DATA INPUT SCREEN*

(1) Display of the F1l-digit data
(a) When the F1l-digit option is provided, display
the screen shown in Fig. 4.25 (b) as follows.

==
(b) Select the function key.

=

(c) Depress the key, and the screen appears.

(2) Writing the F1-digit data

(a) Move the cursor in the Fl-digit data input
screen to where the data is to be written.

(b) Enter the desired numeral.

(c) Depress the key. The entered numeral is

now written.

SETTIAG FL-DII51T [R5

RRinISI%IE]

FEED
@. 1MM Mt

Fig. 4.25 (b) Example of F1-Digit Data Input

Display Screen
< REMARKS >
System No. setting #6219)

Set system No. at "1"towrite paraneter num
ber.  System nunber can be set by setting the
value of #6219 through the operator’s panel.

Setting of #6219
0~ SYSTEM

For normal
vented.

operation. Writing parameters is pre

* 1“ : PARAMETER

For writing parameters. At this position, cycle start is
prevented.

1. Setting values other than those described
above will prevent correct operation.

2. Setting can be effective only when the system
nunber switch provided on the upper part of
the unit is set at “0 "

Alarm Display of System No. Setting (#6219)

When setting #6219 is set at “I” or “4, cycle start is
prohibited or self-diagnostics are over looked, causing
unexpected errors.

To prevent this, alarm status is displayed if #6219 is set
at a value other than “O”.

BRI taibne

TEM N SETT TG Bt 1
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4.3.6.2 DISPLAY AND WRITING IN THE F1-DIGIT DATA

INPUT SCREEN* (Cent'd)

System number #6219 should be set at “O” except
for writing parameters.

System number can also be set by the rotary

switch on the main printed circuit board. For

details, refer to Maintenance Manual.

4.3.7 DISPLAYING AND WRITING PARAMETERS

In this system, various parameters are stored in the
memory and they determine operating conditions such as
tape code and feed rate. For details, see Appendix 2,
“LIST OF PARAMETER NUMBERS'. The parameters can
be displayed at any time even during automatic oper-

ation.

1. Kinds of parameters

Parameters are displayed either in decimal mode or

in binary mode.

PARAMETEN 01234 NOQ17

n6010
6011
16012
#6013
H6@14
#6015
#6016
#6017
#6018
#6819

—
QLG

W

[

[ RWE N EWEWRWESES N
ANLMDOT:

OO IOOD
T~ 00000
~ 000080 W
6’-‘@’-"-‘*"—‘&’*@&&\
CO0QRFP,PRI-Tr—r—
OO0~ NIRE~T

s v VRV Y VR R RN
H

Fig. 4.26 Parameters (in binary
mode) -Example

Parameter numbers #6005 -#6099 are assigned to

binary mode. Those of #6050 and up are assigned
to decimal mode.
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PARAMETER 01234 NBAO17?

HE600 1980080
H6601 20080000
HEE02 51 11% %] %]
H6603 %]
ne684 %]
HE6605 %]
"HE6606 - 108000
6607 - 100600
BE6E60C - 5] ]%]%] %]
#6605 1%

Fig. 4.27 Parameters (in decimal
mode )-Example

Displaying parameters

Operation is the same as in displaying setting data
except that PRM should be depressed instead of SET.
See 4.3.6 “DISPLAY IN THE SETTING FUNCTION".

Writing parameters

The parameter values are preset according
to the performance of the machine and pur-
poses. Therefore, you should consult the
machine tool builder if you want to change
parameter settings.

The parameter are protected with a system
No. switch provided on the top of control
unit main package so that they should not
be destroyed by wrong operation. Normally
system No, O is selected and, at this

time, the parameters cannot be rewritten
by any operation.

The operation of writing parameters is the same as
of writing setting data but the parameters are
protected. See 4.3.6 “DISPLAY IN THE SETTING
FUNCTION.

Parameters cannot be rewritten unless the
system No. switch is set at “I. *

After rewiting parameters, be sure to re-
set the system No. switch at "0.*

If the following paraneters have been changed,
be sure to turn off power then turn it on
again Oherwise the system might fail to
operate properly.



#6050 to #6055 (Servo control)

#6056 to #6061 (PG multiplication factor)

#6062 (Skip)

#6063 (Skip)

#6156 to #6161 (Error detect area)

#6280 to #6284 (

#6286 to #6290 (Linear accel/decel time 1)
(

#6292 to #6296
#6298 to #6302 (Linear accel/decel time 2)

Rapid traverse rate)
2-step accel/decel switch speed)

#6400 to #6404 (Backlash compensation amount)

#6406 to #6411 (Move amount/ motor rotation)

#6450 to #6454

(
(
#6444 to #6448 (Minimum move amount)
(Servo input gain)
(

#6456 to #6411 (Kp)

After reading-in of parameter tape

4.3.8 INTERNALTOGGLE SWITCHES

The following switches maybe easily turned on and
offonthe NC operator's panel even when they cannot
be operated on the machine control station. Setting
numbers and their contents are as follows.

nqn = Qp, "o = Off

Edit lock
L Manual absolute
Z-axis common cancel
7 6 5 4 3 2 1 0
#6002%0‘0‘0‘0‘0‘0‘0|q

LSin gle

block

Start lock

Display lock

*Optional block skip

Dry run
‘Optional stop
L Machine | ock

“Auxiliary function |ock

If the machine control station is provided with the
switches that turn on and off the above machine
functions, the state of a switch on the machine's
control panel is ORed with that of the NC operator’'s
panel will determine the machine condition.

Setting data |Machine’s switch |Result on/off
“O' = OFF OFF OFF
"0" = QFF ON ON
"M = ON OFF ON
"1" = ON ON ON

The functions of the internal toggle switches work
only when parameter #6006D3 = 1 (internal toggle
switch function on). If it is off, only the switches of
the machine control panel work.

4.3.9 OPERATION TIME DISPLAY

The system counts the duration of automatic
operation and it can be displayed. This function
permits the display of the time it has been taken for a
piece of work or the total operational time of the
system.

1. Procedure of display

Depress the ALM key, then select a screen

of running time with thePA+GE key as

shown bel ow.

Three kinds of operation time will be dis-
played in hours, minutes, and seconds.

Top : Total operating time after POWER ON

Mddle : Total operating time of CYCLE
START

Bottom Total operating time of FEED
2. Resetting display

Each operation time display can be reset inde-
pendently by the following procedure.

When operating times are displayed :

A. "1" "ORG" POWER ON time at the top

will be reset

CYCLE START time in the
middle will be reset.

B' HZH HORGH

FEED time at the bottom
will be reset

c. H3H HORGH

The timers of operation time preserve data unless
they are reset, even after power is turned off.
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4.3.9 OPERATION TIME DISPLAY (Cent'd)

TIMER 01234 NB@OB17

POWER ON HOUR MIN SEC

TM1: BB12. 34. 56

CYCLE START

TM2: BBA1. B2. 59

FEED

TM3: BBvA. 36. 38

Fig. 4.28

4.3.10 ADDRESS SEARCH

Search continues until the data (character string) held in

the

memory which coincides with the data (character

string) entered through the NC operator's panel is found.

The

contents of the part program memory will be

searched in MEM or EDIT mode.

L

2.

A
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Operation

Select MEM or EDI T mode,

Depress the PROG function Kkey.

Depress the RESET key. “LSK” appears
and the cursor returns to the top of the

program number in MEM mode.

Enter the data (string of within 10 characters
headed by address) to be searched.

Depress the CURiSOR key to start searching.

"AS" blinks during search.

End of search

“AS” disappears when search is completed.

( 1) The pointer of the part program memory
points to the top of the data found
(pointed by the cursor). In all cases,
only search will be performed but neither
BUF display nor advance reading will be
performed.

{— MEMORY PO NTER

SR 7//////// B

! DATA FOUND

B. “AS disappears and “NOT FOUND!" appears on the
CRT if the desired data is not found.
This message will disappear when a key (CAN nor-
mally) of the control panel is depressed.

3. Remarks

When #6022 D6 = O, the “reading zero” cannot
be omitted, and the search is performed in
character string units. Searching N5 outputs
N5/ N5?/N5??/ N5??? (? represents decimal
point or numeral of 1 to 9). The data input
from the key and the part program memory
data are verified.

When #6022 D6 = 1, “reading zero” can be
omitted, to search in address units.

Searching N5 outputs N5/ N0O5/ NOO05/ NOOOS5.
When #6022 D6 = 1, the same search can be
performed as when #6022 D6 = O by depress-
ing the NEXT key. The “reading zero" can
be omitted in registered “program number”
search, regardless of the setting in #6022 D6.

Commands encountered during search will
be ignored even if they are modal commands.

On Cycle Start after search, the data of a
block’ which the cursor points to will be
read and executed.

Address search cannot be made in TAPE mode.

4. Search of program number

The address search function also permits the

search of a part program which is stored in
the memory.

A Select MEM or EDIT mode.
B Depress the PROG function key.

c Depress the RESET Kkey.

D. Enter the program number "OCIOC".
CUI»&(ZIL R key.

E. Depress the

The designated program number will be searched.
The result of search is as described in 2. In MEM
mode, the CYCLE START button can be depressed
immediately after completion of search to start
automatic operation from the beginning of the pro-
gram.

4.3.11 ALARM CODE DISPLAY

If an alarm status has happened, "ALM" or “A/B”
(on battery alarm) blinks on the bottom line of the
screen regardless of working mode and function. If
this happens, the detailed information of the alarm
status can be displayed by the following operation.



1. Depress the ALM key

Then up to four pairs of alarm code and mes-
sage will be displayed, with nore serious one
on a higher line.

Note : The alarmscreen will appear during an alarm

state and therefore, depressing the P&ﬁ?keyis not
necessary.

50818 NBeB1L7

EMERGENC Y STOF

SERVD OFF

o7 XD

PROG ERROR 'NO HDDRESS

BUF HLM

Fig. 4.29 Alarm Codes and Message
Displayed-Example

To reset the alarm status and screen, remove the
cause of alarm then depress the RESET key.

For details of alarm codes, see Appendix 5, “LIST
OF ALARM CODES".

4.3.12 DISPLAYING ON/OFF INPUT/QUTPUT SIGNALS

Depress the DGN function key, and the state of
every input/output signal will be displayed on the
CRT. Displaying the state is available at any time
even during automatic operation.

00010 NOQ1S8

DIAGNOSIS

20
=17%)
40
18
21
D1
16
11
5S4
20

#1000
#1081
#1002
#1003
#1004
#1085
41006
#1087
#1008
#1009

SR~~~ 000

~O08C0O~000W
ORI~ 00000N

OO~~~ OO0~ 0
MO~
r

86”9@»*0!90(90!9“
MeEEreO- 00000

COEI~OOOOO
)

Hexadeci mal
notation

Fig. 4.30 State of I/O Signals
Di spl ayed- Exanpl e

For more detail of this operation, see 7.6.3,
"INPUT/OUTPUT SIGNALS'.

The state of the input/output signal is also
given in the hexadecimal notation at the right-
most colum for the ease of maintenance work.

4.4 TAPE INPUT/OUTPUT OPERATIONS
OF NC DATA

Such NC data as tool offsets, setting data, and para-
meter data can be read from and written onto tape. A
tape reader can work to read data from tape. To write
data onto tape, a data input/output interface (option)
is needed.

Here we assume that this option is incorporated.

See Par. 4.7.2 for how to set the type of input/out-

put device (setting #6003) and baud rate (parameter
#6026).

4.4.1 INPUTTING TOOL OFFSETS FROM TAPE

Though tool offsets are normally input by MDI oper-
ation, they can also be entered by means of paper
tape.

1. The tape format of tool offsets is as follows.
HO1 X 1.000 ;
HO2 X 2.000 ;

D03 x-10. 089 ;
Note :
Either H or D can

be used for address.

2. The input operation is as follows

Select EDIT node
Depress the RESET key
Depress the OFS key.

Set the tool offset data tape onto the tape
reader

O 0 w>»

E.  Depress the IN key

The tape reader starts reading the tape
“IN" blinks on the CRT while the data are read

F. The tape reader stops when it has read "%" (or ER)
and “IN disappears from the CRT.
Now the tool offset data have been read into
memory.
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4.4.2 INPUTTING SETTING DATA AND PARAMETER
DATA

Though setting data and parameter data are normally
input by MDI operation, they can also be entered by
means of paper tape. Setting data and parameter data
can be input from a single tape.

1. The tape format is as follows.

/—\/
Label $
N6000 x128
N6001 x 5 ; Note: .
“98 isused in
N6002 X O ; the 1SO code and
. . “ER" in the EIA
code.
%
’/\/

2.  The input operation is as follows.

A. Sel ect EDIT mode.

B. Depress the RESET key.

c. Deprss the PRM key.

D. Set the setting /parameter data tape onto

the tape reader.
E. Depress IN key.

The tape reader starts reading the tape.
“IN blinks on the CRT while the data are read.

F. The tape reader stops when it has read "%" (or
"ER") and “IN” disappears from the CRT.
Now the setting/parameter data have been read
into memory.

Turn on power again because the control is in
the HOLD state (key inoperative) at completion
of input.

4.4.3 OUTPUTTING TOOL OFFSETS TO PAPER TAPE

The tool offset data set in the system can be output to
paper tape.

1. The output operation is as follows

Sel ect EDIT node
Depress the RESET key.
Depress the OFS key.

Check that the punch is ready for opera-
tion.

©ow >

E. Depress the QUT key.

The paper tape punch punches the tool
offset data onto paper tape and stops auto-
matically when all contents of the tool off-
set memory have been output.
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To suspend the operation, depress the
RESET Kkey.

At this time, the output operation cannot
be resumed. Restart from the beginning.

The tape format is the same as that describ-
ed in 4.4.1, “ INPUTTING TOOL OFFSETS
FROM TAPE.

4.4.4 OUTPUTTING SETTING DATA AND
PARAMETER DATA TO PAPER TAPE

L

°©0 o>

m

2.

The output operation is as follows.

Select EDIT mode.
Depress the RESET Kkey.
Depress the PRM Kkey.

Check that the punch is ready for opera-
tion .

Depress the OUT Kkey.

The paper tape punch punches the setting/
parameter data onto paper tape continuous-
ly.

To suspend the operation, depress the
RESET key.

At this time, the output operation cannot
be resumed. Restart from the beginning.

Thetape format is the same as that described
in 4.4.2, “I NPUTTI NG SETTI NG DATA AND
PARAMETER DATA . *“

4.4.5 OUTPUTTING PART PROGRAM TO PAPER TAPE

(1)

The part program of the designated program
number is punched out by the following
operations

Connect the external equipment such as

the tape puncher to the NC via the data
input /output interface.

Make the external equipment relay for
operation.

Turn on the NC power.

Select the EDIT mode.
Depress the PROG function key.

Check to see if the external equipment is
ready.

Depress the RESET Kkey.

Depress “O” key and key in program number.



Depress the OUT key.

The part program of the keyed-in program nunber
is output to the external equipment. If it is a tape
puncher, tape punch is performed. Wen the out-
put of the part programis conpleted, the tape

(2)

Punch out of all part programs

All registered part programs should be output to
the external equipment by the above operations
except that O -9999 must be keyed in the oper-
ation of h.

gunCh?r S'tIOprl Iau;pmatlcally. During the output of All part programs stored in the memory are output

ata, "OuT" Is blinking. (punched out, etc.) consecutively.

j. To abort the punch out operation, depress the
RESET key. However, the continued operation can-
not be resumed.

Go back to f. and repeat the operations again.

Note : The contents of program number 00000 are out-
put only when #602 1 D, = 1.

Note : When RESET, OUT are operated without
keying in the program number, the part program
of the currently displayed program number is

outputted.
KEY
3 FEET 3 FEET
FEED HOLES FEED HOLES
( z; —HOX - TOOL OFFSET DATA 0% '
(SETTING AND/OR PARAMETER DATA)
Note:
3 Feet =
360 character
- $:01234 :692x0 — PART PROGRAM —— w30; %[ .. ... ..
KEY (TO PUNCH OUT ALL PART PROGRAMS )
| 3 FEET
3 FEET
1 FEET 1 FEET
FEED HOLES FEED HOLES
SPACE “SP' CODE —]
PUNCHED
.| 0100 W2 ;| se| 0200; B0 ; | sp | 0500 Wo; [T =
f

f
DEPRESS THE CAN KEY, AND THE PAPER
TAPE PUNCH IMMEDIATELY BEG NS TO

PUNCH Sl GNI FI CANT DATA VMHI CH
BEGN WTH *% . . .*

DEPRESS THE CAN KEY, AND THE PAPER
TAPE PUNCH STOPS TO PUNCH SPROCKET
PERFORATION.

Fig. 4.31 Data and Program Formats on Paper Tape
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45 LOADING PART PROGRAMS INTO MEMORY g. When the tape reader has read 'm0z ; , *
™30 ; % or "M99; ,” it stops and “IN” dis-
451 LOADING PART PROGRAM TAPE INTO MEMORY appears from the CRT. Now the part pro-
gram has been stored in memory.
(1) Loading a part program which has a pro-
gram number . Notes :

a. Select EDIT node. 1. program nunber OOOOQ is always in the
registered state, so it cannot be erased.
b. Depress the PROG key. This program number hould not be used.

2. The tape which has no program number can be
stored as described before. However, write a pro-
gram number to the head of the tape, in principle.
The operation of "OxxxX IN” described before

c. Load the NC tape to the tape reader or an equiva-
lent external equipment.

w-%01234 ;gozs xov o —— — M 30, - 5 causes only program number registration. It does

' not cause the storing of information of “OxXxx”

PROGRAM NUMBER HOLD' HERE into the part program memory. Only the program
number on tape is stored into the memory.

d. Depress the RESET key. Assume that a tape having no program number is

stored and then all part programs are punched

e. Depress the IN key. out by depressing “0”, “-”, "9","9","9","9" and

“OUT keys. Since this tape contains programs
with no program number, the correct restoring of
all part programs may not be nerformed by
depressing “0O”, “-7, “9","9","9","9 I Keys

Then the systemstarts reading the tape and
enlists the program nunber punched on the tape
as the first record. The system checks for a
duplicate of the program number as in 1.

[f the program number is duplicated, "ALREADY ) ]
IN 1 blinks on the Crr screen, 3. Consequently, when a tape having no P”

If this happens, delete the program nunber, then g:?;agurgibeﬁaiobfﬁz Eg{fdsfv‘gﬁ Lhrzgram
repeat steps a. through f.

While the tape is being read, “IN"blinks on the by the EDIT operation.

CRT. [EXAMPLE :
f. When the tape reader has read "MO02;", “M30 ;",
or "M99;", it stops and ‘TN disappears from the N1 G92 XO Z0 ;
CRT. Now the part program has been stored in
memory. When this is in the first block, move the cursor to N
and key in as follows (in EDIT and PROG modes) :
(2) Loading a part program which has no pro- OXXXX | Nl

gram number. _
Move the cursor to an arbitrary word of the block to

a. Select EDIT mode. be deleted and depress the : and the ERASE keys.
blocks from the cursor indicating word to the EOB (;)

b. Depress the PROG keys. can be deleted.

C. Load the NC tape to the tape reader or an equiva- (3) Storing a program with program numbers changed |

lent external equipment.
TO register a program with a program num-
ber different from the one punched on tape,

S e $:N1G9ZXO MO2: % \ perform the following operations:
l
The tape stops at this a. Select the EDIT mode.
location when loading
is completed. b. Depress the PROG key.
d. Depress the RESET Kkey. c. Set the NC tape to the tape reader or the

external equivalent equipment.

e. Depress the "O" key and then enter the program
number.

v %01234:G92:X0Y 0 M 30, %

f. Depress the IN key. PROGRAM NUMBER
The system starts reading the tape. If the keyed- HOLD HERE

in program number coincides with the registered
program number, “ALREADY IN” blinks on the
CRT screen. If this happens, delete the program
number, then repeat steps a. through f. While
the tape is being read, “IN” blinks on the CRT.

d. Depress the RESET Kkey.

e. Depress “O” key and enter the program number.
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Depress the IN key.

The program number entered from the key
is registered in preference to the program
number punched on the tape. At this time,
the program number on the tape is written
to the part program memory simply as a
label.

M02 ;, M30 ; or M99 ; is read and the stor-
ing operation is completed.

Note :

(4)

a. Select EDIT mode.
b. Depress the PROG key.
c. Load the NC tape to the tape reader or an equivalent
external equipment.
5 ------ % 0100; M02:0200: M30: 0500: M 99:%:

If a program is stored with a changed pro-
gram number as described above, the pro-
gram number punched on the tape is stored
in the part program memory without change.
Consequently, to avoid the con fusion in the
later handling, replace the program number
in the part program memory with changed
program number by the EDIT operation.

Loading part programs from a tape

The tape st‘ops The tape stops

to travel here. totravelhere. ., avel here.

®)

f !

Depress the RESET key.

Depress the IN key.

Then the system starts to read the tape
and enlists the program number punched
on the tape as the first record. The sys-
tem checks for duplication of program num-
ber as described in (2)

The tape reader stops each time it has read
“M02 ; ¢ “M30 ; ,“ or "M99; .“

Depress the IN key again.

The tape reader resumes to read the tape.
Repeat this operation until all programs
are loaded.

Storing a program with program numbers
changed 1

When “O” key is depressed and program
number is keyed in before depressing IN key
as described in ( 4) above, the keyed in pro-
gram number is registered in preference to

the program number punched on the NC tape.

The tape stops

©)

4.5.

Per

Loading programs continuously

programs existing on a tape as shown in (4) may be
loaded continuously without interruption. For this
purpose, depress “O, “-”, “9”, “9”, “9” and “9” before
the first depressing of the IN key. The tape reader
stops at the position of “°/0".

2 MAKING ADDITION TO A PART PROGRAM

formthe fol lowing operation to add data to a

part program which is already loaded.

Sel ect EDIT mode .

a.
b. Depress the PROG key
c. Depress the “O” key and then enter the part program
number and depress the CURlSOR key.
The system searches the designated program.
d. Load the tape of adding data to the tape
reader.
3 ... %; Adding data M30; % .- S
e. Depress the RESET Kkey.
f. Depress the NEXT and IN keys in this
order.
The data will be read from the tape into the
memory.
Notes :
1. Adding data to a program from the middle of it is

4.5

valid. If necessary, delete the last part of the pro-
gram by editing operation and perform this adding.

Resetting operation is required each time of NEXT IN
continuous storing operation.

.3 LOADING PART PROGRAMS BY MDI

Part programs can be loaded not through the tape
reader but by MDI operation. Perform the following.

a.

b.

Sel ect EDIT mode.
Depress t he PROG key
Depress the RESET key.

Depress the “O” key and then enter the part program
number and depress the WR key.

The designated program number has already been
registered, “ALREADY IN blinks and, in this case,
deleting the registered program number is required.
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4.5.3 LOADING pART PROGRAMS By wmbi (Contd)

e. Wite the part program by operating the
address key and the data key. As shown
in the figure below, the keyed in data is
displayed on the bottomline fromleft to
right sequentially. The maxi num nunber
of characters that can be witten at a time
is 32. Wthin this lint, data may be keyed
in over multiple words or blocks. However,
when the 10th character is keyed in, the
normal display shown to the right of the
line is blanked.

f. Depress the INSRT key.

The keyed in data is stored in the part pro-

gram menory.

g. Repeat the operations of e. and f. above to
write the part program. The program edit
operation is enabled by the use of ERASE,
INSRT, and ALTER keys during this pro-
gram storing operation.

FRUOGRAMEDIT STRIS TS DTS (RIS

Daval;
<100. Z18a.
TS101:
$S1580 MO3;

Fig. 4.32

h. Key in M02 ; , M30 ; , or M99 ; and depress
INSRT key. This completes the storing of
the part program.

4.5.4 DISPLAY OF REGISTERED PROGRAM NUMBER

This screen displays all registered program num -
hers and the nunber of remmining characters in
the part program nenory.

(1) The nunber of program nunbers that can
be registered depends on options.

No. I\éb}x.Pryggbmesr ‘ Type PO rgglweNo.
1| 99 |Basic| 01 to 02
2 199 Option 1 01 04
3 999 Option 2 01 to 19
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(2) All program numbers already; registered are

displayed. By depressing PA*EE or

*
PAGE key, the page shown below may be
obtained.

Pietalite tan T

BRIREERINISTRIE)

AN P R

B Lo _ ER RIS S T
RIS IS MRS DS RIS RENRIR W"» Db
[SPUSEENRS RSN HEN EERTRIS TR I

[MIRIETRLE
(NIRRT

[NTRIR TR
(RSB USENETS

REMAI NING NUMBER OF CHARACTERS
IN PART PROGRAM MEMCRY

Fig. 4.33

The remaining number of characters in part
program memory is displayed in the lower
left corner of the screen.

Notes *

1. This screen displays the registered program
numbers or permits program nunmber deletion.
A program nunber is registered by
depressing the PROG function key in EXIT
node.

2. Wen program nunber is increased by speci-
fying options 1 and 2, part program area will

be reduced.

199 program nunbers: 800 characters
decr eased

999 program numbers: 7200 characters
decr eased

3. Program number will also be displayed with
macr o-i nterl ock.

4.6 EDIT OF PART PROGRAM

4.6.1 STORED PART PROGRAM DISPLAY

Stored program contents can be displayed on the CRT,
and checked by the operator.

Part Program Call
1. Select the EDIT mode.
2. Depress the RESET and PROG keys.

3. Depress the “O” key and enter the program number.
CURF@R

Then, depress the key.




The specified program number will be search-
ed and the data of 10 lines from the begining

of program will be displayed on the CRT

If the program number is not found by search-
ing, “NOT FOUND” will flicker. The display

will be reset by depressing the CAN key.

J1234 NBO1E

CROGRAMEDTT

1234
NAB1
Noga2
NOB3 S1680
NOB4 G989 24000 :
NB@S G991 GA1 Z2-2588 F15d:
NBB6 G46 X488@ Y4880 D15 F 300
NBQ7 G45 YS@00:
N@BB G45 G2 X3P Y380
11408 J-10808:;

Fig. 4.34
Operation of PAGE and CURSOR key

1. Page keys D and respectively advances
and returns by one page.

2. CURSOR keys ] and ] respectively moves
the CURSOR after and before a word.

Operation in the MEM mode

Sear ching can be performed in the MEM node.
However, page and cursor cannot be noved by
PAGE and CURSOR keys.

4.6.2 DELETING PART PROGRAM BLOCK
(ERASE KEY)

Part programs can be deleted using PROG keys
in the EDIT node.

Deletion of Words

Move the CURSOR to the word to be deleted and
depress the ERASE key. The CURSOR-indicated
word will be deleted.

Before Deletion

PROGRAM(EDIT .

N188 XS5.0 Y1@@. :

N181 G@1 2-1.100;

N1@2 X-30608 Y-5S8@ F 1080
N1183 X-500:

N184 Y18. :

gt

After Deletion

PROGRAMCEDIT - 31234 NGB18

N1@8 X5.0 Y199. .
N181 GB1 Z-1.100:

N1@2 X-308 Y-500:;
N1183 X-500:
N184 Y19. :

Fig. 4.35

Deletion of Blocks

Move the cursor to an arbitrary word of the block to be
deleted and depress the ; and the ERASE keys, blocks
from the cursor indicating word to the EOB ( :) can be
deleted.

Deletion of Program No.

Enter the program No. with address O and depress the
ERASE key. The input program No. and its part program
will be deleted.

Deletion of Al the program nunmbers

Input o -, 9, 9, 9, 9 and depress the ERASE
key. All the registered program numbers will
be deleted. Program No. “ O" is registered newly
in the form of EOB .

Note: Specified program No. or all the program
numbers can be deleted on the program number
directory display by using ALM function key.

4.6.3 MODIFYING PART PROGRAM BLOCK
(ALTER KEY)

Program modification is made using PROG key in
the EDIT mode.

Word Modification

Specify the word to be altered with the CURSOR
key in the new word, and depress the ALTER
key. The new word will replace the CURSOR-
indicated word.
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4.6.3 MODIFYING PART PROGRAM BLOCK
(ALTER KEY) (Contd)

Before Mbdification

01234 N@gB1ig

PROGRAM(EDIT)

N180 X5.0 Y108. ;

N1O1 GOl Z2-1.100:

N1@2 X-38@ Y-500 F1080:
N133 X-580:

N1B4 Y1@8.

Key in
L

After Modification

PROGRAM(EDITY 01234 NOO18
N10@ XS5.0 Yiea. :

N1@d1 GOl Z-1.100:

N1@2 X-380 Y-500 F1119:

N1B3 X-500:

N184 Y10. :

Fig. 4.36

The input word less than 32 characters can be replaced
as one group.

Program No. Mbdification

Specify the program number of the program head
with the CURSOR, key in the new number, and

depress the ALTER key. The new number will

replace the CURSOR-indicated number and upper
right number. When this function is used, set

parameter #6008 D5 to “1”.
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4.6.4 ADDING PART PROGRAM (INSRT KEY)

Programs will be inserted using PROG key in the
EDI T node.

I nsertion of words

Specify the word before the word to be added
using CURSOR, key in the data to be added, and
depress the INSRT key. The new data will be
inserted immediately after the word specified by
the CURSOR.

Before Insertion

PROGRAM(EDIT) 01234 NOO1B8

. N199@ X5.0 Yiee. :
N1©@1 GO1 Z2-1.100:
N182 X-30@ Y-580 F1000 :
N1B3 X-500:
N1@4 Y18@. ;

After Insertion

FROGKAMED T 01234 NGQ18
N189Q xX5.8 Y1008. .

N19Q1 GP1 Z-1.1080:

N182 X-308 Y-500 F19000:

N1@3 xX-500 FS8e:

N1B4 Yv1i@. :

Fig. 4,37

After insertion, CURSOR indicates the last word.
The input words less than 32 characters can be inserted
as one group.



How to Edit Control-Out and Control-In

The control-in and control-out part maybe edited
by the wusual edit operation.

a, Depress i(Zl key and key, and char-

acter "(" may be entered.

b. Depress D key and [SHIFT| key, and char-

acter “)” may be entered.

Notes:

1. The characters which are indicated in the
thick-lettered keys shown below may be enclosed
in control-out and control-in.

2. The number of characters that may be en-
closed in control-out and control-in less than
32.

3. Nesting of the control-out and control-in is
not allowed.

FUNCTION

MEM DATA
-ALM .DGN ..SET .OUV .vgp : .ﬁfss

3

;aax

( ADDRESS D“A

@-lnn
XYZUW
ml-®@®
@Ill@l
@@--

@D
3
!

7Ele)
(4)(5)(6]
[EE)
He)
el

Of

]
[a)

s

Fig. 4.38

Characters Enclosed
in Control-Out and
Control-In (Thick-
Lettered Keys) for

9“ CRT

4.7 SUPPLEMENT TO DATA INPUT/OUTPUT
INTERFACE *

The external equipment having the designated
input /output interface may be attached to the
NC to input /Zoutput the foilowing NC information:

(1) Part Programs
(2) Tool Offset Amount
(3) Setting and Parameters

4.7.1 TYPES AND FUNCTIONS OF INTERFACE

Table 4.1

®
RS232C Interface No. 1

Nane of [ nterface

Type Of Interface Serial voltage interface

Parameter setting

Par anet er
Setting Input : #6026
Output : #6028
Connector (Note) | DB-25S
Max Cable Length | 15 m
External . .
Equipment Equipment having RS232C interface
. Storing NC data into NC memory or
collating them.
Functions . Outputting NC data to external

equipment (punch out).
* Automatic operation in the tape
mode (for tape reader).

Note : The types of the connector on the NC side.
For the mating connectors to this connector, use the follow-
ing : MR-20F, DB-25P, DB-37P.

DB-25P
® ®

-
b'iu

@ &

' (:) RS232C INTERFACE

(DB-25S)

Fig. 4.39 Data 1/0
in Control

Interface Receptacles
Cabinet

4.7.2 SETTING OF DATA INPUT/QUTPUT INTERFACE
TO BE USED

To use data input/output
sary to set which interface
this setting as follows:

interface, it is neces
is to be used. Make

(1) Setting of Data Input Interface to Be Used

IDVCE1 IDVCEO
(#6003, D1) | #6003, DO)

0 1

Data Input Interface
to be used

RS232C I nterface

PT R
Usually,

interface
this

Note:
reader.

is for the standard tape
interface is set.
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4.7.2 SETTING OF DATA INPUT/OUTPUT INTERFACE
TO BE USED (Cent'd)

(2) Setting of Data Qutput Interface to Be Used

ODVCE1 ODVCEO
(#6003, D5) | (#6003, DA4) Name of Interface
0 I 1 RS232C Interface

4.7.3 SETTING OF BAUD RATE AND OTHERS OF
SERIAL INTERFACE

To useserial interface (RS232C), it is nec-
essary to set the baud rate, stop bit length,
and control code transmssion specification to
paraneters.

a. Setting of Baud rate

I nput #6026D3 | #6026D2 | #6026D 1| #6026D0
output | #6028D3 | #6028D2 | #6028D 1 | #6028D0
50 0 0 0 0
100 0 0 0 1
110 0 0 1 0
I 150 0 0 1 1
g 200 0 1 0 0
] 300 0 1 0 1
& 600 0 1 1 0
1200 0 1 1 1
2400 1 0 0 0
4800 1 0 0 1
b. Setting of stop bit length
Input #6026D4 = 1: Stop bit as
2 bits
output weoospa O ik bitas

c. Setting of control code transmission designation

Input #6026D5 = 1 : Does not send
out control code

= O : Sends out
control code

output #6028D5

Not es:

1. Set the baud rate and stop bit |ength accord-
ing to the specifications of the input/output
equi pment to be used.

2. The start and stop signals to be sent from
the NCto the inp-ut /output equipment after
pressing IN, VER or OUT key are called
“control codes. * If the specifications of the
input | output equipment do not allow the
acceptance of the control codes, set the
paraneter for control code transm ssion des-
ignation to “ 1" (not send). In this case, it
is necessary to press IN, VER, or OUT key
on the NC side then start / stop the input |
out put equi pment manual | y.
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4.7.4 CABLE CONNECTOR SPECIFICATIONS

The specifications of the cable connectors for
data input Joutput interface are as shown in
Tables 4.2 and 4.3. These specifications depend
on the external equipment to be used and are
therefore listed in this publication for reference
purpose only. Refer to the manual of the external

equi pnent .

Table 4.2 RS 232C Interface
Connecting Cable (A)

Ext [

NC (DB-25P) ) Equ|eprr?'gnt
— S B Connections B —
Symbol | “Name | M. N | Symbo

FG 5?%%di ng| 1 Q'—‘Q FG
Sendin

SD  |data g 2 O—V—O ‘D
Recerving

RD  ljata : OJ\’O ‘D

|Request

[sending | 4|O—\ O| IRS

os [amaie o] s [O4-O es
Not used 6" rm DR

sagribinding 7 |[O+TO) |0

Ao FO| [mww
{

L] ER (or
Not used 25 LO 10
ALARM)

RS

Note:  Wen the external equipnent does not
control the CS (Capable of Sending) signal given
to NC short-circuit pins RS and cs on hoth
ends of the cable as shown in Table 4.3.

Table 4.3 RS 232C I nterface
Connecting Cable (B)

NC (DB-25P) EXte.r”a' .
- —{ Connections o321 PMEN
Signal Pin Pin
Symbol Name No No Symbol
Frame
FG grounding ! Q_—O FG
Send:ing
SD | data 2 O’\/‘O sb
Ressiving
RD data 31 () RD
Request
RS sendling 4 01 ‘O RS
Capable of
Cs sending > OJ LO €S
Not used | 6 O DR
Signal
SG ding| O—O SG
8
ER for
! ‘O ALARM)
Not used |t 25




4.7.5 OPERATIONS USING DATA INPUT/QUTPUT
INTERFACE

The use of data input/output interface allows the
following operations and runs:

(1) The input /output operations of tool offset
amounts, setting data, and paraneter data and
the output operations (punch out) of part pro-
grans. For details, see 4.4, “TAPE | NPUT/
OUTPUT OPERATI ONS OF NC DATA.

(2) The storing of part programs into menory.
For details, see 4.5, “LOADI NG PART PROGRAMS
[ NTO MEMORY' .

tool off-
setting data, and paraneter data,
see 4.8, 'TAPE VEFIRYING".

(3) Tape-verification of part prograns,
set anount,
For details,

4.8 TAPE VERIFYING

The punched tape of the data shown bel ow may
be compared to the contents of the NC internal

memory to check if they match.
. Part program
Tool offset data

Setting data and paraneter

The punched tape is entered through the NC tape
reader or the data input/output interface (option). For
the methods of setting the input/output equipment (set-
ting #6003) and the baud rate (parameters #6026
through #6029), refer to 4.7 “SUPPLEMENT TO DATA
INPUT/OUTPUT INTERFACE T". The following descrip-
tion is made assuming that this option is installed.

4.8.1 SETTING AND PARAMETER TAPE VERIFYING

1. Select “ 1" of system No. switch.

2. Set the MODE SELECT switch to the EDIT.
3. Depress PRM function key.

4. Depress RESET key.

5. Load the NC tape via tape reader.

6. Depress VER key.

Tape starts, and the contents of tape and
the contents of setting /paraneter are veri-
fied. "VER" blinks on the CRT.

[f di sagreement with the tape data |s detect—
ed, " INp UT ERROR" Dblinks on the C

7. After conpletion of verifying without dis-
agreenent , tape reader stops and "VER" dis-
appears.

4.8.2 TOOL OFFSET VALUE TAPE VERIFYING

4.8.3

(1)

(2)

Set the MODE SELECT switch to the EDIT.
Depress OFS function key.
Depress RESET key.

Load the source tape via tape reader .

Depress VER key

Tape starts , and the contents of tape and
the contents of tool offset values are verifi-
ed. |If disagreement with the tape data is
detected, “INPUT ERROR’ blinks on the
CRT .

After conpletion of verifying without dis-

agreenment, tape reader stops and "VER"
di sappears.

VERIFYING PART PROGRAM TAPE

Verifying a part program tape having pro-
gram numnber

Select the EDIT node.

Depress the PROG function key .

Set the part program tape to the tape reader.
Depress the RESET key.

Depress the VER key.

The tape is started to conpare the con-
tents of the part program nenory to the

contents of the part programtape. During
this operation , *VER" blinks . If
a msmatch is found , “INPUT ERROR’

blinks on the CRT.

Wen a match is found and this operation is.
conpleted, the tape reader stops , upon
whi ch "VER" display is erased.

Note: By the operation of “RESET , VER *

the verifying feature verifies the data from
the tape head to % code.

Verifying a part program tape having no
program nunber

Select the EDIT node .
Depress the PROG function key.
Set the part program to the tape reader.

Depress the RESET key .

Depress the "O'keyand Key in program
nunber .
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4.8,3 VERIFYING PART PROGRAM TAPE (Cent'd)

f.

Depress VER key.

The tape starts to conmpare the con --

tents of the part program nenory to the con-
tents of the part program tape. During
this operation, "veEr" Keeps blinking. "If

a msmtch is found, “INPUT ERROR' blinks
on the CRT. When a match is found and

this operation is conpleted, the tape reader

stops, upon which "VER" display is erased.

If the keyed in program nunber is not found
in the menory, “NOT FOUND! “ blinks.

In this case,
with the operation of d.

Notes :

L
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The operations for verification with a program num-
ber different from the program number punched on
the tape are the same as those of (2) above. The input
program number is processed in preference to the

punched program number.

Verification by the operation of "Oxxxx VER" regards
the punched information as the information on the

input program number.

When verifying a tape containing program numbers,

no program number should be input.

3

depress the CAN key and start

0.

Verifying a tape containing nmultiple part
prograns

Miltiple part programs punched in a single
tape are continuously verified by the follow
ing operations:

Select the EDIT node.
Depress the PROG function key.

Set the part program tape to the tape read-
er.

Depress the RESET key.

Depress the VER key.

When MD2 ;, MBO ; or M9 ; is read, the tape
reader does not stop but all the part programs are
continuously verified up to % code. Wen the veri-
fication is conpleted, the tape reader stops at the
position of % code.



4.8.4 SUMMARY OF EDITING OPERATION

. Biiit | System Func-
QOperation Lock s#}Niéh Mbde Hon Procedure
Etorbi ng (tjrom NC operator’s panel ) / Par amet er number - [CURSOR]
r
] eyboa Data -
T ' -
E Storing fromtape (Note 1) (Note 2) 1 PRV | [RESET
L)
& | Punch out (Note 3) EDIT
Matching with tape (Note 1] RESET | - [ VER]
2 Storrng from NC operator's panel spp | tting number -
#1 | keyhoard / Data ' [WR]
Storrng from NC operator's panel / Offset nunber - [CURSOR]
keyboar d Address data - [WR]
Storing from tape [RESET ]~
]
& | Punch out EDIT | OFS |[RESET |~ [oUT]
Matching with tape [RESET] -~ [VER]
Oear of all offsets / [O] ~ -9999 —
one| Tape with nunber O OFF [RESET] — [IN]
part
program | Tape without number O | apf [l -, Program nunber —[m]
Sroring (Note 4)
{;E’g‘ Al part prograns on tape OFF [RESET] ~[0] ~ -9999 — [IN]
Addition to registered part . .
pr ogram OFF [RESET] —[NEXT]
punch | Designated part program [RESET ]~ [O] + Program number —
out
Allpart  prograns (Reser |~ [ - -9999-. [ouT
Match One|Tape wi th nurber O "
atch- r EDIT | PROG
. part :
T thout ber O
. i | program | GBE Y O mumbeEr [ResET] ~[0] ~ Program nunber -
g tape Al part programs on tape |RESET| —[VER
W
= ) LCURSOR] (st t 0 address data to be modiied)
g Modify of address data (Note 5) OFF . Address data @l@
CURSOR] [ Set to address data just before
Add of address data (Note 5 OFF
Edit ( ) addition) - [INsRT]
[CURSOR| (set t0 address data to be del eted
Delete of one address data OFF :( e )
~|ERASE
Dlete of one block (lete o OFF [CURSOR] (Set o address data at head of block
to be deleted) - [EoB] -
Address search EA§¥ Address data to be searched ~[CURSOR]
PROG @_. Program
Designated part program or number t0 be searched
Clear OFF EDIT | ALm | —[ERaSE]
All part programs on tape OFF |:| “ -9999 « | ERASE
1 | ih cont arns set rn information, it is also stored and 5. Wthin the linit of 32 characters, addition of miltiple address
?redﬁl the s ’ data anrpthe change to one address data are permt rper?
2. W‘ren data has been stored froma parameter tape, turn the 6. When the cursor fo t he address data in the mddle of a block
ower on and off. and EOB and ERASE k dy? are depressed, the data fol Iow ng
3 %ettrng is punched out at the same time the cursor position is deleted.
4. Stori ng of a part program havi ng a program nunber different

from program ta
operation-as for “tape vrrthout program nunber Q

is performed by the same

163



5. MACHINE CONTROL STATION

5.1 SWITCHING UNITS ON THE CONTROL
STATION

Fig. 51shows the layout of switching unit on
the control station For details , refer to the ma-
chine tool builder’s manual.

5.1.1 MODE SELECT SWITCH

This switch gives the operator a choice among the fol-
lowing eight modes of operation (RAPID, JOG, STEP,
HANDLE, TAPE, MDI, MEM, EDT).

RAPID : Allows the tool to traverse rapidly or return
to reference point by manual operation.

HANDLET: Allows the tool to feed by operating
the manual pul se generator™.

TAPE: Automatically controls the system from
NC tape.

MDI : allows the operator to write reference value
and execute the contents.

MEM Automatically controls the systemwith the
stored part program

EDT : Stores the part programinto menory and
edit the part program

MODE SELECT
JOG Allows the tool to feed continuously by CYCLE  FEED
manual operation . Feedrate is set by JOG START ~ 1OLD TAPE .
FEEDRATE swi t ch. ¥ 2 MDT y —~(HANDLE
VEM ‘ ’ STEP
STEP : Allows the tool to feed manually by step 10G
each time JOG pushbutton is depressed. EDT RAPI D
Fig. 5.2
op- ?F(_)NAL DIS- Z-AXI'S AUX
MbDE SELECT SINGLE TIONAL BLOCK DRy PLAY OFF NE- FUNCTI ON
CYCLE FEED LOCK MACHINE GLEcT LOCK
START HOLD TAPE BLOCK STCP  SKLP RN ™ 1 ock
a o YD1 HANDLE'! @ ®) lab ® @
B\ STEP
@ @ NEMOG OFF  OFF OFF  OFF OFF  OFF
EDT PID
MRROR | MAGE
MANUAL AXIS OVERRIDE ~ START EDIT
ABSSTUTE™ X CANTEL LOCK t LOCK!
OFF  CFF OFF  COFF
NANUAL
HANDLES HANDLE PULSE RAPID TRAVERSE  FEEDRATE SPI NDLE- SPEED
‘ AXIS - MULTIPLY RATE OVERRIDE ~ OVERRIDE OVERR! DE?
X100

X1Q 1000 25 20 100

x1J X10,000 0@ % ‘ﬂ'
X1060,000

e

0 200

EMERGENCY
STOP

Joc FEEDRATEREFERENCE PO NT tﬁ

@f’

/ |

REFERENCE POINT

OFF

o8 oo

90

SO:fiii;L

120
%

TOOL LENGTH
MEASUREMENT™

MEASURE - WRITE &
TIMENT RETRACT

og

Fig. 5.1 Machine Control Station
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5.1.2 CYCLE START PUSHBUTTON AND LAMP

Depress this pushbutton to start the systemin
the automatic operation node (TAPE, MD | and
MEM . The CYCLE START indicating lanp |ights
when automatic operation starts. Depress it again
to start the operation after tenporary stop by

pressing FEED HOLD pushbutton or MODE SE-
LECT switch.

5.1.3 FEED HOLD PUSHBUTTON AND LAMP

\Wen the FEED HOLD pushbutton is depressed
during automatic operation , the feedrate is de-
creased i medi ately and machine notion is stop-
ped. Feedhold i S not active during tapping by
(B4, however, it functions during positioning

before tapping.

If it is depressed while M , S, T or B™ func -
tion without nmove command is being executed,
the FEED HOLD lanp will light, but these func-
tions will be continued until finished. On com
pletion of the function, the lanp goes off and
machine operation is stopped. Depress the CY-
CLE START pushbutton to resune the operation
after tenporary stop by operating FEED HOLD
pushbut t on.

FEED HOLD lamp is automatically illuminated when the
machine stops temporarily during canned cycles if SIN-
GLE BLOCK switch is set on, which indicates the opera-
tion is during canned cycle.

5.1.4 EMERGENCY STOP PUSHBUTTON

Depress this pushbutton to immediately stop all machine
movement in an emergency. The servo power is turned
off and the machine is stopped immediately by dynamic
brake. The NC ALARM lamp lights and alarm code “330”
is displayed.

To recover the system from an emergency stop
after the cause has been renoved, take the fol -
[ owi ng procedure.

1. Turn the EMERGENCY STOP pushbutton
clockwi se to rel ease the |ocking.

2. Depress the RESET key. Alarm code “330’ is changed
to “31 O".

3. Turn on the servo power again by depressing POWER
ON pushbutton. "ALM" on the CRT is extinguished
and "RDY" lamp lights up.

EMERGENCY STOP

Fig. 5.3

5.1.5 HANDLE DIAL* (SIMULTANEOUS ONE-AXIS
CONTROL MANUAL PULSE GENERATOR)

The dial is used as a manual pulse generator to feed the
tool manually with the MODE SELECT switch set to the
HANDLE. After selecting the HANDLE mode, the
machine moves in the plus or minus direction according
to the rotating direction by turning this HANDLE.

Use the axis changing switch for simultaneous one-axis
control. Procedure of HANDLE operation is as follows :

1. Set the MODE SELECT switch to the HANDLE,

2. Select the axis to be operated with HANDLE
AXI'S sel ect switch.

3. Set the nove anount per graduation of the
dial by setting MANUAL PULSE MULTIPLY
switch.

4. Rotate the dial to move the selected axis.

Turning it clockw se causes the axis to nove
inthe plus direction. The axis noves in the
mnus direction by turning it counterclock-

Wi se.
HANDLE HANDLE MANUAL
F AXI' S PULSE MULTI PLY
Z X100
X10 X1000
X tui x1 X10000
X100000
Fig. 5.4

5.1.6 HANDLE AXIS SELECT SWITCH t

This switch is used to select and axis to be oper-
ated. For operation of the switch, see Paragraph
5.1.5 HANDLE DIAL"

5.1.7 MANUAL PULSE MULTIPLY SELECT SWITCH'

This switch is used to:

. Select the value from Table 5.1, corresponding to a
single graduation of the HANDLE dial in the HANDLE
mode.

« Pulses x100 can be multiplied by any multiplication
factor using parameter #6383.

- Select the move amount ( 1 step) from Table

5.2 corresponding to each depression of JOG
pushbutton in the STEP mode.
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5.1.7 MANUAL PULSE MULTIPLY SELECT SWITCH *
(Cent'd)

Notes :

the value of a obtained by omitting under the decimal
point, which is set to #6676. The setting range of
#6676 is O to 127. When #6676 = O, lag pulse clamp
is not executed. The above input pulses are disre-

1.
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Handle coasting can be prevented by #6677 (handle
lag pulse clamp capacity). With this parameter
installed, when handle is turned quickly, there will
be a gap between quality of handle turning and that
of movement.

Handle coasting can be prevented by #6676 (handle
input pulse clamp capacity). The following describes
an example of this parameter setting.

When #6677 is used as “handle lag pulse clamp
capacity”, a fraction is obtained in values at the lower
1st/2nd digits even by motion in the handle 10-
time/ 100-times mode. To avoid this, set PRM#6677
= O. Then verify the value of PRM#6222. Assuming
that ;

(PRM #6222)
7.5 X (Manual pulse maximum magnification) ~“a.

Table 5.1 Sel ection of Mve Amunt

garded. Therefore,

the maximum

distance of the

flowrate is as shown below, affected by the relation to
the handle feeding acceleration/deceleration.

(#6222)

i
'
]
1
1
|
|
'
I
t
I

( #6350-)

t

Mve command value accunulated internally when handle input

enters in a step.

This value is discharged as remaining moving amount after the
handl e input is interrupted.

This is equivalent to the JOG button, corres
tion to a stop after the comand is turned ofr.

in the HANDLE Mbdet

Fondi ng to decelera-

Metric I nch Rotating Angle®
X | 0.001 mm 0.0001 inch/ 0.001 deg/
graduation graduation graduation
0.01 nm 0.001 inch/ 0.01 deg/
x 10 graduation graduation graduation
X 0.1 mmt 0.01 inch/ 0.1 deg/
X §80 graduation graduation graduation
X

Table 5.2 Selection of Mve Anpunt

in the STEP Mbde

Metric I nch Rotating Angle®

x| 0.001 m step 0.0001 inch/step | 0.001 deg/step

x 10 0.01 nmi step 0.001 inch/step 0.01 deg/step
x 100 0.1 mi'step 0.01 inch/step 0 1 deg/step
__x 1000 1.0 mistep O 1 inch/step 1.0 deg/step
x 10000 10.0 mm'step 1.0 inch/step 10. 0 deg/step

X 100000 100.0 mmistep 10.0 inch/step 100. 0 deg/step




5.1.8 JOG PUSHBUTTONS 5.1.9 JOG FEEDRATE SWITCH

This pushbutton is used to feed the tool manually. The JOG FEEDRATE switch is used to select the jog feed-
rate in the JOG mode. Up to 32 steps of feedrate can be

With any of pushbuttons +X, -X, +Y, -Y, +Z, or -Z specified. Jog feedrate depends on the machine tool. For
(+a, -a) "held in the RAPID mode, the axis can be definite values, refer to the machine tool builder's manu-
moved rapidly until the button is released. al. See Table 5.3. The JOG feedrate can be preset by

arameters #6233 to 6264.
These pushbuttons nove the tool at the speed P

set by JOG FEEDRATE switch in the JOG node. RAPI D TRAVERSE

Each time the pushbutton is depressed in the JOG FEEDRATE RATE OVERRI DE
STEP mode , the tool is moved by the value equal
to step set by MANUAL PULSE MULTIPLY sel ect
switghb Maxi mum fe%dr%tzezzper step is deter- 50 100
mned by paraneter ¢ D 255 7

S
Note :  JOG pushbuttons work on all axes.

JoG .

T+ +y +2 ta +f Fig. 5.6

J U UUL

] [ N B (O
Ftg. 5.5

Table 5.3 Jog Feedrate
Step [Parameter No. MM /min Step Paraneter No. | nm /min
0 #6233 0 16 #6249 100
1 #6234 1 17 #6250 120
2 #6235 2 18 #6251 150
3 #62 36 4 19 #6252 200
4 #6237 6 20 #6253 250
5 #6238 8 21 #6254 300
b #6239 10 22 #6255 400
7 #6240 12 23 #6256 500
8 #6241 15 24 #6257 600
9 #6242 20 25 #6258 800
10 #6243 25 26 #6259 1000
1 #6244 30 27 #6260 1200
12 #6245 40 28 #6261 1500
13 #6246 50 29 #6262 2000
14 #6247 60 30 #6263 2500
15 #6248 80 3 #6264 3000
Notes :

1. Jog feedrate depends on the mmchine tool.
For definite values, refer to the machine tool builder’s manual.

2. Feedrate of the fourth axis t, if provided, is shown by deg/min.
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5.1.10 RAPID TRAVERSE RATE OVERRIDE SWITCH

This switch is used to adjust the traverse rate by FO, 25,
50 and 100Yo. 100% rate is the rapid traverse rate set by
parameter #6280 to 6284.

The switch is effective both in automatic operation
including GOO command and in manual operation
(RAPID mode). FO is set by parameter #6231.

5.1.10.1 RAPID FEED OVERRIDE SELECTION
SWITCH 2

(1) In the conventional funct|on oye ‘r|de 0 the
four steps of " 1008, 0% 25%, and F0" ca
conmmanded agai nst the rapid feedrate

This function is now expanded to allow overri

de
the six steps of ¥100%, 50%, 25% Fro, F1, and FZ. !

(2) The Fl1 and F2 feedrates are the feedrates
given by the parameter (#6466, #6467).

5.1.11 FEEDRATE OVERRIDE SWITCH

In the automatic operation mode ( TAPE, MEM

M) , this switch is used to adjust the feedrate
by 10% from O to 200% of the programmed feedrate
ﬁecmed with an F function at whatever position
the switch may be set. Feed during tapping by
Gr4 follows F conmand. Were OVERRI DE
CANCEL switch is set on, the tool will be mved
at the programmed feedrate by F code regardl ess
of switch setting.

Table 5.4 Feedrate Override

STEP ) STEP %
0 0 11 110
1 10 12 120
2 20 13 130
3 30 14 140
4 40 15 150
5 50 16 160
6 60 17 170
7 70 18 180
8 80 19 190
9 90 21 200

10 100 _

OVERRI DE
CANCEL
FEIJDRATE
OVERRI DE

100
A

0 200%

Fig. 5.7
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5.1.12 JOG FEEDRATE OVERRIDE SWITCH }

1. This option pernits overrides in 21 steps of
10% per step within a range of Oto 200%in relation
to the jog feedrate.

2. This switch also serves as the “FEEDRATE
OVERRI DE" switch. Wen the JOG node is sel ected.
the Feedrate Override switch becomes the Jog
Feedrate Override sw tch.

JoG PEEDRATE
O\/EIERI DE
FEEDRATE

OVERRI DE
100

QOO%

Fig. 5.8

3, Use this function as follows.

Al'though the Jog Feedrate switch can be switched
over in a maxi num of 32 steps, thisis limted to
the three steps of LON- MEDIUM - H GH and the

intermediate speeds are conpensated for with the
n JoG FEEDRATE OVERRIDE" fUnCti on.

5.1.13 FEEDRATE OVERRIDE CANCEL SWITCH

Turning on the OVERRIDE CANCEL switch pre-
vents the function of FEEDRATE OVERRI DE switch.

5.1.14 SPINDLE SPEED OVERRIDE SWITCH'

1. Wth this switch, the current spindle speed
can be changed to an override speed which
is set at 10% intervals between 50and 120%
of the current spindle speed.

2.During the tapping cycle by &84 and Gr4,
the spindle speed may selectively be nmade
i ndependent of this switch, remaining at the
speed set by an S code. This selection is
made with the parameter #6007p;.

SPI NDLE- SPEED
OVERRIDET

90

120%
1'»
[

50

Fig. 5.9

5.1.14.1 SPI NDLE SPEED OVERRI DE SW TCH 2

(1) Overvi ew

The conventional function that allows 50% to 120%
override against the S command is expanded to
allow override of 10% to 200%



5.1.15 MANUAL REFERENCE POINT RETURN SWITCH

This switch is for bringing the tool back to the reference
poi nt manual |y,

For its operation nethod, refer to 5.2.1 “MANUAL
RETURN TO REFERENCE PO NT' .

5.1.16 REFERENCE POINT LAMPS *

These lanps indicate that the tool is positioned
on the reference point. They light when the tool
is brought to the reference point through the
manual or automatic return to reference point

( G28) , or by the reference point return check

( @&7) , and goes out as the tool noves away from
the reference point by -a subsequent operation.

REFERENCE poINT®
X Y Z a

o o o

REFERENEE POINT
RETURN

OFF

Fig. 5.10

5.1.17 SINGLE BLOCK SWITCH

Turning on this switch pernits individual block-
by-bl ock operation. Turning on this switch after
finishing the current block in the automatic oper-
ation node, the machine stops. A block of data
is executed each tinme the CYCLE START push-
button is activated.

SI NGLE
BLOCK

OFF

Fig. 5.11

5.1.18 OPTIONAL STOP SWITCH

This switch is to execute M0l command in auto-
matic operation node (TAPE, MEM or MDI) .

When the switch is on , the program stops on
conpl etion of the block including M0l conmand,
whil e CYCLE START pushbutton remains illu-
nmnated. Wen the control catches FIN signal,
the light is extinguished. To restart the pro-
gram depress the CYCLE START button.

Vhen the switch is off, MOL command is ignored.

Qperation of the switch is not effective for the
bl ock being executed. During the automatic op-
eration, the switch acts for the next block.

5.1.19 OPTIONAL BLOCK SKIP SWITCH

This switch selects whether the data in blocks
including a “ /" is disregarded or not.

1. While the switch is on, all the commands in
a block programmed after a “/“ are negl ected.
However, block data appearing before the
“ /" remains effective.

2. While this switch is off, blocks including a
" /v are executed along with other blocks.
This switch is ineffective on the block under
execution and blocks stored in the advance-
reading buffer When this switch is turned
on during an automatic operation cycle , it
works on the block read after the switching
on has occured.

Notes :
a.  The two commands “ /' and “ /1" are equivalent.

b. Wth the control provided with the optional
block skip B function *, 8 independent blocks
can be skipped with the switching of the
switches corresponding to “ /2" through “ /9. *

5.1.20 DRY RUN SWITCH

Turning on the DRY RUN switch in the TAPE,
MD | or MEM node causes the tool to nove at the
speed selected by the JOG FEEDRATE switch,

i gnoring all progranmed ¥~ functions. F COm
n‘gngs cagn abepdl sgpl ayed as tﬁgf are progr anmed.
This switch may be used to check the program .

Rapid traverse ( GO0) rate for dry run operation
can be set by setting paraneter # "6006p2. "

Table 5.5
Par anet er Rapid Traverse at
# "6006D2" Dry Run Operation
o Rapid traverse rate*
myn Jog feedrate

* The tool noves at the traverse rate
set by RAPI D TRAVERSE RATE
OVERRIDE switch if provided.

Notes :

Switching the DRY RUN switch during auto-
matic operation becones effective on the current
block . Switching it in mm/rev mode® or during
tappi ng becomes effective on the next block.

During tapping , the set speed when tapping
starts will be kept. It cannot be changed by
JOG operation during dry run operation .

DRY
RUN

@

OFF

Fig. 512
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5.1.21 DISPLAY LOCK/MACHINE LOCK SWITCH

This switch functions to stop updating the posi-
tion display, or to stop nove command pul ses to
the servos. This switch cannot be set unless the
machine is stopped at block end or tenporarily
stopped by FE ED HOLD pushbutton.

OFF
DI SPLAY MACHINE
LOCK ( LOCK
Fig. 5.13

“ O:Fn

Usual operation is made at “OFF" position in both
manual and automatic operation. The nmachine
and the position display operate according to the
command by automatic operation or nmanual opera-
tion.

“DI SPLAY LOCK”

This position is used to exclude the axis movement value
from the position display. 3rd/4th axis external current
position display is not updated, though the machine
moves.

“MACHINE LOCK’

Setting the switch at MACHINE LOCK inhibits axis move-
ment including Reference Point Return. The position dis-
play is updated. M-, S-, and T-functions are executed.
This position is selected to preset the display or to check
the tape data by normal operation.

If MACHINE LOCK is on, reference point return is not
executed. Do not operate this switch unless the machine
is in the stopped state. That is, it is changed only during
block stop or feed-hold.

Note :

When operation is restarted with MACHINE LOCK off
after operation with MACHINE LOCK on, since the NC
operates with the coordinate value obtained immediately
before MACHINE LOCK off as reference, motion is made
in which the coordinate system is shifted by MACHINE
LOCK moving amount when an absolute command (G90)
is provided. Therefore, set again to the proper coordinate
value suitable for the machine position at MACHINE
LOCK O f.

5.1 .22A Z-AXIS COMMAND NEGLECT SWITCH

The switch is used for dry run operation or draw
i ng-check operation on the X-Y plane. Turning
on the switch causes the Z-axis in MACH NE
LOCK condition. The Z-axis novenment is in-
hibited, though the position display is updated.

Qperate the switch when the machine is stopped.
That is , the switch does not function except when
the machine is stopped at the block end by SIN
GLE BLOCK switch or tenporarily stopped bv
FEED HOLD pushbutton.

170

Note :

When operation is restarted by CANCEL off after opera-
tion by Z-axis CANCEL on, since the NC operates with
the coordinate value obtained immediately before CAN-
CEL off as reference, motion is made in which the coordi-
nate system is shifted by Z-axis CANCEL moving amount
when an absolute command is provided.

Therefore, set Z-axis again to the proper coordinate value
suitable for the machine position at CANCEL off.

5.1.22B 4TH AXIS NEGLECT INPUT

(1) Wen the POAER ON switch is pushed with
a 4th axis neglect input on (contact is closed) ,
the systemis equivalent to one without the 4th
axis control. If motion along the 4th axis is
commanded in this state, the machine remains
motionl ess along the 4th axis, but the position
display indicates the supressed notion. (Mchine
lock state) .

YASNAC
—

Fig. 5.14

| 4TH AXIS
[ NEGLECT

o
T

(2) The ON /OFF switching of parameter #6023
D6 is equivalent to the ON /OFF switching of the
4th axis neglect input. The result of these two
is determined by their logical OR.

Table 5.6

ANG 6 Logical OR
Input | #6023 D ® | 4GNC for 4th Axis Neglect)

ON ON (1) ON (Closed)
ON OFF (0) ON (Closed)
OFF ON (1) ON (Closed)
OFF OFF (D) OFF (Open)

Note : When 4NG input or #6023 D6 is switched over, be
sure to switch on the power supply again.
Otherwise, the switching is ineffective.

5.1.23 M-FUNCTION LOCK SWITCH
(AUXILIARY FUNCTION LOCK)

Wien the MFUNCTION LOCK switch is on, it
ignores the M S, ‘T, and B* commands. To
check the tape data, the operation by the switch
is used in conbination with MACH NE LOCK
function .

AUX

FUNCTI ON
LOCK

@

CFF

Fig. 5.15



. The following Mcodes are executed even if the
switch is set on.

. MOO, MO, MD2, MBO
Both its decoded signals and its BCD codes
are sent out to the machine .
MO to MD9
BCD code is not sent out.

« Turning on the M FUNCTION LOCK switch
during automatic operation becones effective
on the block after the next block of the current
bl ock.

5.1.24 MANUAL ABSOLUTE SWITCH

This switch specifies how manual moving amount is
processed at restart of operation when manual operation
is interrupted during automatic operation to move the
tools.

When MANUAL ABSOLUTE SWTCH is on.

Wien automatic operation is restarted after in-
terrupted by manual operation , the tool per-
forms the rest of the conmand in the interrupted
bl ock fromthe end point of manual operation.

The tool moves in parallel with the path speci-
fied by the program

When the command of the next block is GOO or
G0L, the tool noves automatically to the tar-
get coordinate specified by the program Then
the operation is performed according to block
of data.

When the command of the next block is &2 or
@3 ( circular interpolation) , the interpolation
is performed in parallel with programed com
mand. The tool automatically returns to the
target coordinate when GOO or GOL is command-
ed after the circular interpolation.

ACTUAL  MOVEMENT
TAPE COMMAND

REST OF
TRAVEL COMMAND

IVANUAL
OPERATI ON

TRAVEL To TARGET
COCRDVNATE SPECI FI ED
BY #ROGRAM COVMAND

T GO0 AR GO1 COMMAND

T T

" CIRCULAR ™~

X | NTERPOLATI ON %\,
o+ TENPORARY
STOP

(FRED HOLD)

Fig. 5.16

Note: #6008 D3 can determine whether manual
absolute is ON or not in G91 mode; "0" --
effective, “ 1" -- ineffective. If #6008 is set to
"}" and G91 is ineffective, next G90 makes
manual absolute effective.

When MANUAL ABSOLUTE SWITCH is off.

After the automatic operation is interrupted by
manual operation , the coordinate systemis
shifted, and the tool performs the rest of the

travel commands in parallel wth programed
noves.
ACTUAL MOVEMENT
REST OF

TRAVEL COMMAND [/ ,TAPE COMMAND

GO0 OR GOl COMMAND
MANUAL X

OPERATION
et
~ \O\\
- CIRCULAR

INTERPOLATION \\0~
TEMPORARY STOP S~
(FFED HOLD) OFF

MANUAL
ABSOLUTE

Fig. 5,17

The parallel shift is reset by executing Reference Point
Return manually, automatically by G28, or operating the
RESET key. The command value is forced to change to
the current position.

(a) Manual or automatic reference point return operation
(b) RESET operation

5.1.25 MIRROR IMAGE AXIS SELECTOR SWITCH

M RROR | MAGE AXIS switch selects the axis
whose nmotion is reversed for programed opera-
tions.

To select the mirror image axis with this switch
as well as setting function, set the data of set-
ting # "600 Opp-p3" to O

Turn on the MRROR | MAGE Axisswitch of the
axis to which Mrror Imge. function is assigned.
The motion of the selected mirror imge axis is
set up at MB5 command is given until M4 is
commanded.  For details, see 2.8.5.

Note :  During the M 95 (Mrror Image ON) node,
never operate the MRROR IMAGE AXI'S switch,

M RROR | MAGE
AXI S

X Y
@ @
OFF  OFF

Fig. 5.18
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5.1.26 TOOL LENGTH MEASUREMENT PUSHBUTTON
AND LAMPt

Usethe WRITE button, to automatically store
the amount of Z-axis nove manually made

bet ween "home-position” and ‘t base-position”
directly in the tool offset nmenory. For
operating procedure, refer 10 5. 2.3 Automatic
Tool Length Measurenent' .

TOOL LENGTH
MEASUREMENT1

MEASURE- WRITE &
MENT RETRACT

L 1L

Fig. 5.19

5.1.27 START LOCK SWITCH *

When the START LOCK is on, CYCLE START
pushbutton does not function. Use the START
LOCK input to prevent operating the machine in
abnormal condition during automatic operation.
The input may be used as on /off switch on con-
trol station for machine.

- START
YASNAC LOCK
START STLK START
LOCK l I f + LOCK @
OFF

Fig. 5.20

Note : START LOCK switch is not effective during feed
hold.

5.1.28 EDIT LOCK SWITCH *

Turning on the EDIT LOCK switch prevents the function
of ERS, INS and ALT keys, and storing from NC tape.
When editing is made with EDIT LOCK switch turned on,
“EDIT LOCK” blinks on the CRT display.

5.1.29 AXIS INTERLOCK INPUT

The control is provided with AXIS | NTERLOCK
input for each axis to prevent axis notion .

Interlocking an axis in feed notion causes the
axis to slow down to a stop. Wen the interlock
is released, the axis notion finishes the inter-
rupted block and proceeds to the next.

Interlocking one of the two or three axes being
simul taneously interpolated disables the inter-
pol ation
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YASNAC
- | TX
L] ag—1y
AXI'S I TY AXI'S
INTER-! [} p g——1Y | NTERLOCK
LOCK 1z
[] g1z
IT.
}——j—*—g——d at
Fig. 5.21

5.1.30 EXTERNAL DECELERATION INPUT SIGNALS '

In order to elimnate the danger of high speed
contact at speed end caused by erroneous notion
commands , |imt switches for originating external
decel eration input signals may be installed at
selected points.

1. During rapid traverse (G00) and manual
operation

When the limt switch is tripped by the tool
movement, the traverse speed is decelerated
inthe tripping direction to a level set by
the paraneter #6340. In the direction oppo-
site to the tripping direction, the original
speed remai ns unchanged.

2. During notion at feedrate ( G 94)

Wile the limt switch is being tripped, the
tool noves at a speed set by the paraneter
#6341. If the feedrate set by the F command
is lower than the rate set by the paraneter,
the original feedrate remains unchanged.

GO0

SHEED SET 3¢ PARAMETER
#6 3340
SPBED SET BY PARAMETER

e

t(x)

g TRAVERSE RATE cLAMP LIM T SW ITCH

RELEASED OPERATED

Fig. 5.22




TYASNAC ] (2) The paraneters for setting prohibited areas
. +EDCX are as shown in the table bel ow.
[ l—4‘8:9’—"+x
‘ Table 5.7
-EDCX -x
[} £ | x vz
+EDCY Point A3 | #6650 | #6651 | #6652
O ag—{*Y 3rd —
TRAVERSE Point B 3 | #6653 | #6654 | #6655
-EDCY -Y RATE :
Point A4 6656 6657 6658
gﬁ};ﬁp D =S CLAMP 4th o # # # Parameter
+EDCZ Point B4 | #6659 | #6660 | #6661
LIMIT [jr ag—* A
SW TCH 5th Point A5 #6662 #6663 #6664
D -EDCZ 0 g—t-? Point B5 | #6665 | #6666 | #6667
+EDC a ‘ o
[} og—1*" Point A sets the boundary value on the positive
t (+) side of the nmachine coordinate system and
. “EDC« e point B sets the boundary value on the negative
(-) side.
(3) Setting of the inside or outside of the 3rd,
Fig. 5.23 4th and 5th prohibited areas as the prohibited
area is performed simultaneously by the following
Not es: parameters.
i. The external deceleration function is ineffec-
tive on feedrate specified in nm per revolu- #6007 D1 Meaning
tion of the spindle (mirev) . non Inside Prohibited
ii. It is also ineffective on the HANDLE feed. BT Outside prohibited

5.1.31 3RD TO 5TH STORED STROKE *

@) The following external signals are used to
turn on area check of either the 3rd or 4th
prohibited area.

By adding the stored stroke limit function (G22, G23), it
is possible to set the 3rd, 4th and 5th prohibited areas
simultaneously. However, selecting the ON/OFF state of
this function must be by means on an external signal.

Table 5.8
(1) 3rd, 4th and 5th prohibited areas #1312
The 3rd, 4th, and 5th prohibited areas can be D1 | DO Meani ng
set by neans of the paraneters “Address Stroke
Limt -3. -4, -5 0o |0 3rd to 5th prohibited area check OFF
0o |1 3rd prohibited area check ON
A3(X, Y,2) T
110 4th prohibited area check ON
SRD PRCHIBITED  AREA 11 5th prohibited area check ON

B3X. ¥.2) O Contact open 1. Contact closed

AKX Y.2) ~ Wien this function is not used, set input
o signal #1312 DO and Dl to “O "

4TH PRCH BITED AREA

J Not e: Same as the notes for section 2.9.12 “STORED

STROKE LIMIT".

B4(X, Y,2)

AS(X, Y, Z,)

5TH PROH IBITED AREA

B5(X.Y.2)

173



5.2 OPERATION PROCEDURE

5.2.1.1 MANUAL RETURN TO REFERENCE POINT

With this function, the tool is returned to the
reference point manually. The procedure is as
follows .

1. Set the node select switch to RAPID or JOG

2. Mnually nove the tool to a position sone
distance away fromthe reference point.
When the tool is within the range A shown
bel ow, it can be brought back to the refer-
ence point in the normal way, as described
bel ow.

3. Turn on the REFERENCE PO NT RETURN
switch.

4. Keep the JOG button for the return direction
depressed. The tool starts to move as in the
normal manual control, but the speed is de-
celerated at the deceleration point, and the
nmotion stops automatically at the reference
poi nt.

5. Then, the reference point lanp for the relevant axis
lights at reference point return conpletion.

SPEED SEQUENCE

i
t
|
i

L ® Y
% p—dt— = DECEL LS S| GNAL
y
N
. ”” ” ” “ REFERENCE
I s PO NT
S| GNAL
AREA A AREA B
c

(D RAPID TRAVERSE RATE @ APPROACH SPEED 2
(#6280 - #6283) (#6316 - #6319)

(® DECELERATION POINT & TRAVERSE DISTANCE

(® APPROACH SPEED 1 (#6304 - #6307)
(#6310 - #6313) ® DOG WIDTH

Fig. 5.24

Notes :

a. As long as the power supply is turned on ,
either the manual or the automatic return to
reference point can be initiated, regardless
of the tool position , but the tool will not re-
turn to the reference point accurately if the
tool is started froma point in the area B . Be
sure to bring the tool into the area A bhefore
initiating a manual or automatic return notion.
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b. Once the tool is returned to the reference
point, the point Cis stored, and if the refer-
ence return motion is initiated froma point in
the area B, this is regarded as an error. Start
the reference return notion froma position in
the area A

c. Once the tool is returned to the reference
point, it can not be further nmoved in the sane
direction unless the REFERENCE PO NT RE-
TURN switch is turned off.

d. Wile the MACHINE LOCK switch is on , the
reference point return function is ineffective.

e. Do not return the tool to the reference point
by the manual reference point return func-
tion, while the buffer is |oaded with blocks
read in advance of execution, because the
stored motion data will be erased by the
reference point return notion.

JOG
/ REFERENCE POINT!

+X |+_:i] [j +al z -
Hgn

] IR IR

[]

REFERENCE POINT
RETURN

®

OFF

-
(]

Fig. 5.25

5.2.1.2 2ND MANUAL REFERENCE POINT RETURN

This function is used to automatically position the
machine at the 2nd reference point under manual
mode.  Positioning can be made without observing
upon which side of the 2nd zero point the current
position is |ocated.

(1) Function

(a) Command ZRN2 (2nd reference point return
request) and +X (or +Y, +Z) under JOG or RAPID
mode, to position the X-axis (or Y-axis, Zz-axis)at
the 2nd reference point. The move speed for
positioning is the JOG or RAPID feedrate.

(b) If ZRN2 turns off (= O) while moving to the
2nd reference point, the move will stop before
completion. If the ZRN2 is turned on (= 1) again,
the move will restart.

(c) If +X (or +Y, +Z) turns off (=0) while moving
to the 2nd reference point, the move will also stop.
Turn on (= 1) +X (or +Y, +Z) again, to restart the
move.

(2) Notes

{d) Inputting the 2nd reference point return mode
when the 1st reference point is stil not conpleted
is not pernitted.

(b) The -X (or -Y, -Z) inputs are also valid in the
2nd reference point return node. Therefore, the
2nd reference point return will not stop before
conmpl etion by turning on the -X (or -y, -Z) input.



(©) Ifthemode i S switched to nodes other than the

JOG or RAPID modes during the 2nd reference
point return, the ZRN2 input is regarded to be
turned off.

(d) The 1st reference point return mode and the
2nd reference point return mode cannot be used at

the same time. |If the two inputs are turned on at
the same time, both modes will become invalid.
(e) The -X (or -Y, -Z) input as well as the +X (or

+Y, +Z) input is effective as the 2nd reference
point return input.

5.2.1.3 EASY REFERENCE POINT RETURN t

When setting the machine reference point the
position where the C-phase pulse is actually output
to the dog position cannot be measured. Thus the
dog position must be adjusted and tried several
times to find the optimum position. This function
eliminates the need of the uncertain dog adjustment;
the optimum reference point position can be set
rapidly and without failure, just by rewriting the
internal data.

The new concept of the theoretical C-phase
pulse is employed to embody this function. The
C-phase pulse position output for a single pulse per
motor rotation is mechanically fixed, and cannot be
adjusted. Therefore, another theoretical C-phase
pulse that generates at an optional position of a
motor rotation is assumed. This theoretical C-phase
pulse is represented by the shift distance from the
C-phase pulse.

(1) Function

The reference point return operation in this
function is completely the same as the conventional
reference point return. The concept of a
theoretical C-phase is used in this function to allow
the positional relation between the dog and the
C-phase pulse as well as the relation between the
dog and the reference point position to be changed,
can be accomplished just by rewriting the
parameter, instead of adjusting the dog position.
Therefore, latch mistakes can be avoided, even
when the C-phase pulse is near the dog switching
point, by increasing or decreasing the theoretical
C-phase shift distance. The distance from the dog
to the reference point can be kept constant, by
adjusting the final run distance. In other words,
the reference point position can be set at an
optional distance from the dog, regardless of the
C-phase pulse position.

t0 G
C-PHASE M o o 0o
AR o n 5 e
‘ ‘ ! RUN :
‘ ' DI_STANGE '

SH FT DI STANCE
REFERENCE PO NT

Fig. 5.26

(2)
#6010 DO to D3 :

Related parameters
Reference point return direction of each

axis
1: -/0 : +

#6016 DO to D3 : Reference point return of each axis
1: Enabled/O Disabled

#6304 to #6307 : Run distance from the theoretical
C-phase

Setting range : -32768 to 32767
Reference point return approach speed 1
Setting range : O to 24000

Reference point return approach speed 2
Setting range : O to 24000

: Move distance per motor rotation
Setting range : 1 to 65535

Theoretical C-phase shift distance
Setting range : -32768 to 32767

#6310 to #6313 :
#6316 to #6319 :
#6444 to #6447

#6480 to #6483 :

Note :

Always turn off the power one time when change is
made to the above parameters.

(3)

(@) When the deceleration limit switch of the
machine reference point is at an optional position

Adjustment

(i) Set the parameter. The temporary setting is run dis-
tance (#6304 to #6307) O, theoretical C-phase shift dis-
tance (#6480 to #6483) 1000.

(ii ) Perform reference point return.

(i) If it stopped before the machine reference point, add
the distance from that position to the machine reference
point to the theoretical C-phase shift distance.

If it stopped beyond the machine reference point, subtract
the distance from that position to the machine reference
point from the theoretical C-phase shift distance.

(iv) Fine adjustment for the true machine reference point
can be made by the theoretical C-phase shift distance or
by the run distance.

(b) When the machine reference point and the decelera-
tion limit switch are at 1/2 the distance of the ball screw
pitch.

(i) Adjust the machine reference point assuming that the
above machine reference point (iii) is at 1/2 the ball screw
pitch. Fine adjustment for the true machine point can be
made by the run distance.

4
(a) Perform reference point return after returning from
the deceleration limit switch position. If the distance to
go beyond the deceleration limit switch is too short,
alarms 231 to 234 occur.

(b) If the setting of the theoretical C-phase shift distance
(#6480 to #6483) and the run distance (#6304 to #6307)
are not appropriate, pull-back occurs, to cause alarms
261 to 264. If this occurs, set a larger value for the run
distance, or make any necessary parameter adjustments.

Notes

(EXAMPLE) When the theoretical C-phase shift
distance is set too large that the
distance from the deceleration limit
switch to the theoretical C-phase pulse

is larger than the motor pitch.
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5.2.1.3 EASY REFERENCE POINT RETURN t (Cent'd)

(ExampLE) When the setting value of the final

distance is negative and the distance
exceeded the distance fromthe deceler-

ation limt switch to the theoretical
C-phase pul se.

5.2.2 AUTOMATIC COORDINATE SYSTEMSETTING!

Wth this function, a new coordinate systemis
set up automatically upon the return of the tool
to the reference point by the manual reference
point return function. The coordinates of the
new origin are preset with the follow ng param
eters. The coordinate systemset up by this

function is equivalent to the ones set up by (92.

1. Paraneters for netric input system

Parameter Meaning
#6636 X coordinate
#6637 Y coordinate
#6638 Z coordinate
#6639 4th coordinate

2. Parameters for inch input system

Parameter Meaning
#6630 X coordinate
#663 1 Y coordinate
#6632 Z coordinate
#6633 4th coordinate

3. Axis can be selected by parameter #6015 for

both metric and inch systems.

5.2.3 TOOL LENGTH Measurement

When a tool nounted on the spindle is manually
brought to a position where the tool tip mekes
contact with the reference surface for Z-axis,

and the WRITE & RETRACT button is pushed,

the fc|>llovw' ng operations are performed by the

control .

a. The distance between the set Z-axis hone
position and the reference surface is stored
automatically in the menmory having the cur-
rently specified correction nunber.

The difference between tool touch position
and base position can be set by paraneter.

b. Increase the correction nunber by 1, in pre-
paration for the next writing.

c. Return the tool to the Zzaxis hone position.
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1. Measuring method (parameter #6039D4 = " O“)

Mount a tool on the spindle, and move it to a Z-
axis position which is to be set as the reference
point. Any position may be set as the reference
point, but for facilitating tool changing process, the
tool changing position may be set up as the refer-
ence point.

Select the manual operation mode (RAPID,
JOG, HANDLE or STEP) using MODE SE-
LECT switch.

C=3

Depress the function key s

The offset number’ specified previously and
related data are displayed.

The page covering tool offset values speci-
fied the tool offset number keyed in will be
shown. The specified number is shown by

Depress the MEASUREMENT button when the
motion stops. MEASUREMENT lamp lights and
the current position of Z-axis will be set as home
position.

(The button is effective only in the manual

=1

operation mode and while the key is
selected. )

TOOL LENGTH MEASUREMENT

4 A

MEASURE- WRITE&

MENT RETRACT
£

.

-? REFERENCE POI NT
MOVE JoG ) |RETRACTION
MEAS- -1X |
URE~ 5
MENT -
(ML) — "} TooL TOUCH PCSI TION

\ BASE POSITION (B)

TOOL
LENGTH

MEASUREMENT
BLOCK GAGE  SETTING #65 07

WORKPIECE

Fig. 5.27



Reference point is the point where measurement h
starts. Measurement is made with the point tem-
porarily determined as coordinate O.

Note: To display this position as coordinate

O reset the POSITION [UNIVERSAL] referring

to par. 4.3,4.1. However the proceeding can i.
be made normally regardliess of this reset.

, =3
Return the function key. j.

f. Set the tool to the tool touch position by

OFFSET 01234 NOO18

POS (UNTW)
H(D>08
H(D)@a1 200 X
H(D>B2 . 680
H(D)>@3 . 2y
H(D>04 . %] JEE—

———.- H(D)BS .446(2-

H(D)B6 . e
H(DIB? - . 200
H(D)@8 . 200
H(>e9 - . 288

2.

WRITE & RETRACT wyhygRg TOOL LENGTH

PUSHBUTTON MEASUREMENT Bl AS
#6507=10.000 mm

L

Fig. 5.28

g. Depress the WRITE and RETRACT buttons.
The NC equipment executes the next operation

i. The distance from reference point to base

Exchange the tool with a next tool by manual
operation or by MD | operation. Even when

the MD nmode is switched on, the MEASURE-
MENT lamp remains lighted. Return to the

MANUAL mode afterwards.

Repeat the processes f. through h. to store
all the required offset values.

Depress the MEASUREMENT key.

The MEASUREMENT |anp goes out, and the
automatic writing function is turned off.
The length neasuring data al so disappears
from the CRT.

Notes :
In this automatic witing node , themea-

sured values are stored in the absolute
val ues .

* when the reference point is different from the tool
change position, the new tool may be brought to
the reference surface directly wfthout first return-
ing to the reference point. Once the home position
has been set up by the use of the MEASUREMENT
key, repositioning to the reference point is not
necessary.

When the WRITE & RETRACT key is depressed
with HOO designated, offset amount will not be
changed. Execute TLM operation by moving the
CURSOR AFTER HO1 .

Remai ni ng di stance measurenent
(Pm #6039D4= “I")

a. For the set of Pm. #6039D4 = “1”, store the remaining

distance R; instead of move measurement M, to tool
offset memory.

The bottom | evel which is used as a base of
calculating remaining distance can be set by
setting #6508 (bottomlevel setting, 1 = input
unit) . Witing operation is the same as
described in step 1.

R=-(A- M)

point, that is, move measurement {M,) is *z
stored as the contents of offset no. speci- 7 REFERENCE POINT
- 1
fIEd' | TOOL LENGTH
! MEASUREMENT
ML= (- Zl] - (B) ™ ): / BIAS (B) #6507
L7
. A ) i
Il The tool automatically returns in the Z- BASEPOST T1ON
direction to the reference point in rapid REMAINING la~BOTTOM LEVEL
traverse. o WORKPIECE SETTING
. DISTANCE #6508 « A)
ll, The tool offset nunber is increased by (m) BOTTOM LEVEL

one in preparation for next witing of
of fset val ue.
(Wen it is H99, HOl is designated. )

Fig. 5.29
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5.2.3 TOOL LENGTH Measurement (Cent'd)
3. Measurement by NC control station

a. Without using MEASUREMENT button ,
the same measuring method as referring
to step 1 on page 188 can be performed
with NC control station.

b. Instead of the MEASUREMENT button,
execute as follows.

C=1 PAGE

i. Depress the"and @]

to select the page of POSITION
[U NIVERSALLI.

ii, Reset the display by depressin

and orc keys, This means
[ 1

that home position is set to “ O" .

keys

111, Return the function mode to offset

=1

by depressing key.

c. Instead of the WRITE & RETRACT
key, execute as follows.

i, Depress theand keys,

This results in the automatic writing
of the same tool offset nmeasured as
witten instep1.

The Z-axis, however, will not return
to home position.

d. In this measurement operation. parameter
#6039D4 (nDVe measurement value/remain -
ing distance switching) is effective.
Storing either one of the values is deter-
m ned by paraneter.

5.2.4 PROGRAM RESTART!

Machining may be restarted from the block that
follows the one for which the sequence number
was specified. This restart is useful when re-
placing the broken tool or taking over the ma-
chining operation from the last work shift.

ls%_ RETI%\ICT E& PO}{Sl(;l-}klAg\‘

ES'EART WLL BE MapE

I RETRAC-

1 TION
!

MANUAL
RESTART § OPERATION
SERROH S X ——eO
FCR PROGRAM

RES TART MACHINING | NTER FUPTED

PO NT (FEED HOLD, etc)

Fig. 5.30
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Program restart is of either type P or type Q
depending on whether the change of the coor-
dinate system before or after the restart is per-
mitted.

5.2.4.1 PROGRAM RESTART OF TYPE P

In type P , the program is restarted assuming that
the change of coordinate system before and after
the restart will not occur. Therefore, this type

is used after the replacement of the tool broken

during operation, for example.

Operation Procedure

When the tool is broken during machining
operation, the automatic operation may be re-
started in the following procedure:

(1) Press FEED HOLD button to stop the oper-
ation and make the tool escape.

(2) Replace the broken tool and perform the
associated chores. Change the tool offset, if
required.

(3) Turn on PROGRAM RESTART switch on the
machine control station.

(4) Press PROG function key to display the
part program being executed. Take note of the
sequence number of the block immediately before
the block on which the feed-hold operation was
performed.

(5) sSet the head of the part program as foll ows:

Set memory node, key-in the program nunber
(oxxxx) to be restarted, and press

CURSOR
! key.
(6) Key-in p, sequence number, and I I l

in this order. The sequence number is the one
that was taken note of ‘in step (4)

While making the setups for program restart, the
control searches for the block of the specified
sequence number. If the same sequence number

appears repeatedly, the nth sequence number may
be specified.

PO 0040123 CUF‘lSOR
———

ELGW—MW‘ 4 DATS:
SEQUENCE NO.

L« HGHORDER 4 DIGTS,
NO. OF TIMES

For exanple, the nth sequence number may be
called in "a subprogram for which L times of ex-
ecution is specified. For the sequence nunber
that appears first , the high-order 4 digits may
be omitted. In this case, the leading zero of the
sequence nunber may also be onitted.



(7) When the search is completed, the CRT
screen automatically displays the program restart
information,

PROGRAM RETURN 00001 w0125
(UNIVERSAL) m 03 33 10* 06 45

X 100. 000 B3 ** K* Kk *%
Y- 200. 000
z 300.000
A 45.000
( INCREMENT) M COUNT ( 0006)
X- 248.774
Y 483.123 T 0015 0025
Z- 182.347 s 0500
A T73.442 B 0000
PRN RDY

Fig. 5.31 Display of Program
Rest art Information

a. Position ( UNIVERSAL) indicates the position
of machining restart. Normally, this position is
the start point of the block on which the feed-

hold operation was performed.

b. Position (INCREMENT) indicates the distance
from the current tool position to the machining
restart position.

c. The M codes and the number of M codes
designated (M COUNT) from the head of the pro-
gram to the block of the specified sequence num-
ber are displayed. However, if the number of
designated M codes exceeds 35, the 35 M codes
as counted from the specified block are displayed.

d. The two last T codes specified up to the
designated block are displayed.

e. The last S code specified up to the designated
block is displayed.

f. The last B code specified up to the designated
block is displayed.

Note: The M codes and T codes are displayed in
the order in which they were specified. The
code displayed last is nearest the designated
block .

(8) Turn off PROGRAM RESTART switch on the
machine control station.

(9) Look at the displayed program restart infor-
mation and specify the M, T, S, or B code
necessary for the restart as shown below

a. Set MD | mode.

b. Press PROG function key.

c. Key-in the necessary M, T, S, or B code and
depress WR key.

d. Press CYCLE START button.

e. Press POS function key and check the dis-
play of program restart information.

(10 ) Set the memory mode.

( 11) Depress CYCLE START button.

The tool moves to the machining restart position, axis
by axis ; that is, the 4th axis, X-axis, Y-axis and Z-axis,
in this order. Then, the automatic operation restarts
from the head of the block (on which the feed-hold oper-
ation was performed) that follows the block of the desig-
nated sequence number.

( 12) The macro program by the T or M code upon
program restart can be selected to be executed or
prohibited, by the parameter. Among the macro
programs by the T or M code when restarting the
program, execution /prohibition of #6130 ( M macro)
and #6134 (T macro) can be selected by parameter
setting (2 bits).

Setting parameters
#6073 Do
= 1 : Prohibit execution of the M code macro
= O : Allow execution of the M code macro
#6073 D,

1 : Prohibit execution of the T code macro
= O : Allow execution of the T code macro

5.2.4.2 PROGRAM RESTART OF TYPE Q

If the coordinate system is changed by any of the
following operations performed after the inter-
ruption automatic operation, use the program
restart of type Q

(1) The machine power was turned off.
(2) G92 is specified by MDI operation.

(3) The setting of work coordinate system is
specified.

(4) The automatic setting of work coordinate system
was specified by reference point return.

(5) ORG key was depressed.

Operation Procedure

The automatic operation interrupted by any of
the above operations may be resumed using the
foll owing procedure:

(1) Wen the machine power is turned on after
the interruption of machining , perform the nec-
essary operations such as reference-point return.

(2) Manually move the tool to the start point (of
machi ning) of the part program . Change the
tool offset amount if necessary.

(3) Turn on PROGRAM RESTART switch on the
machi ne control station.
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5.2.4.2 PROGRAM RESTART .OF TYPE Q
(Cont'd)

(4) Press PROG function key to display the part
program (being executed) Record the sequence
number of the block immediately before the block
to be restarted.

(5) Set the head of the part program as follows:

Set memory mode, key-in the program number

(Oxxxx) to be restarted, and depress CURLSOR

key.
CURSOR
(6) Key-in Q, sequence number, and 1

in this order. The sequence nunber is the one
that was taken note of in step (4).

Wi | e making the setups for programrestart, the
machine searches the block of the specified seg-
uence nunber. |If the sane sequence number
appears repeatedly, the nth sequence number
my be specified.

Q00040123 CURSOR}
[ |

LOW ORDER 4 DIG TS:
SEQUENCE NO.

H G+ ORDER 4 DIATS:
NUMBER OF TI MES

For exanple, the nth sequence number may be
called in a subprogram for which L times of exe-
cution was specified. For the sequence nunber
that appears first, the high-order 4 digits may
be omtted. |In this case, the |eading zero of
the sequence number may also be omtted.

(7) When the search is completed, the CRT
screen automatically displays the program restart
information.

(8) Turn off PROGRAM RESTART switch.

(9) Look at the displayed program restart infor-
mation and specify the M, T, S, or B code re
quired for the restart in MD | mode.

( 10) set the menory mnode.

(11) Depress CYCLE START button.

The tool moves to the machining restart position, axis by
axis ; that is, the 4th-axis, X-axis, Y-axis, and Z-axis, in
this order. Then, the automatic operation restarts from
the head of the block (on which the feed-hold operation
was performed) that follows the block of the designated
sequence number.

(12) When the canned cycle count is specified (L
counts), i t nmoves to the final nachining cycle
position.

( 13) The macro program by the T or M code upon

program restart can be selected to be executed or
prohi bited, by the parameter. Among the macro
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programs by the T or M code when restarting the
program execution/prohibition of #6130 (M nacro)
and #6134 (T macro) can be selected by paraneter
setting (2 bits).

Setting paraneters

#6073 DO
=1: Prohibit execution of the M code macro

0: Al ow execution of the M code nmacro

1 Prohibit execution of the T code nacro
0 Al'low execution of the T code macro

CONSIDERATIONS AND REMARKS

(1) Before depressing CYCLE START button to restart
the program execution, check to see if the axis-by-axis
tool movement (the 4th-axis, X-axis, Y-axis, and Z-axis,
in this order) interferes with the work or any part of the
machine. If the tool is found interfering, correct the tool
position manually.

(2) In both types P and Q, the tool which is
moving to the machining restart position axis-by-
axis may be single-block-stopped after the com-
pletion of the movement for each axis. Even if
the incremental shift amount is “O, “ the single-
block stop is performed when SINGLE BLOCK
switch is on. When the single-block stop is per-
formed, however, the intervention of MD | oper-
ation is not allowed. Manual intervention is
possible. But, if a manual intervention is per-
formed on the axis which has already returned,
it will not return to the machining restart posi-
tion again.

(3) During the search operation for program
restart, set the switches on the machine control
station to the state before commanding program
restart. Otherwise, the former position cannot
be reached.

(4) When a feed-hold operation was performed
during the search operation for program restart,
or a reset operation was performed during or after
the search operation, perform the operations ail
over again.

(5) When PROGRAM RESTART switch is on, the
operation of CYCLE START button is ignored.

(6) Whether it is before or after machining, each
manual operation should be performed with MAN-
UAL ABSOLUTE switch on and MACHINE LOCK
switch off.

(7) In any of the following situations, the tool
cannot return to the correct position:

a. A manual operation was performed with MAN-
UAL ABSOLUTE switch off.

b. A manual operation was performed with MA-
CHI NE LOCK switch on.

c. The search operation for program restart was
performed with MACHI NE LOCK switch on and
then this switch was turned off.



d. A manual intervention was performed during
the axis shift to the return position.

(8) In type P, any of the following operations
performed in the time between the discontinuation
of machining and the search operation for pro-
gram restart will cause an error:

a. The setting of coordinate system was speci-
fied.
ERROR -*. 121 PRTN ERROR {(G92)
b. The setting of work coordinate system was
specified.
ERROR 122 PRTN ERROR (G54 - Gb59)
c. The coordinate system was modified by
operation ORG Kkey.

ERROR . . . 123 PRTN ERR Or (ORG)

In type P , the correct program restart is made
possible only for the blocks that follow the one
for which the coordinate-system setting was per-
formed last before the discontinuation of machin-
ing.

(9) If a specified block has not been found, it
will cause an error.
+ Error 120 PRTN ERROR (NOT FOUND)

( 10) After turning power on, operation for pro-
gram restart without any returning to reference
point will cause an error.

+ Error — ZR UNREADY

( 11) After search operation for program restart is
completed, if shaft is transferred by MDI before
moving shaft, it will cause an error.

+ Error 124 PRTN ERROR (MDIMOVE)

( 12) .
tool dia, MDI cannot instruct _M,S,'_I' or B. In_thIS
case, use manual MD | operation (interruption into
actual buffer during nodifying codes)

(13) “PRN" blinks at the last line of CRT screen between
the times when program restart search is instructed
and when last Z-axis is conpleted to return.

( 14) In DNC operation or tape operation program
can not be restarted.

5.2.5.1 PLAYBACK FUNCTION t

The current axis position during novenment can
be stored as command value in the part program
This function is pernmitted in the PLAYBACK
mode when PLAYBACK switch is turned on in
manual operation mode.

To turn on PLAYBACK mode, activate the PLAYBACK
switch on the machine control station or set #6000 Dy
to “1”. Procedure for storing program in t he PLAYBACK
mode is as follows.

(1) Set the control
(RAPID

in the manual
JOG, STEP, or HANDLE).

operation mode

In program restart operation during modifying ~—__

(2) Turn on the PLAYBACK switch.

(3) Depress the PROG key of function keys.
The CRT screen shows the contents of part pro-
gram number O plus 4 digits and the current
value at the bottom.

(4) Register the new program number after address O.
To register 01234, for example, key-in O, 1, 2, 3, 4 and
depress the WR key.

The numbers are displayed as they are keyed-in.

See the figures below.

PROG( PLAYBACK) 00001 NOOLO
Q0001;
N0001 G92 X140 Y100 Z30;
NOO02 GOO S1200 T0202M03;
NOO03 G41;
NOO04 Xo Z500;
NOOOQ05 G01 zO F20;
NOOO06 X2000;
NOOOQ7 Z-2000;
NOOO08 Y2000;
NOO09 X3000 Y4000;
Pos X1234, 567 Y2345, 678
(UNIV) Z-2345, 789
LS K RDY

Fig. 5.32

PROG (pLAYBAC K) 01234 NOO10

01234,

G00X1234, 567 LSK RD Y

EDIT BUFFER REGISTER

Fig. 5.33

(5) Move the axis to the position which will be
written as command.

(6) Depress the address key for the axis whose
position is written.

(7) Depress the WR key.

The displayed current value is the comand
val ue of the selected address. Key-in the
nunerical data before depressing the W key,
and the total amount of keyed-in value plus cur-
rent value will ke the new conmand val ue.
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5.2.5.1 PLAYBACK FUNCTION t (Cent'd)

NOTE : The current value in POSITION (UNI-
VERSAL) is displayed by depressing the PROG
key in the PLAYBACK mode. It is the same
display as that shown in POSITION (UNIVERSAL)
by depressing the POS key.

(8) Write-in the value, except for axis, by a block of
data in the same way as writing in the EDIT mode. (See
4.6 EDIT OF PART PROGRAM.)

(9) Depress the EOB key.

(10) Depress the INSRT key.
A block of data is stored in the part program.

(11) Repeat steps (5) through (10) until the desired
data are written.

(12) Key-in MO02; or M30; at the end of the
part program.

Notes :

1. The part program stored in the PLAYBACK

operation can be edited in both pLAYBACK and
EDIT modes, Position data stored in the

PLAYBACK operation can be edited (deletion,
insertion, alteration)

2. The current value in POSITION (UNIVERSAL)
can be written-in using the WR key.
Therefore, start PLAYBACK operation after setting up
the machining reference point by G92, etc.

3. Part programs made by PLAYBACK operation and
the ones made by writing operation are the same.
Maximum capacity of part program is the total of both
programs.

4. EDIT operation in the EDIT mode is as usual.

5. When the parameter #6006 D5 (ten times the
input) is “ I“, data written through the keyboard will be
multiplied by ten.

Ex. At the current position Xl .000, keying-in X, I, O
and depressing the WR key will store the value
X1.1000.

6. MDI operation cannot be intervened during com-
pensation C in the PLAYBACK mode. If the Cycle Start
pushbutton is depressed in the PLAYBACK mode, mes-
sage “PLAYBACK LOCK !”, will be displayed. With
PLAYBACK switch turned off, MDI operation can func-
tion.
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Writing Operation

Y

/ 600

‘l)1700.100
b

[ .
T prafls (1200.800,600)

V4

o ' A Novot
e
778
00200 | ¢ 7:700.200.300)
W N0oO02
C (700.200.600

Fig. 5.34

Data of positioning at point A is stored in the
part program. The block after point A is
stored in the PLAYBACK mode.

A. Procedure of changing current position
data using GOO when machine was moved from
point A to point B. Sequence No. for this data
block is NO00O1.

(1) Key-in N, O, 0, O, 1.

Do not depress the WR key. If depressed, “INPUT
ERROR !" will appear on the screen.

(2) Key-in G, O, 0.

(3) Depress WR key after X.

(4) Depress the EOB key.

(5) Depress the INSRT key.

Then, block of N0001 GOO XO. 700; will be
stored in the part program.

B. Procedure for storing current position data
using GO1, FO02 when machine was moved from
point B to point C. Sequence No. for this
data block is N0002.

(1) Key-in N, O, 0, O, 2.

(2) Key-in G, O, 1.

(3) Depress the WR key after Z.

(4) Key-in F, 2, 0.

(5) Depress the EOB key.

(6) Depress the INSRT key.

Then block of NO0002 GOl1Z0.600 F20; will be
stored in the part program.



C. Procedure for storing current position data
using GOO when machine was moved from point
C to point D. Sequence No. for this data block
is NOOO3.

(1) Key-in N, O, 0, 0, 3.
(2) Key-in G, 0O, 0.

(3
(
(

=

Depress the WR key after Y.
4

=

Depress the EOB key.
5) Depress the INSRT key.

Then, block of NOOO3 GOO Y1. 000; will be stored
in the part program.

D. Procedure of storing current position data
for three axes simultaneously when machine was
moved from point A to point D with linear inter
polation Sequence No. for the data block is
NOOO04.

(1) Key-in N, O, 0, O, 4.

(2) Key-in G, O, 1.

(3) Depress the WR key after X.

(4) Depress the WR key after Y.

(5) Depress the WR key after Z.

(6) Key-in F, 1, 0, O.

(7) Depress the EOB key.

(8) Depress the INSRT key.

Then block of NOO04 GO1 X0.700 Y1.000 z0.600
F100; will be stored in the part program.

E. When the machine current position is at
point D (700, 1000, 600) with start at A, follow
the procedure to store the current position data
using the position data of point D when the
machine is moved from point A to point E ( 1200,
800, 600) .

Key-in the incremental value for each axis when
machine moves from point D to point E.
Sequence No. for this data block is N 0005.

(1) Key-in N, O, 0, 0, 5.

(2) Key-in G, O, 1.

(3) Depress the WR key after keying-in XO. 5.
(4) Depress the WR key after keying-in Y-O. 2
(5) Depress the WR key after keying-in Z.

(6) Key-in F, 1, 0, O.

(7) Depress the EOB key.

(8) Depress the INSRT key.

Then, block of NOO05 GOL X1.200 YO 800 Z0.600
FO 600 F100 will be stored in the part program

PROG ( PLAYBACK)

00010;

G91 G28 XO YO ZO;

G92 X9 YO ZO;

G90 G00Xx0.4 YO.2 ZO.3;

N0001 COO XO. 700;

NOOO02 GO01 Z0.600 F20;

NOO003 GOO Y1.000;

NOOO04 GO1 XO. 700 Y1.000 z0.600 F100,

OO0LONOOOO

Pos X .700 Y1.000
(UNIV) z .600
NOOO05 G01X0.5 RDY
Fig. 5.35

BY DEPRESSING WR KEY,
POSITION X IS ADDED TO
THE KEYED-IN VALUE.
AFTER THAT, EACH TIME
THE KEY IS DEPRESSED,
POSITION X IS INCREASED
BY MULTIPLES (X2, X4,
X8 . ).

PROG(PLAYBACK)

00010;

G91 G28 XO YO ZO;

G92 XO YO ZO;

G90 GO0 X0.4 Y0.2 z0.3;

N0001 GOO XO. 700;

NO002 GO01 z0.600 F20;

NOOO03 GOO Y1.000;

NOO04 GO1 XO. 700 Y1.000 z0.600 F100,_

0O0010NOOOO

Pos X . 700 Y1.000
(uNI'v) z .600
NOOO5 GO1 X1.200 RDY
Fig. 5.36

5.2.5.2 PLAYBACK FUNCTION 2

In addition to the conventional playback function,
the current value of each axis, as well as the
cutting feedrate F, spindle speed S and tool
command T execution value can be written by the
external writing signal.

(1) Writing by key operation

The operation procedure is as usual. Refer to the
Operator’'s manual (Par. 5.2.5.1, PLAYBACK
function” ).

The cutting feedrate F, spindle speed S and tool
command T are also written in the same way as the
axis data. Note that if a numeral is typed on the
keyboard before depressing the WR key, the
numeral becomes the command value. If no numeral
is input on the keyboard after typing F or S, over-
ridden values of the current cutting feedrate
command F or spindle speed S become the command

value.
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5.2.5.2 PLAYBACK FUNCTION 2 (Cent'd)

(2) Writing by the external writing signal

|External writing signal #13094|

When this signal is input, the current value of the
axis specified by parameter #6072, as well as the
cutting feedrate F, spindle speed S and tool
command T values can be written as the command
values.

— Parameter

External writing is enabled only in the addresses
corresponding to the bits of parameter #6072 that
turned on.

1 I T | T T 1

# 6072 ! I ! 1 | 1 —

| | | X-AX1S

I | L. Y-AXIS
L—  Z-AXIS

L 4TH AXIS

c UTTING
FEEDRATE F

T%EEBES

COMMAND T

(3)

(a) Select manual
HANDLE) .

Operation procedure

mode (RAPID, JOG, STEP,

b) Turn on the playback switch.

) Set the function key at PRG.

) Register the O number to be created.

(e) Move to the position where the command value
is to be written, according to the selected mode.

(f) Turn ON the external writing signal (#13094).
The current value of the axis specified in parameter
#6072 as well as the F, S, and T values are
compared with the old values; if any change is
observed, the new value is written.

(9) Repeat the above (e) and (f) , to edit the

setting values.

* |If the axis move is not completed when_ the
writing signal is input, "INPUT ERROR" flashes on
the CRT, to disable any insertion until this error is
canceled by the cancel key.

Note :

The following are the command values of F, S, and
T.

F: Current command F x Override (%)
s: Current command S x Override (%)
T: Current command tool
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5.2.6 MANUAL SKIP FUNCTION f

(1) Outline

The operation (feed) stops by turning ON the
tactile sensor under the manual skip mode.
The coordinate value where the tactile sensor
turned on can also be read.

(2) Manual skip operation
(@) Call up the manual mode.
(b) Call up the manual skip mode, by turning on
WSKANI (#13356) and WSH (#13091).

— The work coordinate system shift amount

setting screen is automatically selected.
[ =

— The LED flashes.
(C) Contact the tactile sensor at an optional point
(PI ) on the datum plane, by manual handle
operation.

The X, Y and Z axes positions (POS_MACHINE)
where the tactile sensor signal "PST" turned on are
stored in #6844: Xl|; #6845: Y1; and #6846: Z1.

(d) Contact the tactile sensor at the second
measurement point (P2 )

The X, Y, Z axes positions (POS_MACHINE) where
the tactile sensor signal "PST" turned on are stored
in #6847: X2; #6848: Y2; and #6849: Z2.

(e) Contact the tactile sensor at the third measure-
ment point (P3)

The X, Y, Z axes positions (E'OS_MACHINE) where
the tactile sensor signal 'EST" turned on are stored

in #6850: X3; #6851: Y3; and #6852: Z3.

(f) After measurement of the three points is

completed (turn WSKANI1 and WSH off) , and exit
the manual skip mode.
WSKANI1
(#13356)
WSH 1 _ ] L.
(*1309"" —~f—-—8 MS OR MORE
B [ I
(#13093)
X o #6844 X . #6847 x:# 6850
Yo # 6845 Y . #6848 Y o #6851
7 #6846 7 . #6849 7. #6852
Not es:
1. It is also possible to exit the manual skip mode

after measuring the first point alone.

2. If a fourth point is measured, the result will be
overwritten on the first point.

(3) Remarks

() POS [MACHINEI is used for the manual skip
measurenent. Do not forget the reference point
return before the neasurenent.

(b} [f witing is done without conpleting the
reference point return, alarm occurs when the PST
signal turns on. (ZR UNREADY (X)).



(c) The WSKAN1, WSH signals selected before
selecting the manual mode are invalid.

=2
It enters the manual skip mode (. LED blinks)

only when the WSKAN1 and WSH signals are selected
after selecting the manual mode. The PST signal is also
valid only when activated (turned on from off) under the
writing mode.

(d) Be sure to touch (SKIP signal ON) the datum plane
with the same axis.

(e) When the tactile sensor turns on, it must be
pulled back for a certain amount (parameter #6578) ,
or it cannot be moved in the same direction again.

TACTI LE SENSOR
ONA.

-

PARAMETER #6578 1 = 1 PULSE
(WITHOUT SIGN)

() Tactile sensor contact signal

The tactile sensor contact signal operates in the
following timng, when the tactile sensor signal
turns on.

TACTI LE SENSOR S e SO
SIGNAL #13093 ‘ ‘
TACTI LE SENSOR _

CONTACT Sl GNAL #6191

AFTER THE POSITION . —
I'S FIXED s s

When the tactile sensor signal turns on, the tactile
sensor contact signal turns on after the position is
fixed, and when the tactile sensor signal turns off,
the tactile sensor contact signal turns off after 1
second.

The tactile sensor contact signal (#6191) is " 0"
when off, and " 1' when on.

(g) Tactile sensor contact direction nonitor

When the tactile sensor contact signal (see above)
turns ON, it can be nade determned which axis
contacted the sensor and from which direction.

Tactile sensor contact direction nonitor (#6196)

D7 D6 D5 D4 D3 D2 D1 Do

(h) Manual skip warning monitor

The following warnings appear when a measurement
mistake is made while using manual skip. If this
warning appears, #6192 becomes *“ 1." It becomes "0"
by resetting the warning.

(EXAMPLE) SET P3 (Point ERROR)

(i) Manual skip measurement point monitor

Refer to parameter #6194 to find on which point the
measurement is made.

The value changes as; O, 1, 2, 0, 1, 2.

It returns to the initial state if reset during the
setting (SET P2 or SET P3).

5.2.7 FEEDRATE, SPINDLE SPEED EDITING FUNCTION t

(1) Outline

The execution values of the feedrate and spindle
speed during automatic operation are stored and
feed back to the NC part program to create the
optimized program.

The feedrate (F code) and spindle speed (S code)

will be called FS in the following description.
(2) 1/0
(a) Input

(i) FSOM (#13134)
FS editing mode
Close this signal during FS editing, to prepare
for FS storage and FS memory change.

(i) FSMEM (#13135)
FS storage
Close this signal during automatic operation to
store the operation feedrate and spindle
revolution data into the internal memory.

(iii) FSCH (#13136)

FS memory change

Close this signal while the automatic operation

is held, to reflect the data stored during
automatic operation in the NC part program.
(iv) FSCLR (#13357)

Fsdata clear
Close this signal to clear all the stored FS
dat a.

(b) out put

(i) FSMD (#12090)
During FS editing node
This signal indicates that the FSCMis cl osed
acr;_d_it is ready for FS storage and FS menory
edi ting.
When tghis signal changes from closed-to open,
the feedrate and spindle speed data are
cancel ed.

(ii) FSCE (#12091)
End of FS menory change
This signal closes when the FSCH closes and
the data are reflected in the NC part program
It opens again when the SFCH opens again.
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5.2.7 FE EDRATE, SPINDLE SPEED EDITING FUNCTION *
(Cent'd)

(i11) FSCLRE (#12092)
End of FS data clear
This signal closes when the FSCLR closes and
the stored FS data are cleared. This signal
closes again when the FSCLR opens.

(3) Functions

The rough calculation of the FS is made in the NC
part program to leave the optimization of the feed
override and spindle override after the actual
cutting.

This optimization data and the position of the actual
cutting on the program are stored in the NC
internal memory and reflected on the part program
by closing the FS memory change input.

(a) Operation
(i) call

procedure

up the operation mode.

(EXAMPLE)
(Before FS editing)
o 1 2 3;
G28 X10. Y10. Z10. ;

G92 X100. Y100. 7100. ;
GOO G90 F100. ;

(ii) Search the program to be operated under the
memory mode.

(iii) Close the FSCM.

(iv) Check that FSMD
memory operation.

is output, and start the

(v) Change the feedrate or the spindle speed, for

optimization.

(vi) Close the FSMEM when the optimization is

completed.
(vii) Repeat (v) and (vi) sequentially.

(viii) Hold the operation (label skip status)

(ix) Close FSCH.-—— Enter the execution value stored from
FSMEM in the part program. (The cursor position does
not change.)

(x) Open FSCH. — FSCE closes.
(xi) Open FSCM. — Data stored in (v), (vi) is canceled.

(After FS editing)
o 1 2 3;
G28 X10. Y10. Z10.
G92 X100. Y100. Z7100.
GOO G90 F100.

MO3 S3000 ; MO3 S3000 ;
GO1 X+ ; GOL X+ :
Yoo — FSMEM O oses when the override reaches 80% Y-+ F80.53300 ;
- and S override 110% z0,
X e Xeor Yoo
X:++ Y+ ;- OVERRI DE 60% S OVERRI DE 100% X-+- Y-+ F60.53000 ;
X... Y... : X"' Y ;
Koo Yoo ) CER'CIR
X+ Y - OVERRIDE 50% S OVERRI DE 807 X-+ Y-+ F50.52400 ;
Xeor Yoo Xeor Yoo
X Yoo Xeon Yoo
z Z
GOO XoovYroeZowe: GOO X+ Yoo Zwee
M30 ; M30 ;

(b) Conditions for the FS editing

(Conditions to store the FS data into the NC
internal memory)

(i) The FSMD must be during output.

(i) Must be during automatic operation ( STL
close) .

(\iii) The effective values of the feedrate and
spindle speed are stored upon rise of the FSMEM.
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(iv) The data stored in the above (iii) are all
cancel ed upon fall of the FSCM

(v) Storage can be made for a maximum of 128 tines
(the times that FSMEM can be closed).

(Conditions to reflect the FS data on the part
program )

(i) The FSMD nust be during output.



(ii) Must be during automatic operation (M02 /M30)
Open to close the FSCH under the above conditions,
and the F, S data are inserted into each block
according to the stored data.

(4) Notes

(a) When the FSMEM is closed two or more times in
a single block, the later feedrate becomes effective.
However, the FSMEM count is not incremented.

(b) When the FSMEM is closed in the subprogram,
the FS data are inserted in the subprogram itself.
This needs care, as the subprogram may also be
called up from another program.

(c) The cycle start button is disabled while the
FSCH is cl osed.

(d) The FSMEM cannot effectively be closed during
the tapping cycle.

(e) Close the FSMEM during cutting, to insert the

F, S data,

(f) Close the FSMEM during rapid feed, to insert
the S data.

(9) When the FSMEM is closed 128 times or more, a
warning is output, to permit no further storage.

(hy The following system variable can be used to
monitor the FSMEM

FSMEM count #6180 128 for 128 times or more

Warning #6181 DO 128 over

(i) The FSCM cannot be closed during automatic
operation.

(J) The cycle start cannot be enabled while the
FSMEM is closed.

is attempted with the
is completed.

(k) Warning occurs if editing
FSMD closed, after the FS editing

5.2.8 MACHINING INTERRUPTION POINT RETURN
FUNCTION

This function is used to recover the automatic mode
operation interruption point, after i nterrupting th,
automati ¢  mode and moving the machine by manual

operation for measuring the workpiece or removing

the chips.

(1) Machining interruption point recovery
procedure.
(a) Interrupt the automatic mode operation as
follows .

@D Turn on the single-block switch.

@ Depress on the feed hold button.

(b) Call mode.

() Move the machine under manual mode to free the
tool.

up the manual

(d) Measure the workpiece or remove the chips.

Note :

The condition of the machine when the mode is
switched from automatic mode to manual mode may
differ in some models.

(e) Turn on the machining interruption point
switch.

(f) Depress the manual feed selection button of the
machining interruption point (the point where it
changed from automatic mode to manual mode).
Move the machine at the speed selected for the machin-
ing interruption direction :

When reaching to the point, it stops automatically.

() Turn off the machining interruption point
return switch.

(h) Return to the automatic mode, and depress the
start button to restart the automatic operation.

(2) Notes

(a) The machining interruption return switch must
be turned off if manual jogging is to be done, if it
is during machining interruption point return.

(b) If the NC is reset after changing the mode from
automatic mode to manual mode, no later machining
interruption point return can be performed.

(c) When move is made from the automatic mode to
manual mode, then returned to the automatic mode,
and the move is performed again by switching the
automatic mode to manual mode, the machining
interruption point is the position where the mode is
switched from automatic mode to manual mode the
last time.

5.2.9 CURRENT VALUE NUMERICAL SETTING
FUNCTION t

Numerical setting can be made in the same way as
depressing the "ORG"key in the current position

display ‘Universal” and "external" screens to
display “ O“ .
(1) Call up the manual mode.

(2) Select the “universal” or “external” screen.

and the data by the

(3) Input the axis to be set-u C
or display set-up.

keys, and then input "ORG"

(4) Set “axis designation /ORG” to divide the
current value by two.
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5.2.10 FEED STOP FUNCTIONT BY SENSOR SIGNAL

to receive the
groove
and

Turn on the sensor stop switch,
sensor input signal necessary for centering,
wi dth detection step difference designation,
then to stop. Wen the sensor input is on,
operation is not made in the approaching direction,
but only in the |eading direction.

Therefore, centering, groove width detection etc.
can also be perfornmed by using this function and
the nunerical setting function.

Notes :

(1) The axis that stopped by sensor input will not
move unless once returned in the opposite
direction

Set this axis return distance in paraneter #6578
Always set this paraneter to prevent sensor
chattering, (1 =1 pulse)

(2) The sensor stop function is cancelled when the
mode is changed to the automatic mode. For
safety, it is recommended to keep the sensor away
from the workpiece when changing the mode to
automatic mode.

5.2.11 MANUAL CENTERING FUNCTION !
(1) Cal |

(2) Select the current screen.
" External. ”

up the manual mode.

“Universal,

{3) Turn on the sensor stop mode switch.

(4) Specify the centering axis.
If X "0" or X "123.456" WR or the like is then

specified, this value is temporarily stored » and
isplayed as follows.

x123. 456

_J

(5) Move the X axis and place the sensor on the
circumference of the circle. The feed stops when
the sensor generates a signal, and the value stored
in (4) is set up at that point.

(6) Move the axis in the opposite direction, and
place the sensor on the circumference of the
reverse side.

The feed stops when the sensor generates a signal,
and the center of the two points touched by the

sensor is set up.

(7) Repeat (4) to (6) above alsoon the y axXis.

(8) Turn off the sensor stop mode switch.
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5.2.12 SPINDLE INDEXING FUNCTION '

is a function that
position (a position

The spindle indexing function
stops the spindle at an optional
with an optional rotary angle)

5.2.12.1 ADDITIONAL CONDITIONS FOR THE SPINDLE
INDEXING FUNCTION t

The spindle indexing function nust be understood
wel |, and the conditions consolidated before use

(a) The S5-digit analog output option nust be

i ncor por at ed

(b) Out vs-626 vM3 nust be nounted on the spindle
drive.

(c) PG nust be nmounted on the spindle or spindle
motor, and the gear ratio tobe used fixedat1: 1. (The
best performance is gained when the spindle and the
motor are direct-link type).

(d) The number of feedback pulse per spindle rotation
must be 4096.

(e) The solid tap function option must be validated.

5.2.12.2 RELATED PARAMETERS

The following parameters must be preset to use the spin-
dle indexing function. If any change is made to the para-

meters, be sure to turn off the power once.
(1) Spindle PG mounting position

#6065 D7 1: Motor side
0. Spindle side

Note :

This paraneter is used to link the spindle and the
motor with the gear. Set “O to use the spindle
i ndexing function

(2) Gear ratio of spindle and spindle motor

#6198 Spindle side gears
#6199 Motor side gears
Setting range : 1 to 127
Note :

Set the gear ratio when linking the spindle and

spindle motor with the gear. Set "0" both #6198
and #6199 when using the spindle indexing
function.
(3) Spindle feedback magnification
#6061 D3 to DO
Setting
D3 Dz D1 Do Magnification
0 0 0 1 x1
0 0 1 0 x2
0 1 0 0 x4
1 0 0 0 x8
Standard setting magnification: x 4



(4) Feedback pulses per spindle PG rotation
#6449 Setting unit: 1 = 1 pulse
Setting range: 1 to 32767
Standard setting value: 1024
Notes :

1. Set the value before commanding the spindle
feedback pulse magnification, in this parameter.

2. When performing spindle indexing, set the
parameter so that the feedback pulses (#6061 x
#6449) per spindle rotation become 4096 pulses.

(5) Spindle revolutions against commanded voltage 10 V
in the spindle indexing execution gear

1 =1 rein-l
1 to 32767

#6472 Setting unit:

Setting range:

Standard setting value: 6000
(6) Spindle designation unit position loop gain
#6486 Setting unit: 1 = 0.01 g-!
Setting range: 1 to 32767
Standard setting value: 2500
(7) Spindle error detection ON area
#6174 Setting unit: 1 = 1 pulse
Setting range: 1 to 255
Standard setting value: 50
(8) Spindle indexing rotary speed reference
#6462 Setting unit: 1 = 500 pulse/s
Setting range: 1 to 32767
Standard setting value: 20
Note :

The spindle indexing rotary sr)eed cannot exceed
the maxi num speed of the spindle (#6472)

(9) Spindle indexing creep speed reference

#6463  Setting unit: 1 = 500 pul se/s
Setting range: 1 to 32767
Standard setting value: 10

Note :

The spindle indexing creep speed cannot exceed the
maxi mum speed of the spindle (#6472)

( 10) Spindl e indexing spindle stop acknow edgnent
timer
#6464 Setting unit: 1=28ms
Setting range: 1to 255
Standard setting value: 1

(11) Spindle indexing reference point position

#6465 Setting unit: 1 =1 pulse
Setting range: 0 to 4096
Standard setting value: O

(12) Spindle stop acknow edgnment revol utions

#6473 Setting unit: 1 = rein-I
Setting range: O to 30
Standard setting value: 30

( 13) Spindle revolutions upper limt for solid tap
#6471 Setting unit: 1=1reinl
Setting range: 1 to 32767
Standard setting value: 4500

5.2.12.3 1/0 SIGNALS

The 1/0 signals described here are used to transnit
the operation request and the ending between the
NC unit and the sequencer. Spindle indexing can
normal Iy be performed by the miscellaneous function
conmand, wthout considering these | / O signals.

(1) Spindle indexing position command
#1341 D7 to DO
#1342 D3 to DO

Note :

A binary 12-bit (O to 4096) input that specifies the
spindle stop position. The sumof the data input to
t%is external input signal and the data preset in
the paraneter (#6465) is the spindle Stop position.

(2) Spindle indexing input

#1343 DO 1. Spindle indexing request
0. Spindle indexing request

N
OFF

Note :

[f this input turns on while the spindle is rotating,
the revolution command for the spindle indexing
operation is output. The spindle indexing operation
is performed when the spindle stops. The spindle
revol ution command analog output is still the spindle
positioning command even after the spindle indexing
is conpleted, and continuous the spindle indexing
operation until this input is turned off.

(3) Spindle indexing position increnental conmand

#1343 D1 1. Spindle indexing increnmental
request ON
0. Spindle indexing increnental
request OFF
Note :
This input is to accept, the spindle indexing position

command input prepared for multiple spindle
indexing to different positions, as the incremental
position command from the previous spindle indexing
position. However, turning on this input for the
first spindle indexing after rotating the spindle
with an operation other than the spindle indexing
operation, or the first spindle indexing operation
after the power is supplied, will not make an
incremental position command.

(4) Spindle indexing restart input
#1343 D2 1: Spindle indexing restart request
ON
o: Spindle indexing restart request
OFF
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5.2.12.3 1/0 SIGNALS (Cent'd)

Note :

[f this input is turned on while the spindle

i ndexi ng operation execution output is on, the
spindl e indexing operation is interrupted, and the
spindl e indexi ng operation execution output is
turned off

By turning off this input in such conditions, the spindle
indexing operation restarts.

(5) Spindle indexing execution output

#1207 D2 1: Spindle indexing execution
0: Not spindle indexing execution

(6) End of spindle indexing execution output

#1207 D3 1: End of spindle indexing
o: Spindle indexing not completed

Note :

The spindle indexing input signal must be turned
on and the spindle drive unit soft start cance
input signal turned on by the sequencer, to
execute the spindle indexing function.

5.2.12.4 SPINDLE INDEXING TIMING CHART
[NC SIDEI

SPINDLE INDEXING I

M CODE
SPINDLE | NDEXI NG PoSI TI ON

DESI GNATI ON  INPUT \

SPI NDLE INDEXING OPERATION
REQUEST | NPOT (#1 3430)

SPINDLE | NDEXI NG EXECUTI ON
QUTPUT (#12072)

END O SPINDLE | NDEXI NG__
EXECUTI ON QUTPUT (#12073)

END OF MST FUNCTI ON
INPUT  (FIN)
SPINDLE ORIENTATION SIGNAL

(EXTERNAL SEQUENCE

PROCESSING) ‘ N -*T_—I
SPINDLE ROTATI OGN CoMMaNET ! ] i
ANALOG QUTPUT

z CREEP ROTATI ON
COMMAND

0
o

SPINDLE INDEXING START || SPINDLE 1 NDEXI NG

ROTATI ON' COMMAND - &
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5.2.12.5 SPINDLE INDEXING PROCEDURE

Before using the spindle indexing function, it is
important to consolidate the hardware resource, and
to control the 1/0 signals by the sequencer.

The following is a general operation procedure.

For details, refer to the instruction manual of the
machine tool manufacturer.

(1) Command the M code specified by the machine
tool manufacturer the position in the part program
to perform the spindle indexing.

(2) Execute the part program. The spindle
indexing completes by executing the spindle
indexing M code.

(3) Then continue to execute the part program.

Note :

Spindle indexing cannot be performed under the
solid tap mode. Command spindle indexing after

canceling the solid tap mode.



6. OPERATION PROCEDURE

6.1 INSPECTION BEFORE TURNING ON
POWER

Make sure that the front and rear doors of the
control are firmy closed. The control enploys a
totally-enclosed, dustproof enclosure to shut out
surrounding air. If the door is open, lock it

by turning two door |ockers with a large screw
driver. In addition , inspect the machine refer-
ring to the machine tool builder's manual.

6.2 TURNING ON POWER

1. Check to see that the main power is supplied
for the control.

2. Depress the POWER ON pushbutton on the op-
erator’'s panel, and the control power is sup-
plied and then the cooling fans will start run-
ning. Make sure that air blows out from
the exhaust ports of the upper side of the
control.

3. Depress the POWER ON pushbutton again to
turn on the servo power supply. When the
machine is ready to operate, READy lamp
lights.

4. If READY lamp does not light, detect and
eliminate the cause according to the alarm
code displayed. Refer to 4.3.12 DISPLAY-
ING ALARM CODE .

6.3 MANUAL OPERATION

When the MODE SELECT switch or the machine
control stationis set to RAPID, JOG STEP

or HANDLE position, the machine can be oper-
ated manual ly.

Qperation in RAPID Mde
1. Set MODE SELECT switch to RAPID .

2. Select the speed using RAPI D TRAVERSE
RATE OVERRI DE switch.

Speed setting range: 100% - 50% - 25% - FO

3. Push JOG button to select the axis and direc-
tion of novenent. The nmachine noves at the

specified speed while the JOG button depressed.

# Manual operation is defined as the operation
in RAPID , JOG STEP, or HANDLE.

Qperation in JOG Mde
1. Set MODE SELECT switch to JOG.

2. Adjust the feedrate to the desired setting
with JOG FEEDRATE switch (Up to 32 steps)

3. Push JOG button to select the axis and direc-

tion of movenment. The machine noves at the
specified speed while the JOG button depressed.

Qperation in STEP Mde
1. Set MODE SELECT switch to STEP.

2. Select the nove amount per step using MAN
UAL PULSE MULTIPLY sw tch.

(Move amount setting range)

Metric: 0,001 - 0.01 - 0.1 - 1.0 - 10.0 -100.0
mm /step

I nch: 0.0001 - 0.001 - 0.01 - 0.1 - 1.0-10.0
inch/step

3. Depress JOG button to select the axis and
direction of movenent. The machi ne noves
by the nove amount per step each tine the
button is depressed.

Qperation in HANDLE Mode'

The control with HANDLE dial "can permt the
operation described bel ow.

1. Set MODE SELECT switch to HANDLE.
2. Select the axis with HANDLE AXIS switch.

3. Select the nove amount of the machine cor-

responding to one scale of HANDLE dial using
MANUAL PULSE MULTIPLY switch.
Metric: 0.001 - 0.01 - 0.1

(mm per graduation)
Inch: 0.0001 - 0.001-0.01

(inch per graduation)
Note : "X1000" or “x1 OOOQ" is regarded as
“le. "

4. Rotate HANDLE dial.

Turning the dial clockwise :
The machine noves in the positive direction.

Turning the dial counterclockw se :
The machine noves in the negative direction.
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6.4 PREPARATION FOR STORED LEADSCREW
ERROTR COMPENSATION AND STORED STROKE
LIMIT

Return to Reference Point

Wth an NC equipped with the stored leadscrew
error conpensation or the stored stroke limt func-
tions, either of the following two reference point
return motions nust be perforned after switching
on the power supply and before starting automatic
operati on.

a. Manual return to reference point (See 5.2.1)

b. Execute G91 G28 XO YO ZO ; in the MDI
node.

This procedure is to teach the reference point
to the control, since doing so is necessary be-
cause both pitch error conpensation and stored
stroke check are performed with reference to
the reference point.

Checking Parameter #6006p7

When the control is equipped with the pitch error
compensation function or the stored stroke limit
function, set this parameter to “I”. With the
parameter #6006D, set to “I”, a return to the
reference point is required before starting cycles,
alarm codes (001 to 004 “reference point return
incomplete”) are displayed, if the CYCLE START key is
pushed without making a reference point return
immediately after turning on the power supply. Be
sure to perform the operation for return to reference
point.

Set this parameter to “ 1“ when pitch error
compensation or stored stroke limit is provided.

6.5 PREPARATION FOR AUTOMATIC
OPERATION

The machine nust be positioned properly accord-
ing to the part program prior to the start of auto-
matic operation. After positioning the absolute
coordinate system for the machining nmust be set
properly by manual operation or programm ng.

1. Wen @2 is not programmed in a tape or
menory.

Return the machine manually to the reference
point.

(Refer to 5.2.1.1 MANUAL RETURN TO REFERENCE
POINT).

The (2 command according to the part pro-
gram shoul d be executed by M

@2 xX--. Y.. . Z--;
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| REFERENCE
POINT

Y

+X
ABSOLUTE ZERO POINT (O, 0

Fig. 6.1

If "G92 XO YO zO ;" setting _is required,
the coordinate of each axis can be set to
“Q easily using ORG key.
Refer to 4.1.9 orRG KEY.

EXAMPLE

EOR ;

N1 GO X... Y--. Z---

Fig. 6.2

When (92 is progranmed in a tape or mem-
ory.

VWhen the program requires G92 to be executed at
the reference point, return the machine to the
reference point by manual return to reference point
return.

EXAMPLE

ECR ;
N1G92 X...Y--. Z-- .

Fig. 6.3

Wen &8 and (02 are programmed .

When the program begins with G8 and with
G28 and (¥2, nove the nachine nanually in-
to the area where return to reference point
can be perforned.

EXAMPLE

EQR ;
N1 G28 x... y.. . 7.

N2 G92 X--- Y.. . Z---;

Fig. 6.4



6.6 OPERATION IN TAPE AND MEMORY MODE

1.

Make sure that NC ALARM lanp is not illu-
minated. If illumnated, detect and elimnate
the cause by the indication of alarm code.
Refer to4.3.12, “Dl SPLAYI NG ALARM COCDE.

Check and correct the stored offset values

and then put the machine in the correct start
poi nt .
Set the switches on the control station of

machine to the proper positions
MODE SELECT switch
SINGLE BLOCK toggle switch

RAPI D TRAVERSE RATE OVERRI DE
switch

MANUAL ABSOLUTE toggle swtch
OPTI ONAL BLOCK SKIP toggle swtch
OPTI ONAL STOP (MO01) toggle switch
DRY RUN toggle switch

FEEDRATE OVERRIDE & JOG FEEDRATE
switch

Set the punched tape onto the tape reader.
In MEM node , this opration i S not required.

Depress RESET key on the control station .
Then LABEL SKIP lanp will be illumnated
and the nmenory will be rewound.

Depress CYCLE START button to give a Cy-
cle Start to the system

When the Feed Hold is required for the ma-
chine during the system operation, depress
FEED HOLD button.

If the unexpected event occurs in the system,
i medi atel y” depress EMERGENCY STOP push-
but t on.

6.7 MANUAL OPERATION INTERRUPTING
AUTOMATIC OPERATION

1.

Stop the automatic operation tenporarily by
depressing FEED HOLD pushbutton or by
setting SINGLE BLOCK switch to ON position.

Record the current positions of each axis on
a paper using the current position display
operation .

Set MODE SELECT switch to manual opera-
tion node (HANDLE, JOG or RAPID) , and
the machine can be manual |y operated.

Return the machine manually to the recorded
positions .

Set MODE SELECT switch to the interrupted
automati c-node (TAPE, MD | or MEM .

6. Depress CYCLE START Pushbutton, and the
machine will resume the autonmatic operation.
Notes :

Where MODE SELECT switch is changed with-
out depressing FEED HOLD pushbutton.

a. Wen the autonatic node (TAPE, MDI or MEM is
changed to the manual node (HANDLE, JOG or
RAPID), the machine immediately slows down and
stops.

b. When the automatic modes are changed, the
machine is stopped at the block end.

Where the machine is restarted by depressing CYCLE

START button, the tool path shifted due to manual
operation will be changed by ON-OFF operation of
MANUAL ABSOLUTE switch.

Refer to 5.1.24, “MANUAL ABSOLUTE SWITCH".

I'n manual operation nmpde, when the CYCLE
START button is depressed after witing F, M
S, T or B code by use of the same procedure
as that of MD | operation, the command becones
effective and is executed as soon as written.
This procedure is used to add new data to an
active buffer. However, MOO MOL, M2, MO
and MBO to M9 cann ot be witten.

6.8 AUTOMATIC OPERATION IN MDI MODE

1.

2.

Set MODE SELECT switch to M position.
Wite up to 10 blocks of data by MD operation, and
execute by pressing CYCLE START. Refer to 4.3.3
WRI TING I N BLOCKS AND DI SPLAYI NG CONTENTS
BY MDL

Depress CYCLE START button, and automat-
ic omeration can be executed in MD | node.

6.9 MDI OPERATION INTERRUPTING
AUTOMATIC OPERATION

To nodify the block data after interrupting op-
eration in TAPE or MEM node, the follow ng op-
eration should be done after interrupting the
operation.

1.

Turn on SINGLE BLOCK switch, and the operation
is interrupted after the completion of the block
being executed. At the same time, the next block
of data may be read in advance.

However, several blocks may sometimes be read
ahead.

Verify the buffer data according to 4.3.2 COM-
MAND DATA DISPLAY.

Set MODE SELECT switch to MDI operation.
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6.9 MDIOPERATION

INTERRUPTING

AUTOMATIC OPERATION (Cent'd)

4. Write the data referring to 4.3.3 WRITING IN
BLOCKS AND DISPLAYING CONTENTS BY MDI.

5. Set back MODE SELECT switch to the inter-
rupted automatic mode (TAPE or MEM)

6. Return SINGLE BLOCK switch to OFF posi-
tion.

7. Depress CYCLE START button, and TAPE
or ‘MEM operation can be continued.

Notes :

, Writing data by MDI cannot be executed in tool radius

compensation modes (G41, G42) because two to four
blocks are read ahead. In principle, MDI operation
cannot interrupt. However, F, M, S, T and Bt codes
can be output by the 6.7 MANUAL OPERATION
INTERRUPTING AUTOMATIC OPERATION.

Writing data by MDI should not be performed

in canned cycle modes (G73, G74, G76, G77,

Tape mode MDI interrupting

G81 to G89) . The machine may not operate

properly.
is available only

after completion of advance reading stop block
operation.

. Any other than described above are possible in

MDI operation.
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6.10 PREPARATION FOR TURNING OFF POWER

1.

Make sure that the machine is at standby and
CYCLE START | anp is extinguished.

Check to see that NC ALARM is not indicated
on CRT. If alarmis displayed, detect the

causes of displayed alarm code and elininate
them Refer to 4.3.12, " DI SPLAYI NG ALARM

I nspect the machine referring to the machine
tool builder’s manual .

6.11 TURNING OFF POWER

1.

Depress EMERGENCY STOP pushbutton to
turn off the servo power supply.

Depress PONER OFF pushbutton on the op-
erator’'s panel to turn off the control power

supply .

Cut off the main power supply from the con-
trol.



- Check of
[PREPARATIG»N closing of NC door
. Inspection of

compensation,
stored stroke
limit ON/OFF

CYCLE START on

machine
SETTING OF . MODE SELECT
APPLYINNG - POWER-ON on SWITCHES ON . SINGLE BLOCK,
POWER SUFPLY éTeW?egi'i“:n ) NACHINE CONTROL etc.
P STATIOM
Check of READY lamp on 1
RESET on
CHECK OF * RAPID CYCLE START on
MANUAL . JOG
OPERAT IO . STEP
. HANDLE
S 9 FEED HOLD or
Manual ! SINGLE BLOCK on
. {
RETURN TO zfeer;gon :
REFERENCE | INTERRUPTION OF
ZERO I MANUAL OPERATION
|
Leadscrew ]
1
|
]
i
4

SINGLE BLOCK on

PREPARATION « Positioning to
FOR AUNGMAITIC starting position |

OPERATEDN : ClrINTERVENTION OF

!
|
NC tane _seffing
“
M S CYCLE START on

STORING AND
EDITING RC
TAPE , PRROGRAM
No. SEARCH

( M02/M30 ) corpiletion of
machining

|
()» Cieck if NC ALARM 1is indicated.

Check if
PREPARA4TION FOR « CYCLE START off
CHECK OF POWERSUPPLY OFF - NC alarm off
TOOL POSI-
TKOY OEESET
@ . EMERGENCY STOP on
POWER SUPPLY OFF and then
. POWER OFF on

Fig. 6.5 Operating Procedure
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7. MAINTENANCE

7.1 ROUTINE INSPECTION SCHEDULE

The following describes the requirements to be observed
for maintenance according to time in order to keep the
equipment in optimum condition for extended period.

Except for those checks which can be made with the NC
energized, such as checks for external cleanliness for
vibration and for noise, be sure to turn off the power
supply to the NC before starting to undertake routine
maintenance service.

For this, turning off the power supply by pushing the
POWER OFF button on the NC operator's panel is not
sufficient, because after this button is pushed, several
areas in the housing are energized, and are potentially
dangerous. If power supplied to the NC is cut off, all fans
in the unit are stopped.

7.1.1 CONTROL PANEL

(1) Doors are completely closed. (Daily)

(@) The unit is of a totally-enclosed type and designed to
prevent the outside air containing oil mist, etc. will not
enter the panel. Be sure to close the doors of the control
panels at any time other than during operation.

(b) When it is necessary to open/close the doors for
maintenance, lock the doors by turning two door locks
with the key (model : YEOO 1) attached to the control
panel. When opening or closing the doors, insert the key
and press and turn it until it stops.

The key can be removed in either position of open or
closed.

OPEN POSI TION
{ \\CLCBED
CLCSED
3o ! oo

CLOSED~ 1
OPEN POSI TION

Wth the door Wth the door

ock on right | ock on left
side of the side of the
door. door-,

Fig. 7.1

Note : If the optional door interlocking switcht is
provi ded, opening the door shuts off the main power
supply and stops all operations.

(2) Inspection on gaps and damages in sealed structure
{monthly}

(a) Open each door to check that sealing packing around
the door is not damaged.
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(b) Check that there is no abnormal contamination
inside of the unit. If there is, wipe it off after researching
the cause.

(c) Check that there is no gap when the door is locked
completely.

By executing the items described in this paragraph, the
NC control panel can be operated stably for a longer
period.

7.1.2 SERVOMOTOR AND DC MOTOR FOR SPINDLE

1. Vibration and noise. (Daily or when necessary)

Vibration can be checked by resting the
hand on the motors, and for noise, using a
listening stick is recomended. If any ab-
normality is found, contact maintenance per-
sonnel i mediately.

2. Motor contamination and impairment. (Daily or
when necessary)

Check the motor exterior visually. If dirt or damage
should be observed, inspect the motor by removing
the machine cover. Refer to the machine tool
builder’'s manual.

7.1.3 BATTERY

Make sure that "BAT" or "A/B" on the right-1ow
position of CRT screen is not displayed. If it is
di spl ayed, inform maintenance personnel. The
battery must be replaced with a new one within a
mont h.

7.2 BATTERY REPLACEMENT

The battery is used as power source for menory
in order to prevent programming g data stored in
menory , such as paraneter , tool offset and part
program from erasing

When the battery is discharged after a |ong period
of use, “BAT" or “A/B" is blinked on CRT screen
to give warning for replacenent. On such occa-
sions, the battery nmust be replaced within 30
days. \When replacing , never remove the old
battery with power off, otherwise the data stored
in menory may be cleared.

Commercially sold batteries cannot be used contact
your Yaskawa representative before replacement of
batteries.

Repl acing Procedure
1. Depress POWER OFF pushbutton.

2. When door interlock switch provided
Open the front door and pull out the door interlock



switch movable section by hand (l-layer snap action
is provided).

Then the power supply can be turned on with the
door open.

3. Open the door so that the CPU module (model
JZNC-JRK[ 1)) mounted inside of the front door can
be seen.

Note : Some models have the CPU module mounted
not on the door but on the main unit.

4. Depress POWER ON pushbutton. Where the control
is equipped with a door interlock switch, pull it out
by hand. The power can be turned on, with the door
open.

5. Verify that LED1 on the CPU module (JANCD-PC50)
lights, which indicates that replacement of battery
"ER6V3" is needed.

Fig. 7.2 shows the positions of the LED indicator
lamp and the battery.

Check for the defective battery by the above
procedure.

"ER6V3": YE modelJANCD-BB51

6. Turn off the power supply. Remove the battery cover
to remove the existing battery mounted on the holder.

7. Insert new battery into the battery holder and then
plug it into the connector.

Note : The connector may be inserted even upside
down.

8. When door interlock switch is provided, depress the
movable section.
The switch returns to the previous position and the
power supply cannot be turned on when the door is
“open”.

9. Be sure to close the front door.

10. Turn the power off.

11. Confirm that the battery alarm display on the CRT
screen of NC operation panel and red display lamp on
the front of JANCD-PC50 board have been turned off.

Notes :

(1) Since the work is performed with the front
door open, it is necessary to work as quickly as
possible (to prevent contamination by oil mist,
dust, etc. ).

(2) Contamination by water oil, dirt, etc. to
printed boards, connectors, cables, etc. inside
the equipment must be avoided.

BATTERY

~

P50 CI0_ SKRH0 &
TCw_ 1 Cre ] Sran

i

n

VAT 3

BATTERY FOR NC MEMORY

Hw:(g’ ~. BATTERY ALARM | NDI CATOR
E{;;',t‘g LAMP FOR NC MEMORY

AL

%

—1

o — | ) [
== I
L)

7=

Fig. 7.2

7.3POWER SUPPLY

Various kinds of protective functions are provided for
compound power supply (CPS- 18 F).

However, in the event of a malfunction such as no power
to NC, it is necessary to confirm the items stated below,
immediately alert maintenance personnel and then
rectify the causes.

7.3.1 “SOURCE” LED [GREEN] UNLIT

(1) Check if the main breaker of power supply
has tripped or has an open phase.

(2) Check if the compound control power supply
is properly operating.

7.3.2 "+5 V* LED (RED) LIT

(1) The red LED lights up when an overcurrent
due to the short-circuit of output from+5 V or
an overvoltage of +5 V is detected.

(2) If the trouble occurs due to overcurrent,
re-closing i s possible by neans of POAER
OFF-ON . Re-close after renoving the cause of
trouble.

(3) If the trouble is caused by the overvoltage of
+ 'V, turn off the main breaker once, confirm

that * SOURCE" LED is out, and then re-close the
mai n breaker.

7.3.3 "+24 V LED (RED) LIT

(1) This red LED is lit when an overcurrent due
to the short-circuit of output from +24 V is
detected.

(2) Re-closing by POWER OFF+ON is possible,
Thus, re-close after removing the cause.
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7.3.4 "OHT" LED (RED) LIT

(1) This red LED lit when abnormal temperature rise of
the internal parts is detected.

(2) When this is because of abnormal temperature rise,
the power supply can be turned on after POWER OFF —
ON.

7.4 THERMAL OVERLOAD RELAY OF
SERVO UNIT

The servo control unit has the function of de-
tecting the following alarm status.

Alarm__No.
Circuit protector trip ggi(%) 332(Y) 333(2)

351(X) 352(Y) 353(2)

Overload 354(4)

Servo alarm I 390 for all axes

7.4.1 CIRCUIT PROTECTOR TRIP
(ALARM NO. 331 TO 334)

When the main circuit of the servo control unit is
shorted or when the servo control unit itself be-
comes faulty, the circuit protector in the unit
will be tripped, and the following alarm Nos. will
be displayed on the CRT.

331: FUSE(X)

332:  FUSE(Y)
333: FUSE(Z) .
334: FusE(4)

for X-axis

for Y-axis
for Z-axis

for 4th axis

When a circuit protector is trfpped, and the alarm No. 331
to 334 is displayed, do not attempt to take measures, but
the user should immediately notify your Yaskawa
representative.

7.4.2 OVERLOAD (ALARM NO. 351 TO 354)

The servo control unit is provided with electronic
thermal relays respectively and independently for
the X and Z axes, and they trip under the follow-
ing conditions.

prograns involving excessively heavy cuts
are executed.

Programs involving excessively frequent speed
changes are executed.

Frictions in the machine system become excessively
large.

Wien the electronic thermal relay trips, the
servo power supply is turned off, and the foll ow
Ing alarm Nos. are displayed on the CRT .
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3B A(X) . X- axis overload
352: OL(Y)... Y-axis overload
353: OL(Z) ... Zz-axis overload
354: OL(4) 4Th axis overload

When this is the case, take the follow ng
measures.

(1) Push the POAER COFF button toturn off
the power supply, and then, stop the Sup -
ply of power to NC.

(2) Find the cause of the overloading . For
exampl e , the cause may be elinminated through
modi fications of the part program or by
the elinmination of abnormally large Ioad on
the machi ne.

(3) Supply power to the NC, and push the
POMER ON button to turn on the power
supply and neke the system ready for
operation. However, since the servo notor
requires approximately 30 minutes to cool
down after being overloaded to the extent
of tripping the electronic thermal relay,
wait at least 30 minutes before starting to
operate NC .

(4) If the electronic thermal relay trips, notify your
Yaskawa representative.

7.4.3 SERVO ALARM (ALARM NO. 391 TO 394)

The servo control
alarm states.

unit can detect the follow ng

(1) Where " SERVO ALARM (SERVOPACK)" is

displayed on the CRT, open the door of NC unit,
confirm the LED display for each axis on the
servo control unit, and then immediately notify
your YASKAWA representative.

(2) Release the door interlock switch before
opening the door of NC unit.

(3) Read the accompanying Maintenance Manual
for details.

Table 7.1 Relation between Display Specifications for
LEDs and Output Signals

LED Nane I'ndi cations (Wen Lit)

Main circuit voltage (higher than
200 vDC) in Servopack is normal.
7] Control power supply (+5 V) in

Servopack is nornal.

Speed conmmand input (higher than
60 nmV) has been applied.




8-Segment LEDs (red) 7.6 TROUBLE CAUSES AND REMEDIES

75 MOLDED-CASE CIRCUIT BREAKERS
(MCCB)

Those special housing type controls, with which
all the power sequence control circuits are con-
verted to the NC area, are sonetines provided
W th MCBS which can be turned on and off exter-
nally.

Ceneral ly, when these MC CBS are turned off,
the power supply to the NC is stopped. For de-
tails , refer to the manual of the machine tool
bui | ders.

Relation 7.6.1 ON-LINE SELF-DIAGNOSTICS
Di spl ay Indication (Wen Lit) output On-line self-diagnostics are implemented to locate
Signals trouble quickly and protect the machine against
- malfunctions. Shown below are the displaying functions
L.l Base br eaki ng state ' executed by the control being on-line and machinfng.
(No current through
E] motor) Display of three-digit alarm code including a
code showing an axis in error.
Overcurremt detected
X N . Display of four-digit status code including a
Cl.I'CMIIt puaiector function code showing M, S, T, F, DWELL.
trip detected ) ”
- . Base of Input/output signal display
Abnormal regemeration ower _ . .
. detected P ] These displays can be made at any time, while
circuit the machine is in automatic operation, or at stand-
Overwulltage detected in by.
[5.] Overspeed detected sanlZ oi_s
Undervoltage inter- Servo 7.6.2 ALARM CODES AND REMEDIES
detected rupted. (?Latgzt A bl i ik
Where "ALM" or “A/B” on CRT screen is i nki ng
Overfladi disttected - Self= and the machine stops, depress the ALM key.
Heat simk mwerheat hold is Then alarm code and message will be displayed
: detected made on CRT screen. Alarmcodes “800, " “81 Q" “8?2.0, "
until “830" and “840" are displayed as soon as the co-
A/D error detected | reset. rresponding error occurs.
Open phase detected For the renedies for trouble causes represented by
Runaway prevention al arm codes, see APPENDI X Table A5.2 “LIST OF
- activation detected ALARM CODES”.
I Abnormal MPU (unlit) l

7. 6.3 INPUT/OQUTPUT SIGNALS

To clear up the causes indicated by alarm
codes, check the input /output signals on
the CRT screen.

Input /output signals aredivided into standard
and custombuilt ones, and displayed by specify-
ing the correspondi ng diagnostic nunber with
keys on the operator’s station.

Standard signals areincluded in every type of
YASNAC J50M Custombuilt signals are provided for
high-voltage sequence control panel equipped with
some type of YASNAC controls.
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7.6.3 INPUT/OUTPUT SIGNALS (Cent'd)

YASNAC J50M
Basi ¢
Logi ¢
Processi ng i
Par t Standard Output signals, r

YASNAC J50M

to---

St andar d input signals ! High—voltage

Sequence Pam_el
on Machine Side

Hi gh-vol t age
Sequence Par_lel
on Machine Si de

r
I
Custom-built |
input signals |
cutput signals >
|

OPTI ON
High-
Basic -
Logi ¢ < pandarcis” | vol tage
Processing Sequence \
Part pfﬁngggglgut-> Contr ol
Par t
Fig. 7.3
7.6.4 IMPORTANTALARM CODES 1.

Alarm codes shown below are
the system configuration.
immediately notify your YASKAWA

important ones for

(1)
325: SERVO CPU ERROR....
of a MOTION CPU error.

329: PC CPU ERROR....
PC CPU error.

381: AXIS ERROR (X).
READY from X-axis has

382: AXIS ERROR (V) .
READY from Y-axis has

383: AXIS ERROR (Z) .
READY from Z-axis has

384: AXIS ERROR (4) . . .. This occurs when
READY from 4th axis has not been received.

Alarms by self-diagnosis between CPUS

This occurs

Thi's occurs when
not been received.

Thi's occurs when
not been received.

This occurs when
not been received.

This occurs in the event ofa

If these alarms occur,
representative.

in the event

(2) Alarms that occur when the hardware related

to optional items is changed:

327: UNFINISHED PROM GEN. . This occurs if
no initialization has been made after changing the
memory length of part program.

328: UNSUITABLE MM21. . . . This occurs when the
memory length of part program does not match

the parameter setting.

373: SR-20 UNSUITABLE. . This occurs when
the added hardware does not match the parameter
setting.

To display input /Zoutput signals, proceed as fol-
low s .
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Depress the DGN key.

A page containing the diagnostic number spec-
ified previously occurs on the CRT screen.

The input /Zoutput signals are shown in “ 1,”
n0"and hexadecimal digit.

"1": contact close

“0” . contact open

Key-in the diagnostic number to be displayed.

Depress the cursor or key to page the

keyed-in diagnostic number on the screen.

CURSOR
+ key,

By depressing the cursor

a cursor on the screen moves to the page con-
taining the next diagnostic number.

Data of each line are
displayed in hexadeci-
mal notation are dis-
played at the right side
of the screen.

"1": Contact is closed.
"0" . Contact is open.

By depressing the cursor CUI{SOR kevy,
the cursor moves to the previous line.

When up to the most upper line, the pre-

vious page is displayed.
PAGE
By depressing the page + key, the
next page appears on the screen.
By depressing the page PA+GE key, the

previous page appears.
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Fig. 7.4 Example of Input/Output
Signal Display

7.6.5 BEFORE MAINTENANCE CALL

If the cause of trouble cannot be found by using alarm
codes or 1/0 signals (described in 7.6. 1 to 7.6.3), or
corrective action for the trouble cannot be taken,
record the following items, and notify the company as
soon as possible.

Alarm codes and the accompanying data with
them.

The types and characteristics of the troubles.

The operational procedures just before the trouble
occurred and number of applied NC tape.

Whether the trouble recurs each time, the op-
eration is repeated after depressing the RESET
key.

Date and time when the trouble occured.

Name of the discoverer of the trouble and the
operator.

If trouble occurs, keep the control in the same
condition until it can be checked by your Yaskawa
representative. If the situation permits, avoid
turning off control power, or depressing POWER
OFF button.
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APPENDIX-1 LIST OF SETTING NUMBERS

Setting numbers are classified in the follow ng D1 1: Checks the 2nd prohibited area of stored
three groups: stroke limit
O: Does not check the 2nd prohibited area
Table Al. 1 of stored stroke limit
Setting number Group DO 1: Specifies input units as inch inputs
- - 0: Specifies input units as metric inputs
#6000 to 6004 Setting by bit
#6200 to 6219 Setting by word .
#6002 D7| @6 | b5 |D4 | D3 P220ipi |DWO
#6500 to 6599 Setting by double words
#6700 to 6771 | Setting by double words b7 Awdiary function ock  switch
#6772 t06899 | Setting by double words O: OFF
D6 Machine lock switch
Appendi x table 1-2 lists setting nunbers and é 8EF
their functions. )
D5 Optional stop switch
SETTING NUMBERS AND THEIR CONTENTS 1: ON
O: OFF
#6000 o D5 13 |p2 |D1 | DO D4 Dry run switch
1: ON
137  1: Sets punch-out code to |SO O: OFF.
O: Sets punch-out code to ElA D3 Optional block skipping switch
1: ON
D5 1: Sets playback ON 0: OFF
O: Sets playback ON /OFF with an external D2 Display lock switch
switch 1: ON
O: OFF
D3, D2, D1, DO
D1 Start lock itch
Selects whether to make the mirror image of the 1-aE)N ock: swite
4th axis, Z-axis, Y-axis and X-axis effective in O: OFEE
successive order or to make them external
switches. DO Single block switch
. . . 1: ON
1: Mirror image effective 0: OFE
O: External switch
[ oo | [ | osvaf3] [1]o0]
#6001 D7 D4 | D3 |D2 |D1 | DO
) D6, D4:  selects the output device of the
D7 1: Emits operating panel buzzer sound data input interface
O: Doesd not emit operating panel buzzer D3 When outputting EOB in | SO code;
soun o: Output with LF.

1: Output with CRLF.
D4  Z-axis canceling switch Hiput wi

1: ON D1, DG Selects the input device of the
0: OFF data input interface
D 3 Manual absolute switch Setting Input output Parameter for
1: ON Code Device Device  Setting Baud Rate
O: OFF
#6026 (#6028)
01 RS232C RS232C
D2 Editing lock switch ‘ ‘ ‘ D3 to DO
1: ON
O: OFF
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#6204 J r J

|
#6004 D7{ D% [D55 D&4 B3 | D2 |p1 | DO
D7 The group GO2 G code upon reset is;
O: G17.

1: The G code commanded immediately
before is retained.
D6 1: Cancels life data when executing
command G 122

0: Does not cancel life data when
executing command G 122
D5 The group G03 G code upon reset ;
O : Follows #6005 DO.
1: The G code commanded immediately
before is retained.
D4 1: Programs of program numbers

8000 through 8999 cannot be
registered, erased or edited.

O: Normal registration, erasure
and editing can be performed.

D3 1: Programs with program numbers
8000 through 8999 will not be
displayed.

O: Programs with program numbers
8000 through 8999 will be dis-
played.

D2 O-number automatic renaming function is ;
1: Validated.
O : Invalidated.

D1 1: Single blocks become effective
in relation to an operation com-

mand from the user program.

O: Single blocks become ineffective
in relation to operation commands
or control commands from the
user program.

DO 1: The next block will be executed
if there is no skip signal input
until shifting of the G31 block
ends.

O: Causes alarm “087”

Group number specification during tool change
and reset.

Setting range : 1 to 256

—

#6207 l [

Program No. setting

Specifies program number of tape when
inputting tape without a program number.
Setting range : 1 to 9999

Note: If O is set, input error may cause except
when the number on the upper right of CRT is “O.

#6210

Dwell time setting when executing
G76 and G77

Setting : “1“ =1 ms

Setting range : O to 32767

#6211

Amount of ¢ setting when executing G73
Setting : “I” = 0.001 mm or 0.0001 inch
Setting range : O to 32767

#6212

Default dwell time setting for G73/G83
Setting : “I" = 1 ms
Setting range : 0 to 32767

s ] [

Shift amount “ & " setting when executing G83
Setting : “I” = 0.001 mm or 0.0001 inch
Setting range : O to 32767

#6214 } i J

I #6200 J I rBreak point 1

Break point -2

=n

Break point sequence setting.
Setting range : 1 to 9999.
Will not stop at O.

#6202 l l

Specifies the program No. of a macro program
to be called by B code.
Setting range : 1 to 9999

Automatic corner override Al point
(n% of tool radius)
Setting : “ 1“ = 1%

#6215 ‘ ‘ J

Automatic corner override A2 point
(n% of tool radius)

Setting : “ 1“ = 1%

#6216 l (

Automatic corner override F1
(n% of command feeding)
Setting : “ 1“ = 1%
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SETTING NUMBERS AND THEIR CONTENTS (Cent'd)

{ #6513 X-axis

| #6217 | |

Automatic corner override F2
(n% of command feeding)
Setting : “I” = 1%

#6514 | Y-axis

[ #6515 J Z-axis

‘ #6218 J i

Automatic corner override F3
(n% of command feeding)
Setting : "1" = 1%

Sets stored stroke limit of the X-, Y- and Z-axis
in successive order and also the negative
direction boundary value of the 2nd prohibited
area.

Setting : “ 1" =1 pulse

Setting range : 0 to *99999999

l #6219 ] |

System No. switch setting
Setting range: 0,1, 4

#6516 | | x-axis |
oo ] | ——
#6518 | z-axis |
#6519 | | ath axis

Scaling multiple setting
Multiple = #6500/#6501
Setting : “O’ = Scale multiple = 1

Work coordinate system setting G54 (J1)
Setting : “ 1" = Least input increment
Setting range : 0 to *99999999

#6506 l ( J

[ wes2r | |

Angle setting during execution of commands

G76 and G77
Setting : “I” = 0.001 deg

Rotary angle setting G54 (J1)
Setting : “ 1* = 0.001 deg
* Setting is valid in C specification.

e ]

Tool length measuring bias setting

#6522 | X-axis
#6523 | Y-axis
#6524 | z-axis
#6525 | | 4th axis

Work coordinate system setting G55 {J1)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6527 | | |

Setting : “ 1” = Least input increment
|
#6508 |
Tool length measuring bottom level setting
Setting : “ 1” = Least input increment
#6510 X-axis
| #6511 l l Y-axis
[ #6512 | l Z-axis ‘

Sets stored stroke limt of the X-, Y- and Z-axis
and the boundary value in the positive

direction of the 2nd prohibited area.
Setting : “ 1" =1 pulse
Setting range : 0 to +99999999
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Rotary angle setting G55 (J1)
Setting: "1" = 0.001 deg

#6528 J [ X- axi s }
#6529 J \ Y-axi s ‘
#6530 [ Z-axis




#6531 4th axis #6549 4th  axis

Work coordinate system setting G56 (J1) Work coordinate system setting G59 (J1}
Setting : “ 1" = Least input increment Setting : “ 1” = Least input increment
Setting range : 0 to *99999999 Setting range : 0 to *99999999

#533 | | ] | #6551

Rotary angle setting G56 (J1) Rotary angle setting G59 {J1)
Setting : “I” = 0.001 deg Setting : “I” = 0.001 deg
* Setting is valid in C specification. * Setting is valid in C specification.

#6534 X-axis | w5z | X- axis |
lr #6535 J Y-axis [ #6553 j ‘ Y-axis ‘
r#6536 J { Z-axis ‘ { #6554 l [ Z-axis |
I #6537 | | 4th axis ‘ i #6555 ] ‘ 4th axis ‘

Work coordinate system setting G57 (J1} Coordinate value at skip signal ON
Setting : “ 1” = Least input increment Setting : “ 1” = Least input increment
Setting range : O to *99999999 Setting range : 0 to *99999999
#6539 | | weser || F1 |
Rotary angle setting G57 (J1) ‘
Setting : * 1* = 0.001 deg | #6562 | [ F2
* Setting is valid in C specification.
| weses | | F3 ‘
#6540 j [ X-axis
T
| w6564 | Fa |
| wesa || Y-axis
| #6565 | F5
[ #6542 J I Z-axis 1
| #6566 | | Fé |
| owesas || ath axis |
| weser || F7 |
Work coordinate system setting G58 (J1)
Setting : “ 1" = Least input increment
Setting range : O to *99999999 [ #6568 ] | F8 |
| #esas || | | w569 | | Fo |
Rotary angle setting G58 (J1) F1 -digit speed setting
Setting : “ 1“ = 0.001 deg Setting : “ 1“ = 0.1 mm or 0.01 inch
* Setting is valid in C specification. Setting range : O to 300000
[ wesae || Xaxis | | #ess0 | | j

’ #6547J [ Y—axis} { #6581 J ‘ J
[ wesas || Zaxis | | #ess2 | |
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SETTING NUMBERS AND THEIR CONTENTS (Cent'd)

| #6583 | |

| #6584 |

| #esss |

| #6586 | |

| wess7 |

l #6588 |

| #ess9 | |

#6703 l ‘ X-axis
#6704 Y-axis
#6705 Z-axis

Work coordinate system setting G55 (J2)
Setting : “ 1” = Least input increment
Setting range : 0 to 99999999

{ #6706 ] ‘ X- axis
! #6707 ] [ Y-axis |
#6708 Z-axis

| #6590 |

| #eso1 | |

| #6502 |

[ #6593 | |

| #6594 |

| #6595 |

Set the M codes to call up the macro program.

(Maximum 20 M codes)

WORK COORDINATE SYSTEM SETTING
SPECIFICATIONS B

(44#6700 | ’ X-axis
#6701 Y-axis
r #6702 l [ 2-axis

Work coordinate system setting G54 (J2)
Setting : “ 1” = Least input increment
Setting range : O to *99999999
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Work coordinate system setting G56 (J2)
Setting : “ 1” = Least input increment
Setting range : O to *99999999

I #6709 1 | X-axis
| #6710 | ] Y-axis
’ #6711 ] l Z-axis I

Work coordinate system setting G57 (J2)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

[ #6712 J l X-axis
l #6713 —J l Y-axis
[ #6714 J l Z-axis

Work coordinate system setting G58 (J2)
Setting : “ 1“ = Least input increment
Setting range : 0 to *99999999

{ #6715 ] [ X-axis
[ #6716 J [ Y-axis
l #6717 J i Z-axis ‘

Wrk coordinate systemsetting G59 (J2)
Setting : “ 1" = Least input increnent
Setting range : 0 to 99999999

X-axis

Y-axis




#6720 Z-axis

Work coordinate system setting G54 (J3)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

{ #6721 X-axis ‘
l #6722 j} l Y-axis |
( #6723 J l Z-axis

Work coordinate system setting G55 (J3)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6724 X-axis 1
| w125 | Y-axis
#6726 Z-axis
| ||

Work coordinate system setting G56 (J3)
Setting : “ 1* = Least input increment
Setting range : 0 to $99999999

#6727 [ X-axis |
L #6728 ] { Y-axis |
f #6729 [ Z-axis

Work coordinate system setting G57 (J3)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

[ #6730 ] L X-axis |
[ #6731 ] !l Y-axis
[ #6732 } Z-axis

Work coordinate system setting G58 (J3)
Setting : “ 1" = Least input increment
Setting range : 0 to *99999999

[ #6733 ] l X-axis ‘
( #0734 | \ Y-axis |
[ #6735 j [ z-axis |

Work coordinate system setting G59 (J3)
Setting : “ 1" = Least input increment
Setting range : 0 to *99999999

| w136 || X-axi s
[ #6737 J | Y-axis
#6738 Z-axis

Work coordinate system setting G54 (J4)
Setting : “ 1” = Least input increment
Setting range : O to *99999999

l #6739 ] [ X-axis
| #6740 I l Y-axis
[ wera || Z-axis

Work coordinate system setting G55 (J4)
Setting : “ 1" = Least input increment
Setting range : O to *99999999

#6742 | [ X-axis
| weras || Y-axi s
l #6744J | Z-axis

Work coordinate system setting G56 (J4)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6745 X-axis
| wea6 || Y-axis
{ #6747 J [ Z-axis

Work coordinate system setting G57 (J4)
Setting : “ 1" = Least input increment
Setting range : 0 to *99999999

[ #6748 } [ X-axis ‘
| w649 || Y-axis
( #6750 J { Z-axis

Work coordinate system setting G58 (J4)
Setting : “ 1" = Least input increment
Setting range : O to *99999999
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WORK COORDINATE SYSTEM SETTING
SPECIFICATIONS B (Cent'd)

| #6751 | | X-axis
| wers2 || Y-axis
#6753 J] Z-axis

Work coordinate system setting G59 (J4)
Setting : “ 1" = Least input increment
Setting range : 0 to £99999999

r #6754 i { X-axis
#6755 Y-axis
| werse || Z-axis

Work coordinate system setting G54 (J5)
Setting : “ 1" = Least input increment
Setting range : 0 to £99999999

[ #6757 —l X-axis
{ #6758 ] Y-axis
i #6759 ] [ Z-axis

Work coordinate system setting G55 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

[ #6760 J [ X-axis
| werer || Y-axis
r #6762 ' Z-axis

Work coordinate system setting G56 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to 99999999

| wees || - X-axi's
r #6764 1 [ Y-axis
r #6765 j l Z-axis

Work coordinate system setting G57 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999
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| w6 || X-axi s
| werer || Yoaxis |
! #6768 J l Z-axis

1

Work coordinate system setting G58 (J5)
Setting : “ 1" = Least input increment
Setting range : 0 to *99999999

l #6769 ] l X-axis ‘
!7 #6770 ] I Y-axis 1
w1 || Zaxis |

Work coordinate system setting G59 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

Note : #6772 to #6899 is unused area. Do not use

this area.

WORK COORDINATE SYSTEM SETTING
SPECIFICATIONS C

#6700 X-axis
| wero1 || Y-axis
| #er02 | | Z-axis
| #er0s || ath axis

Work coordinate system setting G54 (J2)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6705
Rotary angle setting G54 (J2)
Setting: “I” = 0.001 deg
F #6706 ] l X-axis
| #6707 ] ‘ Y-axis
[ #6708 ] Z-axis
| #6709 | | 4th axis

Work coordinate system setting G55 (J2)
Setting : “ 1“ = Least input increment
Setting range : 0 to *99999999




g || ] | w29 | |

Rotary angle setting G55 (J2 ) Rotary angle setting G58 (J2)
Setting: "1" = 0.001 deg Setting: "1" = 0.001 deg
#6712 X-axis #6730 X-axis
#6713 Y-axis #6731 Y-axis
#6714 Z-axis #6732 Z-axis
#6715 | | ath axis | | #6733 Ath axis
Work coordinate system setting G56 (J2) Work coordinate system setting G59 (J2)
Setting : “ 1“ = Least input increment Setting : “ 1” = Least input increment
Setting range : 0 to *99999999 Setting range : 0 to £99999999
#6717 #6735
Rotary angle setting G56 (J2) Rotary angle setting G59 (J2)
Setting: "1" = 0.001 deg Setting: "% = 0.001 deg
#6718 J [ X-axis | I #6736 J | X-axis
#6719 ] l Y-axis #6737 Y-axis
#6720 ] Z-axis | #6738 ‘ Z-axis
#6721 [ ath axis | [ w739 | | ath axis |
Work coordinate system setting G57 (J2) Work coordinate system setting G54 (J3)
Setting : “ 1 = Least input increment Setting : “ 1” = Least input increment
Setting range : 0 to *99999999 Setting range : O to *99999999
#6723 #6741
Rotary angle setting G57 (J2) Rotary angle setting G 54 (J3 )
Setting: “1” = 0.001 deg Setting: "1" = 0.001 deg
#6724 | X-axis | #era2 Xaxis |
#6725 | | Y-axis [ #eras | | Y-axis |
#6726 Z-axis #6744 Z-axis |
#6727 l ath axis | [ #6745 J | ath axis |
Work coordinate system setting G58 (J2) Work coordinate system setting G55 (J3)
Setting : “ 1” = Least input increment Setting : “ 1” = Least input increment
Setting range : O to *99999999 Setting range : O to *99999999
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WORK COORDINATE SYSTEM SETTING
SPECIFICATIONS C (Cent'd)

a1 ||

Rotary angle setting G55 (J3)

Setting: "1" = 0.001 deg
#6748 X-axis ]
#6749 Y-axis
#6750 Z-axis
#6751 l [ 4th axis

Work coordinate system setting G56 (J3)
Setting : " 1” = Least input increment
Setting range : 0 to *99999999

#6753

Rotary angle setting G56 ( J3)

Setting: "1" = 0.001 deg
#6754 l X-axis
#6755 J Y-axis
#7156 | | Z-axis
w757 || ath axis

Work coordinate system setting G57 {J3)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6759

Rotary angle setting G57 (J3)

Setting: "1" = 0,001 deg
#6760 | X-axis
[ w701 | | Y-axis
#o762 | | Z-axis
#o763 | | 4th axis

Work coordinate system setting G58 (J3)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999
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#6765

Rotary angle setting G58 (J3)

Setting: "1" = 0.001 deg
I #6766 | X-axis |
#6767 Y-axis
#6768 Z-axis
I #6769 4th axis

Work coordinate system setting G59 (J3)
Setting : “ 1” = Least input increment
Setting range : O to *99999999

#6771

Rotary angle setting G59 (J3)

Setting: "1" = 0.001 deg
| #er72 | | X-axis |
| stz || Y-axis |
] | o]
#6775 4th axis

Work coordinate system setting G54 (J4)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6777

Rotary angle setting G54 (J4)

Setting:  "1" = 0.001 deg
#6778 X-axis
T ] | ro ]
#6780 z-axis |
[ #ers1 | | 4th axis |

Work coordinate system setting G55 (J4)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999



#6783

Rotary angle setting G55 (J4)

#esor | |

Rotary angle setting G58 (J4)

Setting: "1" = 0.001 deg
#6784 X-axis |
#6785 I l Y-axis
#6786 Z-axis |
#6787' 4th axis

Work coordinate system setting G56 (J4)
Setting : “I” = Least input increment
Setting range : 0 to *99999999

Setting: "1" = 0.001 deg
#6802 l X-axis
#6803 I | Y-axis
#6804 | Z-axis
#6805 ] 4th axis

Work coordinate system setting G59 (J4)
Setting : “ 1“ = Least input increment
Setting range : O to *99999999

#6789

Rotary angle setting G 56 (J4)

Setting: "1' = 0.001 deg
] | e ]
| w71 || Y-axis |

#6792 Z-axis |
| #6793 [ ath axis |

Work coordinate system setting G57 (J4)
Setting : “ 1" = Least input increment
Setting range : O to *99999999

#6807

Rotary angle setting G59 (J4)

Setting: “I” = 0.001 deg
#6808 J l X-axis
#6809 | | Y-axis |
#6810 | Z-axis |
#6811 4th axis 1

Work coordinate system setting G54 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to +99999999

#6795

Rotary angle setting G 57 (J4)

#6813

Rotary angle setting G54 (J5)

Setting: "1" = 0.001 deg

| #6796 | x-axis |

[ #er97 | | Y-axis |
#6798 Z-axis

| #6799 | | ath axis |

Work coordinate system setting G58 (J4)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

Setting: “1” = 0.001 deg
#6814 | X-axis
#6815 J I Y-axis
#6816 | Z-axis
#6817 ] | 4th axis |

Work coordinate system setting G55 (J5)
Setting : “ 1” = Least input increment

Setting range : 0 to *99999999
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WORK COORDINATE SYSTEM SETTING
SPECIFICATIONS C ( Cent’ d)

#o837 | |

#819 | |

Rotary angle setting Gb5 (J5)
Setting: "1" = 0.001 deg

Rotary angle setting G58 (J5)
Setting: "1" = 0.001 deg

#6838' J | X-axis
#6839 Y-axis
#6840 Z-axis
#6841 4th axis

#6820 | \ X-axis
#6821 | Y-axis
#es2z | | Z-axis
#6823 | | ath axis

Work coordinate system setting G56 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

Work coordinate system setting G59 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to *99999999

#6843

#6825

Rotary angle setting G56 (J5)
Setting: "1" = 0.001 deg

#os26 | | X-axis
#os21 | | Y-axis
#6828 z-axis
#6829 l ath axis

Work coordinate system setting G57 (J5)
Setting : “ 1" = Least input increment
Setting range : O to *99999999

#6831

Rotary angle setting G57 (J5)
Setting: "1" = 0.001 deg

#6832 X-axis
#6833 | | Y-axis
#6834 Z-axis
#6835 | | 4th axis |

Work coordinate system setting G58 (J5)
Setting : “ 1” = Least input increment
Setting range : 0 to £99999999
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Rotary angle setting G59 (J5)
Setting: "1" = 0.001 deg



APPENDIX-2 LIST OF PARAMETER NUMBERS

Par amet er nunbers are classified in the follow ng

five groups: D4 | D3 Initial status
1L |@ | Sets the G code in the 08 group to G44 at
Table A2. 1 power on.
1 | Setsthe Gcodeinthe 08 group to (A3 at
Par anet er nunber Group power on.

©! &

#6005 to #6099 | Setting by bit

[0} Sets the G code in the 08 group to G49 at
power on.

#6100 to #6199 Setting by byte

D2
#6220 to #6499 Setting by word
#6600 to #6699 Setting by double words
#7000 to #7099 Setting by byte for sequencer DI

Optinum data of paraneters have been set accord-
ing to machine performance and applications. For
any nodification of paranmeter data, consult the
machine tool buil der.

Data pertaining to paraneters #6033 to #6049 nust Dg

1: M95 mode [mirror image ON) at power on
or reset

O : M94 mode (mirror image OFF) at power on
or reset

1: Does not apply mirror image in the G28
interim point in the G95 mode at power on
or reset.

o: Applies mirror image in the G28 interim
point in the G95 mode at power on or
reset.

1: Sets the G code in the 05 group to G91 at

not be nodified, for they have been incorporated power on.
as part of the system O: Sets the G code in the 05 group to G90 at
power on.
PARAMETER NUMBERS AND THEIR CONTENTS
#6005 I D7JD6 D5 |4 | D3 |p2 DI1|DO #6006 D7{D6 |D5 | D4 | D3 | D2 | D!l | DO
D7 1: Stores the H code at &8 for reset. D,, b, Signs of Sb-digit anal og (SDA) output
O: Sets H code to HOO at Q28 for reset.
D¢ 1: stresthe G code in the 01 group for D7 Dg Sign
reset.
‘ M nus
0: Sets the Gcede in the 01 group to GO R | M nus ()
for reset. 1 0 Plus Plus (1)
D5 1: Allows the current value display (universal) . . 2
to be preset by the coordinate system 0 1 Minus Minus @
setting command G92. 0 0 Plus Plus (2)
At this time, the iORG key has coordinate
system zero setup function only in manual at MO3 output | at MO4 output

mode.

0:  Keeps the current value display (universal) Note:

from being preset by the coordinate system
setting command G92. D5

At this time, the | ORG/| key does not have
coordinate system zero setup function while
zero clear is valid in all modes.

Dy, D3: sStatus of G codes at power on .

The functions of (1) and (2) are the same.

1: Sets the least input increment x10

Does not set the least input increnent
to x10

e

1: Checks to see if the spindle speed match
signal (saGR)is off upon transition
froma rapid traverse block to a cutting
feed bl ock.

O Provides no check on the spindle speed
mat ch signal (SAGR)
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PARAMETER NUMBERS AND THEIR CONTENTS
(Cent'd)

D3 1: Enables the internal

O Disables the internal
See #6001, #6002

toggle switches.
toggl e switches.

Dz 1. Enables dry run in response to the
rapid traverse conmand.

O Disables dry run in response to the
rapid traverse conmmand.
D3 1. Causes an alarm (“001-004") upon cycle
start when reference point return is not
made after turning the power on.

O: Causes no alarm .

Note : Set “ 1“ when pitch error compensa-
tion or stored stroke limit is pro-
vided.

When this parameter is set to " 1,” Cycle Start is
not activated unless reference point return of all
the axes have not be completed.
determines whether reference point return is
required or not for each axis.

Refer to parameters #6011 DO to D3.

D O 1: Enables automatic coordinate system
setting
2: Disables automatic coordinate system

setting.

Refer to #6630 to #6639.

#6007 p7|D6 | Db [ D4 | D3 | D2 | b1 |DO

D7 1: Disables start interlock after edit.
0: Enables start interlock after edit.

Enpl oys the newly entered tool conpen-
sation value in place of the old value.

0: Adds the newy entered tool conpensa-

D6 1

tion value to the soterd value to establish

another of fset.
D5 1. Enables error detect ON node at dwell.
0: Disables error detect On node at dwell.
D4 1. Provides output during rew nding.

0: Provides no output during rew nding.

D3 1: Sets the least increnent to Q 0001 in.

0: Sets the least increment to O 001 nm

D2 1. Mkes the spindle override 100% during

tapping by G34.

0: Does not nmake the spindle override 100%
during tapping by G34.
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Setting it to “O”

D1 L Establishes the prohibited area of the
3rd, 4th, and 5th stored stroke linit
outside the boundary.

0. Establishes the prohibited area of the
3rd, 4th, and 5th stored stroke limt
inside the boundary.

DO 1. Establishes the 2nd prohibited area of
stored stroke limit outside the boundary.

0 : Establishes the 2nd prohibited area of
stored stroke limit inside the boundary.

#6008 ] [7] D6 |D5 |D4|03|D2 ‘Dl |DO
D6 1 Rewinds at MB0 command in Tape operation

with YASNAC standard tape reader
(I'st RS-232C)

0: Does not rewind at M30 command in Tape
operation with YASNAC standard tape
reader (1st RS-232C)

1: O nunber is changeable with operation.

0: O nunber is not changeable with @ operation.

1: Feed hold block stop ineffective when
tapping with G34

0: Feed hold block stop effective when
tapping with G4

D3 1' Manual absolute effective in the G 91
mode.
0: Manual absoulte ineffective in the G91
mode.
D2 1 Changes approach speed to jog speed
when restarting program
0: Changes approach speed to fast feed
when restarting program
D1 1 Does not clear the common variabl es
of #100 through #149.
0: dears the comon variables of #100
through #149.
DO 1 Requires Edit interlock for Mnual Zero
Set up.
0. Does not require Edit interlock for
Manual Zero Setup
Note: Sonme controls are not provided wth
the paranmeter #6008.
#6009 ] [D7I D6 | D5 [ D4 D3 Dzl ‘ J

D7

1: Up to 256 characters can be set in 1 tape
read bl ock.

0: Up to 128 characters can be set in 1 tape
read bl ock.



D6 1: Feed is not provided when output trom the NC.
0: Feed is provided when output from the NC.

D5 1: Space code does not exist between programs at
all program outputs (0-9999 OUT).

0: Space code exists between programs at all
program outputs (0-9999 OUT).

D4 1: RST is output when both RWD and EOP are
input in M02/M30, or when only EOP is input.

0: RST is not output when both RWD and EOP
are input in M02/M30, or when only EOP is
input.

D3 1: G68 is effective by the coordinate rotation
command.

0: G54 is effective by the coordinate rotation
command.
* Valid only when the work coordinate system
C (option) is set to “1”.

D2 1: FH LT lights and MST is stored when the
mode is changed from program execution
mode to manual mode.

0. FH LT does not |ight and MSsTis forced to
FIN when the mode is changed from
program execution mode to manual mode.
#6010 b7 |28 (BB D3 | D2 |DL | DO
D7, D6, D5
Specifies whether or not the manual pulse is
effective on the Z-, Y-, and X-axis, respec-
tively.
1: Effective
0: Ineffective
(Automatic handle Offset)
D3, D2, DI, DO

Specifies the direction of reference point
return on the 4th-, Z-, Y- and X-axes,
respectively.

1: Minus direction

o: Plus direction

Note : The specification is effective for an
axis with #6016 at “I".

Backlash is applied first when the tool is moved in the
reverse direction of that specified by DO to D3 after

turning the power on.

r
#6011 |D7] [ 05 | B | p2|pt| DO
D7 1. Convert thpm;®into "O" upon tape in/out.
0: Do not convert the “ :” into "O" upon tape
in lout.
D5
Specifies whether or not the manual pulse is
effective on the 4th axis.
1: Effective
o: Ineffective
D3, D2, DI, DO
Command reference-point interlock for 4th,
Z-, Y-, and X-axis respectively, before cycle
start.
1: |Interlock enable
o: Interlock disable
Note : The specification is effective when
#6006 D1is "0".
| #e012 |  p7|DB p3 | D2 | bt | DO
D7
} JSD data transmission method selection
D6
Transmission
b7 | D6 Method
0 No procedure
0 1 DC code control
1 0 RS-CS control
1 1 No procedure
D3, D2, DI, DO
Specifies whether or not the plus-direction
external deceleration signal is effective on the
4th-, Z-, Y- and X-axes, respectively.
L Makes the plus-direction external
deceleration signal effective.
0. Makes the plus-direction external
deceleration signal ineffective.
eos | [T 1 7 oo ]o2]oo0]

D3, D2, DI, bO

Specifies whether or not the minus-direction
external deceleration signal is effective on the
4th-, Z-, Y- and X-axes, respectively.

1: Mkes the minus direction external de-
celebration signal effective.
O Mkes the nminus direction external de-

celebration signal ineffective.
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PARAMETER NUMBERS AND THEIR CONTENTS
(Cent'd)

#6014 D7 | Db D3 DZ]Dl

”0]

D7 1: PC CPU error occurs.

0: PC CPU error does not occur.
D6 1: Motion CPU error occurs.

0: Motion CPU error does not occur.

D3, D2, DI, DO
Specifies the direction of the G60 uni-
directional approach upper limit on the 4th-,
Z-, Y- and X-axes, respectively.
1: Minus direction

0: Plus direction

Note : The approach upper limit is set
with #6436 to #6439.

!7 #6015 1} D3| D2 { DL

DO

D3, D2, D1, DO

Specifies whether or not the automatic
coordinate system setting is effective on the
4th-, Z-, Y- and X-axes, respectively.

1: Effective
(O} Ineffective
Note : The automatic coordinate system is

established with the following parameters :

#6636 to #6439
#6630 to #6633

Metric system ;

Inch system ;

r #6016 ] % D3 | D2 | DI

DO

D3, D2, DI, DO

Specifies whether or not reference point
return is effective on the 4th-, Z-, Y- and X-

axes, respectively.
1: Reference point return effective.
o: Reference point return ineffective.
I 1
#6017 | D7{ D6 | D5 D4 [ D3 D24 Dt | DO
D7 - Dy

Specifies whether or not a hole is to be made on
in a code corresponding

“#" (used with user macro) in the EIA

channels 8-1, respectively,
to synbol
code.

216

1. Hole

0:No hol e
Exampl e:
D7 - Do = 01001001

Notes :

1. * The code with holes on channels 7, 4 and 1 is
considered equivalent to symbol “#" in the EIA
code. No code for use by the unit can be set.

2. The specification of D7-DO = 00000000 assumes
that symbol “#” is not used in the EIA code.

$6018 1((/] 111] nb] 114] (;3 2 | o1 (po

D7

Dg

D4

D3

1: Provides dwell at hole bottomin the can-
ned cycles of G76 and G77.

O . Does not provide dwell at hole bottomin
the canned cycles of Gr6 and G77.

Note : The dwell time is set with #6210.

1. Establishes m03 for G/4 and M4 for (B4
as the Mcode for output at hole bottom
in the canned cycles of G4 and G34.

0: Reverses the Mcode in effect before the
canned cycles foroutput at hole bottom
in the canned cycle of G74 and G34.

Before Hole bottom
canned cycle
MO3 —— - M04
M04 —— - MO03

Note:  This specification is effective when

D4 = O n #018.

1. Rotates the spindle forward and in reverse,
outputting MO5 or SSP at hole bottom in the
canned cycles of G74 and G84.

O: Rotates t he spindle forward and in
reverse, not outputting m05 at hole
bottom in the canned cycles of G74
and Gg4.

Note : This specification is effective when

Dy = Oin #6018.

1: Outputsa read-only signal (SSP.SRV,
0SS) in thecanned cycles.

O: outputs themcode in the canned cycles
1: Does not wait for in-position at GOO and GO1

to GOO commands.

o: Waits for in-position at GOO and GO 1 to GOO
commands.



D2 1. Needs power off at occurrence of an alarm

related to reference point return.

0. Does not need power off at occurrence of an
alarm related to reference point return.

Dy 1. Qutputs the FMF signal twice in a can-
ned cycle.
O Qutputs the FMF signal once in a can-
ned cycle.
Do 1: Qutputs the external operation signal

EF at the end of positioning by G81
(G81 being external operation function)

0: Does not output the external operation
signal EF at the end of positioning by
(81 (G81 being canned cycle)

bh |u)1u111” [DOW

l #6019 ‘ 171771

D7 Stops the tape at the initial “ %“ during tape
operation.
1: Effective
O: Ineffective
D6 1:  When parameter outputs, only #7000 to #7999
is output.
o: When parameter outputs, full range is
output.
D4  1: Employs the feedrate set in parameter
#6232 for the skip function command
(G31).
O: Employs the F code command as the
feedrate for the skip function command
(G31).
D3 1: Reset OFF at Emergency Stop
O: Reset ON at Emergency Stop
D2 Dl
Specifies the tool shift direction in the canned
cycles of G76 and G77 (effective when #6019
DO= 0).
D2 D1 Shift direction
1 1 -Y
! 0 +Y
0 1 - X
0 0 +X
Do 1. Allows the tool shift direction in the

canned CyCl €S of G76 and G77 to he
specified in setting #6506 (specifiable
inthe +X direction in increments of
0.001; the shift being cutting feed).

QO Allows the tool

shift direction in the

canned cycles of Gr/6 and G77 to be

specified in D2 and D
#6019 (specifiable on

]I of paraneter
y axially)

#6020

DO

p7|D |ps |D4 | D3 |D2|D1

D7

D6

D5

D4

D3

D2

D)

Dy

1:

Assigns sel ection of group specifica-
tion numbers to an external signal
when the tool change skip signal is
ON during life control.

Assigns selection of group specifica-
tion numbers to the currently specified
group when the tool change skip signal
is ON during life control.

¢ Assigns selection of the T command group to

the T command immediately before during
the M06 command in life control.

Assigns selection of the T command
to the latest T command during the
M06 command in life control.

Assigns group number
to an external signal
reset in life control.

specification
during tool change

Assigns group number specification
to setting #6204 during tool change
reset in life control.

Counts with M02/M30 when count is
the type of life control.

Counts with T9999Loss when count
is the type of life control.

Sets Fl4 (in/rev) for the feed per
minute in the inch system.

Sets F13 (in/rev) for the feed per
minute in the inch system.

Sets F23 (mm/rev) for the feed per
minute in the metric system.

Sets F22 (mm/rev) for the feed per minute in
the metric system.

Sets F32 (in/min.) for the feed per minute in
the inch system.

Sets F31 (in/min.) for the feed per minute in
the inch system.

Sets F51 (mm/min. ) for the feed per
minute in the metric syst em

Sets F50 (mm/min. ) for the feed per
minute in the nmetric system
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PARAMETER NUMBERS AND THEIR CONTENTS
(Cent'd)

#6021 D7|D6 | D5 (D4 | D3 (D2 | DL | DO

D7 1 Makes editing interlock 09000 through
09999 effective and prohibit the external 1/0
operation (tape in/out).

0: Makes editing interlock 09000 through
09999 ineffective.

D6 1: Erases and stores the previous O number
when loading a tape provided with an O.

0: ALREADY IN will be displayed if the
same O number exists when a tape
with an O is loaded.

D5 1: Executed ON/OFF control of RTS signal
during RS-232C operation until loading
ends.

0: Sets RTS signal to ON state during
RS-232C operation until loading ends.

D4 1. Refers to DR (Data set ready) during
RS 232C operation.

0: Does not refer to DR (Data set ready)
during RS 232C operation.

D3 1: Outputs 00 with O through 9999 OUT.

0: Does not output 00 with O through
9999 OUT.

D2 1: Displays the O number when the power
supply is turned on/off.

0: Displays 00 when the power is turned on.
Dy 1: Employs the value following address O
or N as the program number (speciable
in one block) .

0: Employs the value following address O
as t he program number.
Do 1: Considers M02, M30 and M99 as the
program end when machining data is stored
into memory.
EOB code is provided for the top of the O
number at punch-out (0-9999 OUT).

0: Does not consider M02, M30 and M99 as the
program end when machining data is stored
into memory.

EOB code is not provided for the top of the O
number at punch-out (0-9999 OUT).

r #6022 ] D7 { D6 D4 | D3| D2 | DI | DO

D7 1: Sets input unit of parameter setting to
10 rein-1 when specifying the S5 digits.
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0. Sets input unit of parameter setting to
1 rein-1 when specifying the S5 digits.

D6 1: Enables binary search of EDIT /MEM.
Character search is also possible if
the NEXT key is pressed,

0: Enables search of EDIT /MEM character
only.

D5 1: Makes editing display of 090000 through
09999 Interlock effective.

0: Makes editing display 09000 through 09999
Interlock ineffective.
D4 1: Makes intermediate POT display effec-
tive.
0: Makes intermediate POT display inef-
fective.
D3 1: Makes tool POT word display effective.
0: Makes tool POT byte display effective.

D2 1: Enables writing word
0: Enables writing bytes in keep memory.
D1 1: No parity bit when punching out an
ISO tape
0: Parity bit exists when punching out
an 1SO0 tape
DO 1: Enables read of ISO tape even without parity.

0: Disables read of 1SO tape without
parity.

[ #6023 D7 | D6 D4 | D3 { D2 D1 | DO

D7 When 4th axis is rotary axis, stored stroke
limit is
1: Effective
O: Ineffective

D6 Ignorance of additional axis (4NG)
1: ON
o: OFF

Note: When this parameter setting is changed,
turn off the power. Setting the parameter except
to "0," display shows additional axis is provided.
However, this additional axis cannot be effective
without changing hardware (SR50-**).

Dg4-Dg
Set the address for punch-out and CRT display
on the additional axis.



D3 to DO Baud rate settin
Addr ess D4 D3 | b2 | D1 | Do 9
A o 0 0 0 1 Baud rate setting
B 0 o | 0 ! 0 Baud Rate| D3| D2 | DI | DO
c ° L B ! 50 o o]o]o
v 1 0 1 1 0 110 0 0 1 0
w ! 0 ! ! ! 150 0] o | 11
200 0 1 0 0
[wos ] LT T T T LT[ 500 |0 1] 01
: . 600 0 1 1 0
Paraneter #6025 cannot be witten at any tine.
1200 0 1 1 1
0 0
| #e0s | | | o5 [os ||| |0 2400 L 110
4800 | 11 ol ol1
D5 1: Does not allow the control code (DC1-DC4)
to be used on the input device. Note : #6028 is for the setting on output device
1 (s10-1).
0: Alows the control code (DC1-DC4) to be (s )
used on the input device.
I #6050 I D7 | D6 |[D5 DO |
D4 1: Employs 2 stop bits on the input device.
o: Employs 1 stop bit on the input device. [ #6051 I D7 | D6 |D5 | | | | |DO I
D3 - Dg
#6052 D7 | D6 |D5 DO
Baud rate setting
r #6053 D7 [ D6 | D5 DO
Baud rate D3 D2 D1 Do
50 0 0 0 0 | #6055 ] D7 | D6 | D5 DI DO
100 0 0 0 i
110 0 0 1 0 Shown in the order of X-axis, Y-axis, Z-axis, 4th
axis and spindle.
150 0 0 1 1
200 0 1 0 0 b7, D&
300 0 1 0 1 Be sure to set the assignment of servo control
f .
600 0 1 1 0 orm
1200 0 1 1 1 CNTL 2: O
2400 1 0 0 0 CNTL 1: O
4800 1 0 0 1 Spindle only: O, 1
Note : #6026 provides the setting on input device D5 1: No servo control is performed.
1 (s10-1). o: Servo control is performed.
£6028 P55 |D4 | D8 D2 D1l DO D1 1: Perform spindle indexing when entering
the solid tap mode by G93.
D5 1: Does not use control codes (DC1-DC4). . . .
0: Do not perform spindle indexing when
O: Uses control codes (DC 1-DC4) entering the solid tap mode by G93.
D4 1: Employs 2 stop bits on the output device,
O : Employs 1 stop bit on the output device.
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PARAMETER NUMBERS AND THEIR CONTENTS

(Contd) D3 | p2 | D1 | DO
X1 0 0 0 1
DO 1: Qperation confirmtion of each unit is % 2 0 0 1 0
not performed during system operation.
X 4 0 1 0 0
0: Qperation confirmation of each unit is X 8 1 0 0 0
performed during system operation.
Notes : Note : Be sure to turn the power on and off after chang-
1. Nornmal setting is “O”. ing the parameter.
2. When these parameters are changed, be sure to r“ ‘ ) o
turn the power off and on. #6058 D7 | D6 D3| D2) DI D
z-axis
! l D 2D1 DO
#6056 D7 DG] | 3 D ‘ D7 D6
X-axis Z-axis CGircular Projection Conpensation
D7, D6
D7 ‘ D6 | Compensation
X-axis Circular Projection Compensation 0 | 0 [ None
D7 \ D6 I Compensation L ‘ 0 \ Pr ovi ded
0 ! 0 | None D8 to DO
! | 0 l Provi ded Set the magnification of the feedback pulse input to
the NC unit.
D3 to DO
'Dp3 | D2 [ D1 [ DO —~Jps [ b1 oo
| : x11] 0 0 0 1
X2 g | 8 o | ! xz| o | o | 1| o
X 1 | 0 x4 | 0o | 1 ] 0] 0
X 4 0 1 . 0 0 X8 1 0 0 0
x8 1 oi @ 0

Note : Be sure to turn the power on and off after
Not e : Be sure to turn the power on and off after chang- changing the parameter.
ing the parameter.

#6059 J ‘ | | ‘ ‘ DB‘ D2 DI ‘ DO‘
#6057 p7 | D6 p3 (D2 |p1 |DO
Y-axis | #6061 | [ p3| ‘2|t | Co
D7, D6 4th axis spindle
Y-axis Greular Projection Compensation D3 to DO : Set the magnification of the feedback pulse
D7 D6 Conpensat i on input to the NC unit.
0 0 None
| 0 Provi ded D3 | D2 | D1 | DO
x1 | 0 0 0 1
D3 to DO <2 0 0 ] 0
Set the magnification of the feedback pulse input to x4 | 0 1 0 0
the NC unit. 8 1 0 0 0

Note: Be sure toturn the power on and of f
after changing the paraneter.
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{ #6062 1 D5 | D4

D5 : Sets the signal state of processing start of
"PINT" input for pint function.

D4 : This sets the signal state of processing start
of “skip” input for skip function."

+24 V

ov

®

: When this parameter is set to “O,” the
processing starts at the time when the
change of 24V >0V occurs.

:When this parameter is set to"1l," the
processing starts at the time when the
change of 0V » 24V occurs.

Notes :

1. Be sure to turn the power on and off after chang-
ing the parameter.

2. Be sure to set “O” except in D4 and D5.

#6063 D3 D1

D3: This determines the ENABLE/DISABLE of
control circuit of "PINT" input for pint function.

D1: This determines the ENABLE/DISABLE of
control circuit of “SKIP input for skip function.

Notes :

1. Be sure to set “ 1” when using the skip function
and program interruption function.

2. Be sure to turn the power on and off after
changing the parameter to set “O” except in D 1
and D3.

I #6064J | D3 [ D2 | p1 | DO

D3, D2, DI, DO

Shown in the order of 4th-axis, Z-axis, Y-axis
and X-axis.

1. Follow-up processing is performed during
servo-off input.

o: Follow-up processing is not performed during

servo-off input.

EﬂDs[Dsleﬁlbgl ‘DlIDOJ

Spindle PG is attached to the notor
(indicate the PG mount position).

[ #e06s |

D7 1:

0. The spindle PG is directly linked to the

spindle.

Note :

Be sure to turn the power on and off after setting

this parameter.

D6 1: New radius compensation method

0: Old radius compensation method

D5 1: Type A compensation method

0: Type B compensation method

D4 1: Changes type A compensation method
offset direction.

0: Changes type B compensation method
offset direction.

D3 1: Changes offset value at the starting point.

0: Changes offset value at the end point.

Note : D5 to D3 are valid only when #6065 = 1.

D1 1: The synchronous error peak value of the
spindle and the z-axis during solid tap is
displayed.

0: The synchronous error peak value of the
spindle and the Z-axis during solid tap is
not displayed.

(The plus peak value is displayed on the X-axis error

pulse display section, and the minus peak value is

displayed on the Z-axis error pulse display section).

DO 1: Do not wait for PSET during the tapping
cycle by the solid tap function.

0.  Waits for PSET during the tapping cycle by
the solid tap function.

#6066 p7 | b6 | p5| D4 D3| D2 | DL E):l

D7 1: JOG speed of 4th axis is 1/10 of basic 3
axes.

0: JOG speed of 4th axis is not 1/10 of 3
axes.

D6 1: At power on, M97.

0: At power on, M96.

D5 1: H/D changing 150/ 150 sets.

0: H/D changing 100/200 sets.

D4 1. With interference check function

0: Without interference check function

D3 1: Cross point calculation automatic selection

is performed

0: Cross point calculation automatic selection
is not performed
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PARAMETER NUMBERS AND THEIR CONTENTS
(Cent'd)

D2 1: CMOS free area check function is invalid

0o: CMOS free area check function is valid

D1 New method interference checking function

1 : Checks to cause an alarm.

O : Checks to correct it automatically.

DO Workpiece setter, tool setter, touch sensor
input signal selection

1 : Touch sensor signal hardware interruption

O : Touch sensor signal 1/0

| #6072

_When the expanded playback external
IS on

D7 | D6 | D5 “3 | D2 | DI | DO

writing signal

o: Notwitten

1 Witten
DO X-axis
D1 Y-axis
D2 z-axis
D3 4th-axis
D5 Cutting feedrate F
D6 Spindle speed S
D7 ‘ Tool command T
#6073 {D7 D5 [ D4 | D3 [ D2 DL} DO
D7 1: Does not convert “O” code to ";" at tape-out
when #6011 D7 = 1.
0: Execute 1/0 normally according to the
#60 11 D7 setting.
D5 1: Cancels compensation of tool position

offset (G45 to G48) at reference point
return.

0: Does not cancel compensation of tool
position offset (G45 to G48) at reference
point return.

with M code macro call
designation

D4 1: argument

0: Without M code macro call
designation

argument
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D3 When there are two numbers for the same

address

1: The latter number is effective

o: Double-address error occurs.
number

D2 Tool position offset (G45 to (48)

comrand

1. Hcode, D code are effective
0. Only D code alone is effective

D1 The TR

1: Prohibits

o: Perforns

the T code macro call
program

upon restarting the

The TR
1: Prohibits
o: Perforns

the M code macro call upon restarting the
program

#6076 p7 | D6 | D5

D7 Reset function new specification and head

calling function

1: Valid
O : Invalid

D6 User time (TM4) function

1: Valid
0. Invalid

D5 Selection of G code in 08 group at reset

1: G code in 08 group is G49 when both
#6005 D3 and D4 are “O”.

0. G code that is used at the previous time is
stored.

#6077 to #6091 are parameters for circular arc
projection compensation (soft hammer) and used as
byte parameters.

l #6077 J ‘ lst X-axis speed command

l #6078 } ‘ 1st Y-axis speed command




l

#6079

J ] 1st Zz-axis speed command

’ #6080 2nd X-axis speed command ‘
l #6081 | l 2nd Y-axis speed command ]

#6082 2nd Z-axis speed command |
Setting: “1" = 500 pps

Setting range: O to 255

I #6083 } ‘X—axis compensation start waiting time‘

] #6084 I 1Y—axls compensation start waiting time ‘
#6085 IZ-axis compensation start waiting ﬁme‘

| #6086 | | H1X effective time |

| #6087 | H 1y effective time |

I #6088 l | HIZ effective time |

r #6089 ‘ l H2X effective time

| #6090 I ‘ H2Y effective time i

| we001 | H Z effective time

Setting: "1" = 2 ms

Setting range: O to 255

#6092

D7 D5 ‘ D4 l D3 l

D7

D5

D4

D3

o

Displays the macro call T code when
restarting the program

Does not display the macro call T code
when restarting the program

Invalidates cycle start while waiting for
MOO/MO1 FIN.

Validates cycle start while waiting for
MOO/MO1 FIN.

G28 or G30 in the G68 mode is to be
alarm “150.

G28 or G30 in the G68 mode is validated.

1: 1 deg/min in inch system.

1: 2.54 deg/min in inch system.

#6107

Specifies the nunber of manual pul se gener-

ators.
Setting: "1v=1
Setting range: Oor 1

Note : Be sure to turn the power on and off after

changing the parameter.

oo ] |
[ e || (1)

#6112 ( )

#6113 | (=)

#6114 | ( () |

[#6115J| ()

#6110 to #6115:

Specifies punches of the codes corresponding
to the symbols of EIA codes used in the user
macro body.

1. Punched
0: Not punched

[ w6 | | |
s || |

| #e110 | |

Maxi num 4 types of M codes to stop advance

readi ng.
Setting range: Oto 255

] | o]
#6121 | G2
| o122 [ G3
(7] | =]
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PARAMETER NUMBERS AND THEIR CONTENTS
(Cent'd)

#6124 | G-5

#6120 to #6129:
Specify up to 10 G codes for calling user
macros.

Setting range: Oto199
(except for the G code specified by
NC machine builder)

#6130 W1
o] | =
o132 | | M3
#6133 M4

#6130 to #6133 :
Specifies upto4 M codes for calling user macros.

Setting range : 0 to 255

Note ; MOO, MOL, MD2, M30 and MBO to MB9 cannot
be called by user macros.

#6134

1: Allows the T code to call a user macro.

O Does not allow the T code to call a user
macr o.

| #6141 |

[ w142 | |

[ 46143 | |

[ #6144 J

| #6145 |
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e ]
Com ] [ ]

#6141 to #6149 :

Specifies the feedrate change for one increment on
a manual pulse generator, for Fl to F9,
respectively, of F1 -digit designation.

Setting : “ 1 = 0.1 mm/min/pulse
Setting range : 0 to 255

#6150 f

#6151

#6152

#6153

Specifies magnification for the deviation pulse at
the most rapid traverse time of the X-axis, in the
alarm zone in the successive order of X-axis, Y-
axis, Z-axis and 4th axes.

Setting : “I” = 1%

Setting range : 1 to 200

[ #e1ss | |

Specifies the magnification against the deviation pulse
at the maximum speed of the spindle in the spindle
alarm zone.

Setting: "1" = 1%

Setting range: 1 to 200

Note: T h.error when "(" is set in #6150 to #6155
is "120." The parameter value is also rewritten to

120.

Specifies error detect on area for X-, Y-, Z- and 4th
axes, respectively.



Setting : “ 1“ =1 pulse

Setting range : 0 to 255

Note : Be sure to turn the power on and off after

changing the parameter.

[ #erer ]

[

Spindle error detect on area (for solid tap)

Setting: "1" = 1 pulse

Setting range:

Note : Be sure to turn the power on and off after
changing the parameter #6150 to #6161.

O to 255

#6162
#6163

{ #6164 [
#6165 {
#6166

L #6167 ]

l

M codes to stop advance reading setting expanded

#6168

wo ] [
[ ] [
o] |

Set pitch error compensation setting pulse mul-
tiplication factor for X-, Y-, Z- and 4th axes respectively.

Setting : “ 1” = 1 multiplication

Setting range: O

to 3

#6174

Spindle error detect ON area (for spindle indexing)

Setting: “ 1¢

Setting range:

= 1 pulse

O to 255

#6197

Number of teeth on the spindle intermediate gear
Setting : “ 1“ =1 tooth

Setting range : 0 to 127

[ #o198 | |

Number of teeth on the motor intermediate gear
Setting : “I” = 1 tooth

Setting range : O to 127

| #6199 |

Number of teeth on the motor side gear
Setting : “ 1“ =1 tooth

Setting range : 0 to 127

f#ézzo | [

Specifies the interval from the time, M, S, T and B
codes are transmitted until the time MF, SF, TF
and BF are transmitted.

This parameter must be a multiple of 8.

Setting : “I” =1 ms
Setting range : 0 to 32767

#o221 | |

Time from gear output (GRH, GRL) sending to SF
sending at S. D/A or S12-bit output.

Setting : “I" = 1 ms
Setting range : 0 to 32767

#6222

Specifies the maximum handle feedrate, which is
common to the linear axes (X, Y, Z, U, V, W).

Setting : “ 1“ = 1 mm/min or 0.1 inch/rein

Setting range : 0 to 30000

Note : The settings for the rotary axes
(A, B, C) are made with #6348.

[ #e223 |

#6196

Number of teeth on the spindle side gear

Setting : “1“=1

Setting range : 0 to 127

Specifies the tool shift speed for canned cycles of
G76 and G77.

Setting : “I” = 1 mm/min

Setting range : 0 to 30000
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PARAMETER NUMBERS AND THEIR ' CONTENTS
(Cent'd)

Note : This specifications effective when #6019
DO= 1.

If #6019 DO = O, rapid traverse is effective
regardless of this parameter specification.

#6224

Specifies the delay time for checking the
spindle speed reaching signal (SAG R).

Setting: "1" = 1 ms
Setting range: O to 32767

[ #e22s | ]

Specifies the feedrate for the rapid traverse
section in circle cutting (G12, G 13)

Setting : “ 1“ =1 mm/min or 0.1 inch/rein

Setting range : O to 30000

[ #6226 ] [

#6227

Specifies the maximum feedrate for F1l-digit
designation.

Setting : “ 1“ =1 mm/min or 0.1 inch/rein
Setting range : O to 30000

Note : The maximum feedrate for F1 -F4 com-
mands is set in #6226 and that for F5-F9
commands in #6227. Any feedrates increased on
manual pulse generators are bunched into these
settings.

[ #6228

Specifies the maximum feedrate for the linear axes
*x, Y, z, u, v, w).

Setting : “ 1“=1 mm/min or 0.1 inch/rein

Setting range : O to 30000

r #6229 J [

Specifies the maximum feedrate for the rotary
axes (A, B, C).

Setting : “ 1" = 1000 deg/min
Setting range : O to 30000

Note: Any feedrate greater than those set in
#6228 and #6229 are bunched into those settings.
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oo ] |

When a circular path is drawn in tool radius
conpensation outside a corner approaching
180°, the nmovenent follows on a very small
circular arc. In this, arc novement is con-
sidered to affect the workpiece surface
machining, this paranmeter is used to set

the critical arc value.

Setting : “I” = 0.001 mm/min or
0.001 inch/rein

Setting range : O to 32767
AX

]

e

The corner arc setting is ignored when:
AX < #6230

Av £ #6230
Standard setting = 5

F#6231 ] I

Specifies the FO speed for rapid traverse
override.

Setting : "1"=1mm/min or 0.1 inch/rein

Setting range : O to 30000

l #6232 l I

Specifies the feedrate in the skip function
(G31).

Setting : “ 1“ = 1 mm/min or 0.1 inch/rein

Setting range : O to 30000

Note : This setting is effective when paraneter
#6019D4 = 1.
| #62334} l

to to

oo ] |




#6233 to #6264

Specifies the feedrate for the respective positions on
the jog feedrate select switch.

Setting : “I” = 1 mm/minor 0.1 inch/rein

Setting range: O to 30000
Typical settings

Typical Settings

#6265 l [

The manual feedrates set in parameters #6233 to
#6264 can be reduced to a tenth of the original set-
ting. This applies to the settings on all switch posi-
tions lower than the value specified in this parameter
#6265.

Setting : 0 to 32 (switch position)

r #6266 ] I 1

mm/min
. Continuous
Swi tch Parameter manual feedrate #6267
position
N umber | Setting | #6250 = O | #6265 = 10

0| #6233 0 0 0 [ rezss | |

1 #6234 1 1 0.1

2 | #6235 2 2 0.2 [ #6269 ! [

3 #6236 4 4 0.4

4 | #6237 6 P 0.6 #6266 to #6269:

5 | #6238 | 8 | 8 10.8 Specifies the maximum spindle speed, respectively,

6 | #6239 10 10 1.0 for gears 1, 2, 3 and 4 (specifiable only in S5-digit

7 #6240 12 12 1.2 designation).

8 #6241 15 15 1.5 Setting : “I” = 1 rein-l or 10 rein-I

9 #6242 20 20 >0 (Set by parameter #6022 D7)

10 | #6243 | 25 25 25 Setting range : 0 to 32767

11 #6244 30 30 30

12 | #6245 40 40 40 [ #e2r0 | |

13 #6246 50 50 50

14 #6247 60 60 60 Specifies the speed command output value to the
15 #6248 80 80 80 spindle motor when a gear shift (GR O) input is
16 | #6249 100 100 100 entered.

17 #6250 120 120 120 Specifies No. of bits occupied in 32767 or 4095 direct-
18 | | #6251 150 1 150 150 ly.

19 #6252 200 200 200 . .

. , Gear shift spindle notor speed

20 #6253 250 250 250 Setting val ue: Spindl e motor max speed

1 #6254 300 300 300 (Command = 10 V)

22 #6255 400 400 400 x 4095 --- 12-bit output

23 #6256 500 500 500

24 - #6257 600 600 600 Gear shift spindle motor speed
25 #6258 800 800 800 Spindle motor nax speed

26 #6259 1000 1000 1000 (Command = 10 V)

27 | #6260 | 1200 | 1200 [ 1200 X 32767 --- Analog output

28 #6261 1500 1500 | 1500 Setting range: O to 32767

29 #6262 2000 2000 2000

30 #6263 2500 2500 2500 l #6271 J 1
21 #6264 3000 3000 3000

| #6272 | |

#6273 [ ]
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#6274

#6271 to #6274:

Specifies the maximum speed of the spindle D/A
(10 V/4095), respectively, for gears 1, 2, 3 and 4 each
selected by an input signal (specifiable in S5-digit
designation). Set the spindle speed applicable when
the speed command voltage is 10 V.

Setting : “I” = 1 rein-1 or 10 rein-I
(Set by parameter #6022 D7)

Setting range : 1 to 32767

SPI NDLE MOTOR
SPEED COMMAND

|
|

s |

7 1

0 : ’ I :

‘ #0271 ‘ ‘ #6272‘ #6274
ottt | ez | b s eyt

SPINDLE

|
|
|
|
L

1
l

SPEED (min-— )

[ #o2s | |

Specifies the spindle motor speed in effect
when a spindle orientation ( SOR) input is
entered (specifiable in S5-digit designation).

Setting : "1" = 1 rein-I
Setting range : 1 to 32767

wre ||
|
rorrs
#6279

#6276 to #6279:

Specifies the minimum speed of the spindle, respec-
tively, for gears 1, 2, 3 and 4 each selected by an
input signal (specifiable in S5-digit designation).

Setting : “I” = 1 rein-l or 10 min-1
(Set by parameter #6022 D7)

Setting range : O to 32767

228

I #6280J | X-axis |
#6281 | v-axis
#6282 ] | Z-axi s

[ #6283 ] | ath axis

#6280 to #6283 :

Specifies the rapid traverse rate, respectively, on the
X-, Y-, Z- and 4th-axes.

Setting : “I” =1 mm/min or 0.1 inch/rein
Setting range : 0 to 30000

Note : Be sure to turn the power on and off after
changing the parameter.

(Reference)

The following calculations are made between rapid
traverse rate and acceleration and deceleration for re-
computing the rapid traverse rate and second-stage
time constant switching rate. The example of calcula-
tions shown below is made for the parameters related
to X-axis, but the same can be applied also to Y-axis,
Z-axis or 4th-axis.

Rapid traverse rate :

Va = #6280 — Rate V'a recreated by the
calculations.

Acceleration/deceleration 1st-stage time constant :
ta = #6286

2nd-stage time constant switching rate :

Vb = #6292 — Rate V'a recreated by the
calculations.

Acceleration/deceleration 2nd-step time constant
#6298

(@) Where 2nd-step acceleration and deceleration are
not used :

Condition : Vb = O

tb=0
o _{VYa 100\  ta Vas=itas 13
ta—(7.5*MP)/8 a=ta* ~7.5
RATE
Va
TI ME
ta



(b) Where 2nd-step acceleration and deceleration are
used :

la
ta= (7 P) 8

- Va-Vb = 100
tb—Vb+( b, )

b
/g

Vb=ta* "tg’ Va=Vb+tb=* b
8
RATE
Va
Vb
—+ | ME
ta tb

(c) Supplement for setting when 2nd-step accelera-
tion/deceleration used

ta: 1st-step acceleration/deceleration constant to
set a multiple of 8 ms

tb: 2nd-step acceleration/deceleration constant to
set a multiple of 8 ms

ta: 1st-step acceleration/deceleration constant.
The result of calculation can be rounded.
Therefore, Va and ta must be set in such a way
that the value to be rounded will be as small as

possible.
v e -
______ R — '
/: :
,: '
) s X
/ ¥ (
+ 1
I 7
t'a ’ N :
t
e
[

(Example of X-axis)
& Calculate it first.

8
= (#6269) X ( ) (#—Gé%

...... Numbers below decimal point omitted.

Vb =ta X ts—a
lg Calculate it first.
1

77.5  (#6298)

-. Numbers below decimal point omitted.

= (#6280 - #6292) (<

tb
Va=Vb+thbX"g . Mp=100
Actual rapid traverse : V'a X 7.5 (mm/min)
Actual changing speed : V'b X 7.5 (mm/min)

Actual acceleration/deceleration time is as set by
parameter.

Notes :

1. By omitting the resultant calculation, rapid tra-
verse setting may differ from actual speed. (The
part below the decimal point is omitted for t ‘a or

tb value. In results, an error is generated in V'a
or V'b).

2. MP indicates #6450, #6451, #6452 and #6453.

Input Status Rapid Traverse

ROV1 |Rovz|ROV4| X-axis Y-axis Z-axis « -axis
#6280 #628 1 #6282 #6283
l L 0 Set speed | Set speed | Set speed | Set speed 1 %
#6280 #6281 #6282 #6283
o 1 0 (Set speed )(\Set speed Set speed Set speed 50%
1
X L X5 | x7 S
#6280 ( #6281 #6282 #6283
d
1 0 0 Set Siee Set s_;;fed Set :peed Set speed 25%
X7 x7y X7 4
ol 010 #23 1 Set speed Fo
o | 0| 1 #6266  Set speed Fi
#6267  set speed 2
| #6286 l X-axi s
| #e2sr | | Y-axis
[ #6288 l l Z-axis |
|7 #6289 J | 4th axis

#6286 to #6289 :

Specifies the first-stage time constant in linear accel-
eration/deceleration, respectively, on the X-, Y-, Z-
and 4th-axes.

Setting: “I” = 1 ms
Setting range : 8 to 32767

FEED RATE

(RAPID TRAV-
ERSE RATE)
#6280 [

#6283
#6292 S #£298

#6295 #6301
(SWITCHOVER
SPEED)

#6286
#6289

TIME
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Notes :
1. Setting should be made by multiples (X8).

2. Be sure to turn the power on and off after chang-
ing the parameter

#6291 [ Spindle

Specifies the linear acceleration speed constant
Setting : "1" =1 ms
Setting range : 8 t0 32767

#6292 X-axi s
o] | o]
o] | ]
| #6295 ath as

#6292 to #6295 :

Specifies the second-stage time constant switchover
speed in linear acceleration/deceleration, respective-
ly, on the X-, Y-, Z- and 4th-axes.

Setting : “ 1* =1 mm/min or 0.1 inch/rein
Setting range : 0 to 24000

Note : Be sure to turn the power on and off after
changing the parameter.

T ] | o]
#6299 Yoaxi §

[ #6300 | Z-axis

[ #e301 | | Ath axs

#6298 to #6301 :

Specifies the second-stage time constant in linear
acceleration/deceleration, respectively, on the X-, Y-,
Z- and 4th-axes.

Setting : “I” =1 ms
Setting range : 8 to 32767
Note : Setting should be made by multiples (X8).

[ #6304 J X-axis

#6305 Y-axis
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#6306 Z-axi S

#6307 4th axis

#6304 to #6307 :

Specifies the traverse distance for reference point
return, respectively, on the X-, Y-, Z- and 4th-axes.

Setting : “ 1“ = 0.001 mm or 0.0001 inch/rein
Setting range : 0 to 32767

#6310 X-axis
#6311 [ Y-axis
| #e312 | | Z-axis |
| #6313 | | 4th axis

#6310 to #6313 :

Specifies the approach speed 1 for reference point
return, respectively, on the X-, Y-, Z- and 4th-axes.

Setting : “ 1* =1 mm/min or 0.1 inch/rein
Setting range : 0 to 30000

| #e3t6 | X-axis
#6317 Y-axis
#0318 | Z-axi s

| #e310 j [L 4th e

#6316 to #6319 :

Specifies the approach speed 2 for reference point
return, respectively, on the X-, Y-, Z- and 4th-axes.

Setting : “1“ =1 mm/min or 0.1 inch/rein
Setting range : 0 to 30000

Note : The parameters related with reference point
return operations are as follows.

DECELERATI ON PO NT

RATIO TRAVERSE, RATE, .. .
(#6280—=6284) APPROACH SPEED 1
(#6310-#6313)

APPROACH SPEED 2
(#6316-#6319)

TRAVERSE DISTANCE
(#6304-#6307)

)
n SPEED SEQUENCE
DS?H}'; L DECEL LS Srenar
\!
T ”“nﬂ n ﬂ_{l ZEROPOINT SIGNAL
AREA A ! AREA B
C



Reference point return direction: J
#6010 Do - D3 [ #6300

- Reference point return enabl ed/ di sabl ed: Specifies the external deceleration speed for
#6016 Do-Ds rapid traverse.
[ #6322 l [ Xeax is Setting : “I" = 1 mm/min or 0.1 inch/rein
(common to all axes)
Setting range : 0 to 30000
#6323 [ Y-axis
[ ren |
I #6324 1 I Z-axi s
Specifies the external deceleration speed for
[ #6325 l [ 4th axis| cutting feed.

Setting : “ 1 = 1 mimin (common to all axes)

#6322 to #6325 : .
Setting range : 0 to30000

Specifies the nunber of the end point for pitch error

conpensation, respectively, onthe X-, Y-, Z-and 4th-
axes. #6342 X-axis
Setting : O to 511
#6343 Y-axis
#6328 X-axis )
#6344 Z-axis
#6329 Y-axi s
#6345 I l 4th axis
#6330 Z-axis
#6342 to #6345 :
#6331 4th axis Specifies the offset in external workpiece coordinate
system shift, respectively, ontheX-, Y-, Z- and 4th-
#6328 to #6331 : axes.
Specifies the number of the start point for pitch error Setting : *I” = 0.001 mm
compensation, respectively, on the X-, Y-, Z- and 4th- Setting range : O to 32767
axes.
Note : Usually, these parameters are

Setting : O to 511 . ¢ .
automatically set from the machine tool side

through the external data input function.

#6334 X-axis

r#6348 ] [

f #6335 Y-axis
Specifies the maximum speed for handle feed on
the rotary axes (A, B, C)

[ #6336 ] [ Z-axis‘
Setting : " 1* = 1 mm/min or 0.1 inch/rein

f #6337 ] l ath axis‘ Setting range : O to 24000

#6334 to #6337 : | #6350 X-axis

Specifies the reference point for pitch error compen-
sation, respectively, on the X-, Y-, Z- and 4th-axes. #6351 | Y-axis |

Setting : O to 511

I #635? J | Z-axis‘

r#6353 | | 4th axis
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#6350 to #6353 :

Specifies the rapid traverse acceleration/deceleration
constants X-, Y-, Z- and 4th-axes handle feed, respec-
tively.

Setting : "1"= Ims
Setting range : 8 to 32767

#6355 I I

#6356 I J

For tool pot indication
#6355: Sets tool pot indication start No.
#6356: Sets tool pot indication end No.

#6357 [ X-axis
| #e3ss | | Y-axi s |
| #6350 | | Z-axi s

#6357 to #6359:

Specifies the time between ESP and SVOFF for X-, Y-
and Z-axis, respectively.

Setting : “I” = 8 ms
Setting range : O to 32767

[ #6362 [
| #6363 | |
[ #6364

#6362: Tool pot SP
#6363: Tool pot MG
#6364: Tool pot W

| #6383 |

By the input of x100 the scale factor of handle

becones effective.
Setting : “ 1“ = X 1

to to

Title display code setting after turning the power on :
1st line
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I #6392 J l

to to

I #6399 l [ ]

Title display code setting after turning the power on :
2nd line

#6401 l Y-axis
oo ] |
#6403 4th axis
(oo ] |

Backlash compensation values shown in the order of
X-, Y-, Z-, 4th-axes and spindle.

Setting: "1" = 1 pulse
Setting range: O to #8191

Note: Be sure to turn the power on and off
after changing the parameter.

#6406 X-axis
I’ #6407 Y-axis
[ #6408 ] | Z-axis {
| #6409 ] ‘ 4th axs ]

| #6411

Command unit position loop gains are set in the order
of X-, Y-, Z-, 4th-axes and spindle.

‘ Spindle ‘

Setting : “I” = 0.01 s
Setting range : O to 32767

[ #6412 Ji X-axi s
#6413 ' % Y-axis
{
{ : { )
1 #6414 1 ! Z—-axis
L |

] .
r #6415 | ‘ 4th axis |
Acceleration and deceleration time constants for con-
trol unit during normal cutting are set in the order of
X-, Y-, Z- and 4th-axes.




Setting: “I” = 1 ms
Setting range : O to 32767
#6418 J' X-axi s
#6419 Y-axis
l #6420 1] Z-axi s ‘
]
{ #6421 ] I 4th axis ]

Acceleration and deceleration
during normal cutting is set in the order of X-, Y-, Z-

and 4th-axes.

Setting : “ 1“ = 1 mm/min or 0.1 inch/rein

Setting range :

0 to 32767

bias for control

unit

#6424 [ X-axi s

#6425 l Y-axi's ‘

#6426 [ Z-axi s ‘
4th axis

Acceleration and deceleration time constants for con-
trol unit during screw/tap cutting is set in the order
of X-, Y-, Z- and 4th-axes.

Setting : “1"=1ms

Setting range : O to 32767
#6430 X-axi s
[ #6431 Y-axi s
( #6432 i [ Z-axis ‘
I #6433 11 ] 4th axis ‘

Acceleration and deceleration bias for control unit
thread/tap cutting is set.

Setting : “ 1“ = 1 mm/min or 0.1 inch/rein

Setting range : 0 to 32767

l #6436 I X-axi s ‘
' #6437 ] ‘ Y-axi s [
r #6438 I ‘ Z-axi s

[ #6430 N 4th  axs l

Overshoot during G60 in the order of X-, Y-, Z- and
4th-axes.

Setting : “ 1“ =1 pulse
Setting range : O to 32767

I #6444 ] ’ X-axi s 1
[ #6445 I [ Y-axi s ‘
B taxis |
[ #6447 ] I 4th axis ‘
Setting : “I” = 0.001 mm/rev or 0.0001 inch/rev

Setting range : 1 to 65535
Notes :

1. Be sure to turn the power on and off after chang-
ing the parameter.

2. For input of 32768 to 65535, indication is shown

by minus.
Example
Input I ndi cation
32768 > -32768
32769 > - 32767
65535 - -1
[ #6449

Feedback pul se nunber for 1 rotation of spindle
PG.

Setting: "1" =1 pulse/rev

Setting range: 1 to 32768

! #6450 J X-axis

{ #6451 ] l Y-axis

( #6452 J l Z-axis
#6453 4th axis 1

Minimum unit of travel in the order of X-, Y-, Z- and

4th-axes.
Setting : “ 1* = 0.00001 mm or 0.000001 inch

Setting range: 100 is set.

Note : Be sure to turn the power on and off
after changing the paraneter.

X—axi s

[ #6456 J l
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l #6457 ] l Y-axis ‘
[ #6458 i ‘ Zaxi s ‘
#6459 { 4th axis ‘

Servo input in the order of X-, Y-, Z- and 4th-axes.
Setting : “ 1“ =1 r/rein/volt
Setting range : 250 is set.

#6462

Spindle indexing speed rate.
Setting:  “1” = 500 pps
Setting range: O to 32767

[#6463 ] I }

Spindle indexing creep rate.
Setting: "1" = 500 pps

Setting range: O to 32767

| #esss ||

Spindle indexing & spindle stop confirmation
timer.

Setting: "1" = 8 mg
Setting range: O to 255

#6465

Spindle indexing and origin position.
Setting: "1"= 1P
Setting range: O to 4095

(o | | T

#6467 [ R

Rapid traverse override of F1 and F2.

Setting : “I” = 1 mm/min or 0.1 inch/rein

Setting range : O to 30000

l #6468 ‘} [ }

Synchroni zation offset gain upon solid tap
stationary cutting feed
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Setting: nyin =1/256 times

Setting range: -32768 to 32767

#6469

Synchronization offset gain upon solid tap accelera-
tion/deceleration feed

Setting : “ 1“ = 0.0001 times
Setting range : O to 32767

[ wea0 | | |

Solid tap R point return feedrate magnification

Setting: "1" = 0.1 times

Setting range: O to 32767

w1 ||

Solid tap spindle revolutions upper limit

Setting: "1" = ] min-!

Setting range:0 to 32767

woarz ||

Spindle revolutions against the 10 V command of the

gear used on the solid tap
Setting: "1" =1 rein-l

Setting range: O to 32767

#6473

Spindle stop acknowledgment revolutions in the G93
spindle position loop

Setting: "1" T 1 min!

Setting range: Oto 30

I

In-position width area upon solid tap R point
lead-in

Setting: "1" =1 spindle PG pulse

Setting range: O to 32767

[ #6480J l X- axi's
[ #6481 |

‘ Y-axis




#oa82 | | Z-axis #6586 |

#6483 4th axis l #6587 i
Projected C-phase shift distance I 46588 |
Setting: “ 1“ = 1 pulse
Setting range: -32768 to 32768 | _#ess9 ||
[ #ease | | ] | #6590 | |
Spindle position loop gain (for spindle indexing) \ #6591J
Setting: "1" = 0.01 1/s

O to 32767 l #6592 I ‘

Setting range:

| #eass | | |

Form compensation linear accel/decel maximum
acceleration

“” = 1/64 m/s?
1 to 32768

Setting :
Setting range:

#6489

[ #6490 J

(DIVISION) area setting

caL ERROR

X-axis

| #6494 |

| #ea95 | |

Y-axis |

l #6496 ] | Z-axis I

I #6497 l ! 4th axis |

Feed forward gain

[ hesso || |

#6581 ] | I

[ #essz | | ]

| #esss || }

| wessa | | I

| #esss || |

[ #6503 | | |

| #6594 |

| #6595 |

| #65% |

| #6597 |

l #6598 ] |

#6599

Sets the M codes used to call up the macro program
(maximum of 20 M codes).

(o] |
#6601 Y-axi S
N
o] |

#6600 to #6603 :

Specifies the plus direction boundary value for stored
stroke limit 1, respectively, on the X-, Y-, Z- and 4th-

axes.
Setting : “ 1" =1 pulse

Setting range : 0 to 99999999
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#6606 { X-axi s
#6607 Y-axis
#6608 Z-axi s
r#6609 I ’ 4th axis

#6606 to #6609 :

Specifies the minus direction boundary value for
stored stroke limit 1, respectively, on the X-, Y-, Z-
and 4th-axes.

Setting : “ 1* = 1 pulse
Setting range : o to *99999999

| k6612 | X-axis

l #6613 | Y-axis |
| #6614 | Z-axis I
| #ests || 4h axis |

#6612 to #6615 :

Specifies the distance between the first and the sec-
ond reference point, respectively, on the X-, Y-, Z- and
4t h- axes.

Setting : “ 1“ = 1 pulse

Setting range : 0 to *99999999

| #6618 | X-axis
#6619 | Y-axis |

1 #6620 | Z-axis |

| wee21 | ‘ 4th axis ‘

#6618 to #6621 :

Specifies the distance between the first and the third
reference point, respectively, on the X-, Y-, Z- and
4th-axes.

Setting : “ 1 =1 pulse
Setting range : 0 to *99999999

X-axis

|7 #6624 ) ‘
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f

| #6625 ' || Vai s
I #6626 ] Z-axis
#6627 { 4t h axis

#6624 to #6627 :

Specifies the distance between the first and the fourth
reference point, respectively, on the X-, Y-, Z- and
4th-axes.

Setting : “ 1“ = 1 pulse

0 t0*99999999

Setting range :

#6630 X-axi s |
#6632 1 Z-axi s |
I #6633 ‘ ‘ 4th axis

#6630 to #6633 :

Specifies the value for automatic coordinate system
setting at the time of inch input, respectively, on the
X-, Y-, Z-, and 4th-axes. A desired value should be
set in inches for the distance between the first refer-
ence point and the reference point of the coordinate
system to be established.

Setting : “ 1“ = 0.0001 in.

Setting range : 0 to *99999999

| #6636 | | X-axis |
| #6637 | Y-axi s

| #oe38 | ‘ Z-axi's ‘
[ #6639 } ‘ 4th axis ‘

#6636 to #6639 :

Specifies the value for automatic coordinate system
setting at the time of metric input, respectively, on
the X-, Y-, Z-, and 4th-axes. A desired value should
be set in millimeters for the distance between the first
reference point and the reference point of the coordi-
nate system to be established.

“I"” = 0.001 mm
0 to *99999999

Setting :
Setting range :

Note : Each setting effective only for an axis with
parameter #6015 at “ I“.



‘ #6642 X-axis

#6643 Y-axi s
L #6644 ] 1 Z-axis
l #6645 } l 4th axis

#6642to0 #6645

Specifies the compensation interval in pitch error
compensation, respectively, on the X-, Y-, Z and 4th-
axes.

Setting : “ 1“ =1 pulse
Setting range : 0 to *99999999

I #6650 ] X—axi s
i #6651 . [ Y-axi s ‘
#6652 ‘ Z-axi s

#6650 to #6652 (optional) :

Specifies stored stroke limit 3 for X-, Y-, and Z-axis,
respectively.

Plus (+) boundary setting : “ 1“ = 1 pulse
Setting range : 0 to *99999999

r#6653 [ X-axis

#6654 Y-axis

#6655 ] Z-axis

#6653 to #6655 (optional)

Specifies stored stroke limit 3 for X-, Y-, and Z-axis,
respectively.

Minus (-) boundary setting : “ 1” = 1 pulse
Setting range : 0 to *99999999

r #6656 J I X-axis
[ #6657 l I Y-axis
#6658 Z-axis

#6656 to #6658 (optional)

Specifies stored stroke limit 4 for X-, Y-, and Z-axis,
respectively.

Plus (+) boundary setting : “ 1“ = 1 pulse
Setting range : O to *99999999

#6659 X-axis
#6660 Y-axis
#6661 Z-axi s

#6659 to #6661 (optional) :

Specifies stored stroke limt 4 for X-, Y-, and Z-axis,
respectively.

Minus (-) boundary setting : “ 1” = 1 pulse
Setting range : 0 to £99999999

I #6662 ] I X—axi s
| #6663 ] [ Y_axis
[ #6664 ] I Z-axis

#6662 to #6664 (opt i onal )

Specifies stored stroke limit 5 for X, Y-, and Z-axis,
respectively.

Plus (+) boundary setting : “ 1 = 1 pulse
Setting range : 0 to *99999999

[ #6665 ] [ X-axis |
[ #6666 J [ Y—a><i3|
#6667 Z-axis

#6665 to #6667 (opt i onal )

Specifies stored stroke linit 5 for X, Y-, and z-axis,
respectively.

Mnus (-) boundary setting : “1" =1 pul se
Setting range © 0 to *99999999

#6674

Sets the multiplication factor of characters of the
display at power on.

#6675 17

Sets the CRT starting position of the title display at
power on.

#6676 ]

Handle input pulse lag pulse clamp amount

Setting: " 1" = 1 pulse (input pulse)
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#6677

Sets no. of remaining movement pulses to be
clamped of handle.

“ 1% = 1 pulse
| #ees0 | | X-axi s
| #6681 [ Y-axi s
#6682 Z-axis
#6683 [ 4th axis

External work coordinate shift offset amount:
6 digits”

Setting range : “ 1% =0 to 799999

| #6690 | X-axis

[ #6691 | Y-axis

| #6692 | | z-axis
#6693 | 4th axis |

Form compensation servo follow-up coefficient

Setting range : 0 to 65535

(7 #8000 J [ number O
to to
L #8511 l nunber 511

#8000 to #8511

Specifies the respective values of lead screw error
compensation.

Setting : 0 to 215 (output increment)

Note : Parameters #6322 to #6339 determine
specific combinations of settings and
axes.
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APPENDIX-3 STORED LEADSCREW ERROR COMPENSATION

This function automatically conpensates for lead-
screw error on each axis according to the conpen-
sation data set by parameter and is effective after
completion of reference point return. The compen
sation data are nmade on the distances between the
reference point on each axis and specified points.

X, Y-, Z- and 4th-axes.

Conpensation axes : X . i
(including rotary axis)

No. of correction points: 512 Max.

Conpensati on base point: Reference point
Conpensation interval: 10000 pulses or nore

However, if the followi ng conditions are satisfied,
compensation interval can be less than 10000 pul ses.

6
[,|§<>(<50180X 10°X N + 100 pulses or more
1

F : Maximum feeding speed
(quicker between rapid traverse or cutting feeding}

N : Compensation magnification
(by parameter setting)

(Example) 15 m/min, compensation magnification : 2

15X1086 .
X68 X 10°X 2 + 100 = 4100 pulses

Note : With 6000 pulse interval at 24 m/min for 3-
multiplication, on the contrary to the above example,
position is shifted by improper pulse counting.

Data setting system: Absolute /incremental
(Set by Parameter #6039p2)

Compensation value:

Minimum compensation unit: 1 pul se ( | east out-

put increnent)
Conmpensation nultiplication: X3 max.
One-time-conpensation value: 15 pulses max.
X (Compensation multiplication)

Note 1:

Regardless of absolute/incremental setting, the
difference between neighboring compensation
values should be ( 15 pulses x compensation mul -
tiplication ) and bel ow

Note 2:

Maxi num set value in case of absolute setting is
#127 pulses. Conpensation nultiplication is taken
on this val ue.

Note 3:

No. of correction points on each axis can be
arbitrary as far as the total conpensation points
are within 512.

Note 4.

Where the 4th and 5th axis is a rotary axis ,
operation is possible within #200 revol ution
mexi mum

Note 5:

For the axis requiring no leadscrew error com
pensation, set the paraneter for conpensation
nultiplication factor at “Q *

Note 6:

Setting at base point is to be made in such a
manner that the pitch error conpensation
value will not occur. In the exanple shown
below, the incremental set point of #8002
should be zero. Ales, set the absolute set
point in such a manner that the difference
bet ween #8001 and #8002 becomes “O. "
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APPENDIX-3 STORED

LEADSCREW ERROR COMPENSATION (Cent’d)

Table A3. 1
AXxis Parameter # Functions

Compensation interval Xto «a #6642 to #6645 10000 OR MORE

“I” "1 pulse
Absol ute /increnental #6039 D2 v 0= Increnental setting
setting switchable 1" = Absol ute setting
Conmpensation reference Xto « #6334 to #6337
no. Val ue of paraneter # of

; ; compensation on each

Conmpensati on max point Xto «a #6322 to #6325 point minus 8000 will be

written
Conpensation min point Xto a #6328 to #6331
Conpensation value on Xto a #8000 to #8511 -15 to +15 (Incremental
each point setting)

"1" = 1 pulse
Conpensation nultiplica- Xto « #6168 to #6171 oto3
tion MM oo o1x

The figure bel ow shows the exanple of writing
the data for X axis.
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REFERENCE

PO NT

COMPENSATION INTERVAL

———

’/( 10000 PULSES (= 10 MM)

LEADSCREW ERROR
MEASURED

- /I/]I'/ - X -

ABSOLUTE
-1 0 0 0 +1 +1  +1 +1 42 42 TSET AMOUNT
0o -1 o) 0 +1 o) 0 0 +1 0 — | NCREMENTAL
| SET ANDUNT
Co !
! t ‘ * COMENSATION
# 8000 (8001 | 8002 8003 | 8004 | 8005 | 8006 | 8007 | 8008 | 8009 PARAMETERS
X
Fig. A3.1



In the above figure,

Conmpensation interval: 10000 pul ses

Absol ute/incremental :

I ncrement al

Conpensation nmultiplication : x 1

Conpensation point on X axis: 100 points

Each parameter is set as follows :

X Axls

COVPENSATI ON  BASE NUMBER
#6334 2

COMPENSATION MINIMUM POINT
l #6328 ] 0

COVPENSATI ON' MAXI MUM POl NT
‘ #6322 ‘ |

COVPENSATI ON MULTI PLI CATI ON

#6168 1
COMPENSATI ON | NTERVAL \
#6642 \ 10000

ABSOLUTE/INCREMENTAL SETTI NG
#6339D2 ‘ 0

Note : Write the data so that each axis reference point

compensated value will be "0".

Fig. A3.2

PARAMETER OF
Conpensati on AMOUNT

ON EACH PO NT

#8000

#8001

#8002

#8003

#8004

#8005

#8006

#8007

#8008

#8009

#8010

#8098

#8099

#8100

-

e

Y-AXIS

X-AXIS

100 POINTS ON X-AXIS

BASE POINT
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APPENDIX-3 STORED LEADSCREW ERROR COMPENSATION (Cent'd)

To use the 4th-axis as the rotary axis, follow the rules REFERENCE

shown below in addition to the rules for setting X-, Y-, CORRECTI ON  NO.

and Z-axes. MAX CORRECTI NG 48150 AND MIN COR-
Pol NT 0, (1) ; FORATION POINT

(1) Compensation Interval

The compensation interval should be more than

#8151
10000 pulses and the quotient obtained by 1, (1)
dividing 360000 by the compensation interval gaggg
become a positive integer. -
#8156 §81i§>
(2) Compensation Amount at Reference Point 6, (1) ’
The compensation amount to be set to the refer-
ence point should be as follows :
a. Absolute setting . . . “O”
b. Incremental setting . . . “ O“
In the case of incremental setting, set such a 4. (1)
value for the compensation amount at compen-
sation maximum point that t he sum of the com - %PIIENSCAREN%\IITQIWNT
pensation amount of each point becomes “O. * SETTI NG
(3) Sample Writing %Pigggb%\é AMOUNT
If the compensation interval is 45000 pulses (one
rotation divided by 8) as shown below, set the
parameters as follows.
Compensation parameter at
each point
Compensation reference No. Absolute Incremental
Parameter . .
setting setting
#6337 150
#8150 0 0
Compensation min point #8151 1 1
4th axis of #6331 150 #8152 2 !
rotary axis #8153 3 1
Compensation max point #8154 1 1
#6325 157 (= #8155 5 1
 #815
Compensation multipication _#___é 6 1
factor ————— #8157 0 -6
#6071 1
Compensation point
#6645 45000
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APPENDIX-4 LIST OF STANDARD INPUT/OUTPUT siGNALS

Table A4. 1 shows standard input/output signals.
For custom-built signals depending on the sys-
tem, refer to the list of 1/0 signals provided on
the system.

DI SPLAY

D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 1 1 1 1

Contact open Contact closed

Table A4. 1 List of Standard Input Signals

P 6 5 ‘4 ‘3 2 ‘1 ‘o
#1300 | EDT ‘ MEM | MDI l T | s ‘ H | J | RT |
EDIT MEMRY MANUAL  TAPE STEP HANDLE MANUAL RAP ID
DATA INPUT FEED TRAVERSE
#1301 [ ovc | Rmov2 [Rovi | ovie o8 |, ova | ov2 | ovi
OVERRIDE — :
CANCEL RAPID TRAVERSE FEEDRATE OVERRIDE

RATE OVERRIDE

#1302 I -0 ‘ +0, ‘ -7 | +Z | -Y | +Y | - X | +X |
JOB”"PB
#1303 | s,c | ses | sea |avie [ovs [ ova [ av2 [ |
SF’INDLI%I SPEED MANUAL FEEVDRATE OVERRIDE
OVERRIDE
#1304 [ﬁnns ] MP4 | MP2 | MP1 |Ha HZ HY HX
DISPLAY
RESET ' % a Vo
HANDLE PULSE MULTIPLY HANDLE AXIS
#30s [ AL | mk | OPT DRN [ BDT DLK | | sm |
M- MACHINE OPTIONAL DRY BLOCK DISPLAY SINGLE
FUNCTION LOCK STOP RUN DELETE LOCK BLOCK
LOCK
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Table A4. 1 List of Standard Input Signals (Cent'd)

‘ 7 ¢ 6 ‘ 5 DA ‘ 3 ¢ 2 l 1 ¢ o
1136 | SN | m |RET [T [zZRV | EDTLK| se [ ST
PROGRAM F1 - RETRACT TOOL ~ ZERO  EDIT  FEED  CYOLE
RESTART DIG T LENGTH RETURN LOCK  HAD  START
#1307 | PINT | znG | ABs | Mo | MIZ [ MIY MIX |
PROGRAM  Z-AXIS MANUAL . /
| NTER- LOCK ABSOLUTE M RROR | MAGE

# 308 \ 9BDT \ 8BDT ‘7BDT |GBDT ‘SBDT \ 4Bor \ 3807 \ 2BDT
] SPECIAL BLOCK DELETE /

#1309 | ZRN2 | | 4G | Ews PST | | e

MANUAL 4TH EXTERNAL TACTI LE
2ND AXIS  WRITING SENSOR
REFERENCE NEGLECT SIGNAL  SI GNAL
PO NT

RETURN

#1310 |DEVSLTI| \ | | |

TAPE

OPERATI ON
DEVI CE

DESI GNATI ON

#aLL | | | | | | | |

#1312 [PLYBK | TONT |sewson| TLCTN | TLSKP | TLRST | ESC1 |ESCO |

PLAYBACK CUTTI NG TACTILE ~ EXT STROKE
TI ME COUNT SW TCH TOOL LIFE CONTRCL CHECK SELECTI ON
Dl SABLE ENABLE Invalid

il 3rd
(@b th
1] sth

SI GNAL SI GNAL

EE

#1313 | RWH | FSCH | rsmem | FSCM | SLPC | |

HI G+ SPEED FEEDRATE, FEEDRATE , FEEDRATE, SPINDLE

REWND & SPINDLE SPINDLE SPINDLE LOOP

AUTO START SPEED SPEED SPEED COMMAND
MEMORY  STORAGE EDITING | NPUT

CHANGE MODE
#1314 | SPE | S0 | Rov4 | | ECLM | | | |
SPI NDLE RAPID TRAVERSE EXT PROGRAM
OVERRI DE RATE OVERRIDE  CLEAR
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#1315

#1316

#1317

#1318

#1319

#1320

#1321

i 322

#1323

‘7 ‘6 ‘5 D, ‘3 ‘2 ‘] ‘0

[vanNT [ ssv [ per | | NTCRQ | rcFIv | | |
MACHINING  SENSOR HACHINING NEW TOOL END OF

;g;i?RUPTION STO:) :DNOTHE\E.RUPTION CHANE TCX]_

RETURN ,\/ODE RETURN REQJEST CHANE

S| GNAL MODE

(efNn | AN [Rw [EP  [ERS | EXTC [STLK [ MD

CoMMAND MST EXTERNAL END  EXTERNAL EXTERNAL CYCLE FUNCTION
CYCLE  compLE- REW ND PRO-  RESET TIME START PREP

TION GRAM COUNT COWPLETED
|s-Inv  |S-FIN | SSTP |sack | SR | GRB [cra | GRO |
SPINDLE S FIN SPINDLE SPINDLE SPI NDLE “—————— GEAR
REVERSE COVMAND cOTNCI- | NDEXING  GEAR SH FT

0 DENCE SELECTI ON
| err2 | ERR1 |ERRO | SENS(G) |SENS(T)|EXOUT [EXVER |EXIN |
DEC TO IMMEDI- SINGLE GAP TOOL EXTERNAL EXTERNAL EXTERNAL
STP  ATE BLOCK ELI M NATI ON BREAK OUTPUT  COLLATI ON | NPUT

STOP STOP

[%ta [sa [erz o2 [riy Ty feix [RX]
OVERTRAVEL
| HOFS | | | *ITa  [#1TZ | MY [FITX |
| W
AUTO MODE Y
ANDLE OFFSET AXI'S | NTERLOCK

] *~EDq [ *+EDO; 1 *~EDZ | *+EDZ ‘ *-EDY ‘*+EDY ‘*—EDX ‘*+EDX ‘

<

EXTERNAL DECELERATI ON

| SONPB ‘ *SVOFa, *SVOFZ | #SVoFY |*SVOFX ‘

SERVO PO/ER 0N -

cutl owie [ us [ ud [ w3 [ w2 | wi | uio |
USER * MACRO
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# 324

# 325

i 326

# 327

# 328

#1329

#1330

#1331

#1332

Table A4. 1 List of Standard Input Signals (Cent'd)

‘7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
[us | U4 [vn3 [m2  uin uto fule fus |
USER MACRO
"EDY \ ED6 \ ED5 \ ED4 ‘EDS \ ED2 } ED 1 EDO |

\ EXTERNAL DATA | NPUT
[ ED15 \ ED14 \ EDL 3 ‘ED12 ‘EDIl ‘EDI 0 ‘EDQ ‘ ED8 ‘
EXTERNAL DATA | NPUT
|

‘EDSA

\ EDCL \ EDAS?2 ‘EDASl ‘EDASO ‘EDSD ‘EDSC \ EDSB

EXTERNAL DATA’ | NPUT CONTROL S| GNAL

|

| EDAS3 | | | | *bECa |+DECZ '*DECY | #DECX |

o A REFERENCE PO NT |

ggg?EkPATE DECELERATION LS

SH FT

ABS/INC

| | TLe4 | TL32 I TL16 TL8 TL4 T2 | 1L |

TOOL LIFE CONTROL TOOL GROLP NO. TNRUT

N N AN N N I N

| sous | spr7 | sote | shis | spi4 | SDI3 | SD2 | sl
S 5-DIG T COMMAND EXTERNAL INPUT

| sprts | spr1s | sprl4 | sp113 | SD 12 | spr il | SDI1O | SDI

|

S 5-DIG T coMMAND EXTERNAL | NPUT



#1335

#1338

] 7 b 6 ‘ 5 ‘ 4 ] 3 ‘ 2 ] 1 ‘0
| FsOLS | waskan1 | | | |
CLEAR FS END OF
EDI TI NG MANUAL
DATA SKI P
SI GNAL
WN128 ‘ WN64 ‘ WwN32 ‘ WN16 ‘ WN8 ‘ WN4 ‘ WN2 ‘ WN1

N4

EXTERNAL WORK NO. SEARCH INPUT

#1341 lS|D8 ‘SID? ‘ SID 6 ‘SIDS ‘SID4‘ SID 3 ‘SIDZ‘ SID 1

#1342

#1343

SPINDLE
INDEXING
POS1TION
DESIGNATION

S1D12

SID11 SID10

SID9

SPINDLE

| NDEXI NG
POSI TI ON
DESI GNATI ON

‘ ‘ |SPCUT | SIDXI |smxmc| SIDX |

STCP

[ NDEXI NG

RESTART SPI NDLE
SPI'NDLE SPI NDLE | NDEXI NG | NDEXI NG
I NDEXI NG PCSI TI ON REQUEST

SPI NDLE

| NCREMENTAL
DESI GNATI ON
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# 200

#1201

i# 202

#1203

#1204

#1205

#1206

#1207

#1208

Table A4.2 List of Standard Output Signals

© 7 ‘6 ‘5 DA D,; ‘2 ‘1 ‘o
| M0 [ w2 [ WL [ MO | DEN | P | S| s
POSI TION FEED- TEMPO- CYCLE
ING COW ING RARY  START
PLETED STOP
‘ 2ZPa ‘ zzpz‘ ZZPY‘ 2ZPX ‘ 1ZP0L‘ 1Pz ‘ 1 ZPY f 1ZPX
SECOND REFERENCE FI RST REFERENCE

PO NT  COMPLETI ON

PO NT COMPLETI ON

‘AZPOL \ 4ZPZ‘ A.zpy\ 4ZPX \ 3ZPOL‘ 3ZPZ \ 3ZPY‘ 3ZPX
I

FOURTH REFERENCE
P

TH RD REFERENCE

NT COVPLETI ON PO NT COVPLETI ON

| TLeHA | TLoB | TCF | TOHGF | | |

TOOQL NEW TOOL TOOL END OF

CHANGE SELECTI ON CHANGE GROUP 1
SI GNAL Sl GNAL READING TOOL

S| GNAL CHANGE

SI GNAL

‘ ‘ j ‘ ‘ RPDO ‘ SINVA

RAPI D SPI NDLE
TRAVERSE REVERSE
QUTPUT  QUTPUT

\ \ \ S A ‘smxo [ SLPS | GO3M |

END oF DURING SPINDLE @3 MODE
SPI NDLE SPINDLE LOOP OUTPUT

I NDEXI NG | NDEXING STATUS

QUTPUT ~ QUTPUT  QUTPUT

WBFTER

WBFTK

END OF WORK
COORDI NATE
SYSTEM
SCREEN
SETTING



7 6 5 ‘4 ‘3 2 ! ‘0
#1209 | MANNTK | | [ Fscrk | FscE | FowD |

END OF END OF END OF FS UNDER FS
MACH! NI NG FS DATA MEMORY  EDITING
| NTERRUPTI ON CLEAR  CHANGE  MODE
PO NT RETURN
SI GNAL
#1210 | | | | sEGouTs | SEQDNC |
DURING DNC  DURI NG DNC
H G+ SPEED  HI GH SPEED
CUTTI NG CUTTI NG
PULSE COVMUNI CATI ON
DI STRI BUTI ON
#1211 L l i j }MIMGMal MIMGMZ [ MIMGMY‘ MIMGI\KI
~ DURING MRROR | MAGE MODE
#1212 | | | | | | | | |
w2z | | | | | | |
w1 | | | | | | |
#1215 | GB4S | | : | |
G74/G84
EXECUTI ON

t4/118 [13/114 [T20T12 |11 /711

#1216 | 18/128 | 17/124 | T6/T22 ‘TS/T21

T- FUNCTI ON BINARY/BCD OUTPUT

#1217 | T16/148T15/ T44 | T14/ T42 |T1 3/101[ 7121738 |m 1 /134 [T10/732 [19/131
| \ |

T- FUNCTI ON BINARY/BCD OUTPUT
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Table A4.2 List of Standard Output Signals (Cent'd)

D, ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘0
#1218 | TAP |wmo4s ITLMO [Gsos [Ereno |ESEND | RST | AL |

TAPPING SPINDLE TOOL CHANNED EXTERNAL EXTERNAL RESET ALARM
LENGTH CYCLE  DATA DATA

VEASURE- | NPUT | NPUT
MENT COMPLET- COMPLET-
ED ED
#1219 | SRV | s | FMF | EF | BF TF SF M
SPINDLE SPINDLE  MF EXTERNAL 3- - S- M-
REVERSE STOP OPERATI ON FuUNC- FUNC-  FUNC- FUNC-

TION TION TION FION

FOR CANNED CYCLE

#1222\1\/&[147‘NB\NB‘NI4‘M3‘N2‘M1J

M FUNCTI ON Bl NARY QUTPUT

#1223 \ 0s \ EDTS‘ 14Ncac:\ AUTO \ w \ RDY \ RWD \
ORIENTA- EDITING INPUT  4TH AUTO. MANUAL PREPARA- REW ND
TI ON ERROR AXIS Ml C TI ON
NEBLECT COMVPLETED

[ SB6 SBS SB1

S 5-D@T ANALOG OUTPUT/
S 4-paT 12-BIT
NON- CONTACT  QUTPUT

SDAS/ | SDA7/ | SDAG/ | SDAS/ | SDAG/ | SDAS/ | SDAZ/ | SDAL/
#1224 | Spg SB7 SB3

T T
#1225 [ spat6 | spats | spats | spar3 | §BA12/ SDAL1/TSDAIO7 T SDAS/ |

S 5-DIGT ANALOG QUTPUT/
s 4-DIGT 12-BIT
NON- CONTACT  QUTPUT

#1232 | 88/p28l B7/B24| B6/B22| B5/B21 | B4/BIB IB3/B14 [B2/B12 | 81 /811 ]

B- FUNCTI ON BINARY/BCD OUTPUT

#1233 [B16/B48]B15/B44 B14/B42 | BI 3/B41|B12/B38 B11/B34 BLO B32 | Bo/B3L |

B- FUNCTI ON BINAR\S,{/BCD OUTPUT

] i

#1234 | S28 | s24 | s22 | sat , s18 | si4 |S12/GRH IS11/GRL
= f n .
S-FUNCTI ON BCD QUTPUT 22 P

GEAR GEAR
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b7 ‘6 ‘5 ‘4 ‘3 ‘2 ‘1 ‘o

#1235 | sa8 | sa4 | sa2 | sa s | s | sa2 | s31 |

S- FL! NCTI ON'BCD  QUTPUT

# 236 u w | B | W 3 u2 | ur | W \
USER MACRO
na3t | ws | vis | ws |w2 Juwi lUo | w | w8 |
| [
USER MACRO
#1238 | | | | | | | ]
#1239 | | | | | | | | |
#1277 L 1HP7 ‘ 1HP6 ‘ 1HP5 ‘ 1HP4 ‘ 1HP3 ‘ 1HP2 ‘ 1HP1 ‘ IHPO ~ MONITOR

/

1ST HANDLE PULSES

O S ]

#2719 | [ I | | .

#1280| \ \ |5|<|P\ S \ SN3 \ SN \ SNL
) SYSTEM N0, SW TCH
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Table A4.2 List of Standard Output Signals (Cent'd)

] 7 ] 6 ] 5 i 4 ' 3 ] 2 1} 1 ] o
281 | oFFPB | loves | ap | svam | EP | am |
L POWER OFF POER OVERLOAD SERVO EMER- OVERHEAT
PUSHBUTTON N ALARM  GENCY
PUSHBUTTON STCP
#1282 XSD \ BALM \ \ ! \ EXAXI S \ PAGEO \ \ EXCMOS \
spz0 - BATTERY %STANT OPTION CONTACT SI GNAL MONI TOR
o NoT AXI'S FOR MAI NTENANCE
PROVI DED O NO SR51
1: PROVI DED BOARD
1: SR51 BQOARD
#1283 | \ | sNsa | snss | sns2 | sNst
N J/

SYSTEM NO. SWITCH

#1284 | SVON | NRD | | |

SERVO NC
POMER  READY
N
#2ss o | o | 0 o ' 0o | o | 0o 1 1
CONSTANTS “|”
#1286 o | o | o | o | o | o | o | o |
\ /
CONSTANTS O
#1 287 | | i | [ Pcs | PBS | PAS |

PG MONI TOR FOR SPI NDLE

#1288 | TGONX | pox | PBX | PAX | *ALX | *orx | FUX | SRDX
|

PG MONITOR FOR X-AXI S

SERVO UNIT MONI TOR FOR X-AXI S

#1289 [ TGOW] PCY \ PBY \ PAY \

ALY | ray | RO | SRy

PG MONI TOR FCR Y-AXI'S

SERVO UNN'T MONI TOR FOR Y-AXI S



Dy ‘6 ‘5 Dy ‘3 ¥, D, ‘0
#1290 TGONZ ‘ Pcz ‘ PBZ ‘ PAZ \ *ALZ ‘ *OLZ ‘ FUZ \ SRDZ
PG MONITO;/FOR Z-AXIS ) SERVO UNI T I\/E\I\I/TO? FOR Z-AXI S
#1291 | TGON4 ‘ PC4 ‘ PB4 ‘ PA4 ‘ *ALS ‘ *OL4 \ FU4 \ SRD4 ‘
PG MONI TOR FV(P 4TH AXI S SERVO UNI T I\/D\‘III TOR FOR 4T1H A&S
#1292 | | | | | | | | |
#1293 | | | | v [ mSC | EpTikc | | }

Z-AXIS MANUAL  EDIT
NEG-  ABSCLUTE LOCK

LECT SETTING

’ NONI TOR

#1204 | arc | mkc | oprc | orac | Boc | bike | sTike | seke |

AUX FUNC- MACHINE OPTION- DRY  OPTIONAL DI SPLAY START  SINGLE
TIoN LOCK LOCK NAL RUN  BLOCK LOCK LOCK BLOCK
STCP SKI P

#1295 | | PLBKC | [Miac | Mzc [ MYC | mxC |
\

/

MRROR | MAGE AXI S

#1297 | A8 | ALWR4 | ALMR2 | AL | AM8 | AM4 | A2 | AMIL |

ALARM CODE MONITOR (LOWER 2-DI G T BCD cooE)

#1298 | | | | [ ALMBS [ ALMB4 | ALMB2 | ALMBI |

ALARM OCDE MONI TOR
(UpPER 1-DIGIT BCD CODE)
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APPENDIX-5 LIST OF ALARM CODES

Table A5. 1

Al arm No. | Spindle oOperation | Type of Alarm

000 to 099 Stop at block end Tape format error warning

100 to 199 Stop at block end Macro, operation, external input/
output error, sequence errors (1) (2) (3)

200 to 299 Decelerate to stop Overtravel, reference point return,
positioning, machine ready

300 to 399 servo, emergent y stop , overload

Decelerate to stop

FG RPG




Table A5.2 List of Alarm Codes

Code Causes Code Causes
_00Q POWER OFF o L 010 TH ERROR
TURN OFF P(;VT/ER— OoNCE AT |7 eidiieij@eRejain@ui /\ |m—eiein| Tt
REFERENCE POINT RETURN ERROR ERROR
_ 001 | _ZR. U_l\_lB_EADl(__(}_)_ o 011 TV ERROR
REFERENCE POINT RETURN NoT | |~ 'f Ai’_E“\;}—?._R—’I-‘I-C—JjA_I:‘l;j_\_R—I—T_Y_—E?I{I_{_é_R— ———————

COMPLETED X

--002 | .ZZR_UNREADY (Y) o 012 | OVERFLOW (128CH)
REFERENCE POINT RETURN NOT BUFFER CAPACITY OVERFLOW IN A
COMPLETED Y BLOCK (128 CHARACTERS)

003 | ZR UNREADY (2) 013 | PROG ERROR (NO ADRESS)
'REFERENCE POINT RETURN NOT ADDRESS PLUS NO DATA AND NEXT
COMPLETED Z ADDRESS COMMANDED, OR NO

ADDRESS PLUS DATA
004 | ZR UNREADY. (4)_ L L . 014 | PROG ERROR (-, ” “0O”)
REFERENCE POINT RETURN NOT T SIGN “-, “ “O” NOT CORRECTLY USED

COMPLETED 4

005 015 | PROG ERROR (UNUSABLE CH)

UNUSABLE CHARACTER PROGRAMMED
IN INSIGNIFICANT DATA AREA

006 016 PROG ERROR (UNUSABLE AXIS)

INPUTS A, B, C, U, V, W DIFINED
AS ADDITIONAL AXIS OR
B-FUNCTION

007 , 017 | _PROG_ERROR (8 DIGITS)

_______ o e e e e e e

__009 019
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Table A5.2 List of Alarm Codes (Cent'd)

Code Causes Code Causes
020 | PROG ERROR (G) 030 | PROG ERROR (F)
UNUSABLE G CODE OR G CODE NOT NO F-COMMAND IN FEED COMMAND
INCLUDED IN OPTIONS PROGRANMED
..021 | PROG ERROR (G) | 031 | PROG ERROR (R = O)
G CODE IN 1, 4, *GROUP PROGRAMMED CIRCLE WITH RADIUS O COMMANDED
SIMULTANEOUSLY IN A BLOCK IN CIRCULAR ARC COMMAND
022 | PROG ERROR (G02/03, G43/44) 032 | PROG ERROR (G02/03)
G43, G44 COMMANDED IN CIRCULAR COMMANDS ON THREE AXES IN
INTERPOLATION MODE (G02, GO3)iiuEsmss CIRCULAR ARC COMMAND WITHOUT
HELICAL INTERPOLATION OPTION
__ 023 | PROG ERROR (G) ~|..033 | PROG ERROR (G02/03)
UNUSABLE G CODE COMMANDED IN COMMAND ON MORE THAN FOUR AXES IN
CANNED CYCLE CIRCULAR ARC PLANE WHOSE ARC CANNOT
BE SELECTED FROM THE COMMAND
__024_| PROG ERROR (G, G41/42) | 034 | PROG ERROR (G02/03)
UNUSABIEE COPE COMMANDED DURING CIRCULAR ARC R DESIGNATION
COMPENSATION MODE ERROR
025 | PROG ERROR (G70/71/72) J..035 | PROG ERROR (D, H)
G70 TO G72 COMMANDED EXCEPT IN TOO LARGE NO. OF H OR D CODE
CANNED CYCLES FOR TOOL RADIUS COMPENSATION
AND TOOL LENGTH COMPENSATION
026 | PROG ERROR (G41/42) .03 | PROG ERROR (G1O-P)
RISE ERROR AT TOOL RADIUS Too LARGE P (NumMBER DESIGNA -
COMPENSATION C (COMMAND WHICH TION) WHEN OFFSET IS PROGRAM
CANNOT BE ACCOMMODATED CORRECTLY -INPUT
COMPENSATION G MODE) (SEE NOTES).
027 | PROG ERROR (G41/42) | 087 | PROG ERROR (GIO-R) . -
ERROR AT TOOL RADIUS COMPENSATION C TOO LARGE R WHEN WORK
(ERROR IN CIRCULAR INTERPOLATION COORDINATE SYSTEM IS PROGRAM-
MODE) INPUT
028 | PROG ERROR (G77R) 038 | PROG ERROR (G10, Q2)
REFERENCE POINT RETURN COMMAND ~ """*® | """""" | TOO LARGE P WHEN WORK
AT G77 COORDINATE SYSTEM IS PROGRAM-
INPUT
029 | PROG ERROR (G106) 039 | PROG ERROR (GlL06 I, J, X, Y) .
THE GROUP 01 G CODE COVMANDED | N THE o O D oAA ANDED T FOUND-
CANNED CYCLE IS OIHER THAN GO1. AXIS OTHER THAN THE X OR Y AXES IS
COMMANDED.
Notes :

1. No nmove command in three blocks in series
at Al (G42) command.

2. M00 commanded when ri se.

3. Rise at circular interpolation block.
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Code Causes Code Causes
040 | PROG ERROR (M98, G65/66) 049 | PROG ERROR (G41/42)
. P NOT PROGRAMMED IN M98, REVERSE OR ALMOST REVERSE
G65, G66, G25. COMMANDED IN M97 MODE.
. » DIFFERENT FROM Q IN NO.
IN G25 MODE,
. G25 AND M98/M99 PROGRAMMED .. 050 | SCALING ERROR
SIMULTANEOUSLY. UNUSABLE G CODE (G92, G28 TO
G30, G36 TO G38, G70 TO G72)
IN SCALING MODE.

041 | PROG ERROR (NO PROG) 051 | SCALING ERROR
PROGRAM NO. (SEQUENCE NO.)NOT ERROR I N G51 AND G50 BLOCK
FOUND WHEN PROGRAM IS CALLED BY FORMAT . SCALING FACTOR ZERO
M91, M98, M99, G65, G66, G25, G, M, T.

042 | PROG ERROR (M98, NEST) 052 ] o
SUBPROGRAM (G25) OR MACRO CALL
FIVE-NESTED.

043 | PROG ERROR (G52 Q2) 053
LOCAL COORDINATE SYSTEM
SPECIFIED WITH WORK COORDINATE
NOT SET.

044 | PROG ERROR (G12/13) 054
IN CIRCLE CUTTING, PROGRAMMED
RADIUS R IS SMALLER THAN
COMPENSATION D .

_...045 | CAL ERROR (G4l/42) _ _ . . .. 055 | PROG ERROR (M, S T,B) -
CALCULATION IMPOSSIBLE DURING M, S, T, B COMMANDS IN THE
TOOL RADIUS COMPENSATION MODE C . BLOCK IN WHICH M, S, T, B

CODE CANNOT BE COMMANDED.

046 PROG ERROR (G41/42) 056 PBOG_ERF{OR_(AXS) ______________
DURING TOOL RADIUS COMPENSATION C AXIS COMMAND IN GO4, G20, AND
MODE, CIRCULAR ARC OUTSIDE OF G21 BLOCKS.

COMPENSATION PLANE PROGRAMMED .

047 | PROG_ERROR (G41/42)  ______ _____ 057 | PROG ERROR (S COM)
COMPENSATION PLANE CHANGED S COMMAND EXCEEDS #6274
DURING COMPENSATION C MODE. DISREGARDED WHEN #6274 = O

048 | PROG ERROR (G41/42) 058 | MIRROR IMAGE (G28)

INTERSECTION POINT NOT OBTAINED
BY INTERSECTION COMPUTATION.

G28/G30 COMMANDED DURING MIRROR
IMAGE.
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Table A5.2 List of Alarm Codes (Con'd)

Code Causes Code Causes

_____ 059 | ZR UNREADY .| o069
REFERENCE POINT RETURN NOT
COMPLETED ON THE AXIS WHICH
HAS G29 COMMAND OR G30 COMMAND*

L0} oo 070 | PROG ERROR_(M02/30/99)
MEMORY OPERATION FINISH
COMMAND NOT GIVEN .

661 | ort

62 ( 072

63 | 073 o

064 074 i

065 | 075 |RS232C errOR (BAUD_RATE) _____ __

RS232C INTERFACE DISAGREEMENT
OF NO. OF BITS AND NO. OF
BAUD RATES.

_____ 066 | RESET__UNREADY_(AFTER_EDITING) _ | 076 | RS232C ERROR (SIGNAL LEVEL)
CYCLE-STARTED WITHOUT DATA TRANSMISSION FAILURE
RESETTING AFTER EDITING THROUGH RS232C INTERFACE.

_____ 067 ) ) 077 | RS232C ERROR (OVERRUN) =~

10 CHARACTERS MORE HAVE BEEN
READ IN AFTER STOP CODE HAS
BEEN TRANSMITTED THROUGH
RS232C INTERFACE.

068 | EDITING INHIBIT AREA

EDITING ATTEMPTED IN PROHIBITED
AREA.
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Code Causes Causes
R PROG_ERROR (G36/37/38)
TOUCH SWITCH CALCULATION ERROR
AT G36 TO G38 COMMANDS.
L e — -
i 08_Q PROG ERROR (GlO G22/23) PROG ERROR (G93)
G10, G22 AND G23 COMMANDED A CODE THAT CANNOT BE
WITH AXIS DATA. COMMANDED DURING THE BLOCK
OF G93 OR G93 MODE HAS
081 BEEN COMMANDED.

082 ].

TAP ERROR

SLPC (SPINDLE LOOP COMMAND) HAS
NOT BEEN TURNED ON DURING EXE-
CUTION OF SOLID TAPPING.

"COMMAND OF I (J) ON MORE THAN -
ONE AXI S AT G36 (G37),

PROG ERROR (G38)

COMMAND OTHER THAN K AT 638

PROG__ERROR_ (G31 G36/37/38)

TOUCH SWITCH NOT ‘ON WHEN
MOTION REACHES AT END POINT BY
G31, G36 TO G38 COMMANDS,
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Table A5.2 List of Alarm Codes (Cent'd)

Code , Causes Code Causes
097 ) . L 107 | MACRO ERROR (FORMAT)
ERROR IN THE FORMAT AND
EQUATION.

098 | ... e _ 108 | MACRO_ERROR (UNDEFIN #NO)
UNDEFINED VARIABLE NO.
DESIGNATED.

09 109 | MACRO ERROR (#NO NOT LEFT) __
COMMANDED PROHIBITED VARIABLE
AS SUBSTITUTION IN LEFT-HAND
SIDE OF THE EQUATION.

”_1'0'0” CAL ERROR (FIXED POINT) 110 MACRO ERROR ([ 1°LIMIT)
MAGNITUDE OF FIXED POINT DATA MULTIPLE LAYERS OF
EXCEEDING UPPER LIMIT PARENTHESES EXCEEDING THE

UPPER LIMIT (5) .

101 | CAL ERROR (FLOATING) 111 | MACRO ERROR (MOVE G66-M99) ___
EXPONENT OF FLOATING POINT MOVE COMMAND IN M99 FINISHING
DATY EXCEEDING ALLOWABLE RANGE COMMAND OF MACRO CALLED BY

G66.

102 | CAL ERROR (DIVISION) _ 112 | MACRO ERROR (5) _____ . o
CALCULATION DIVISOR ‘ZERO OR° LEVEL FOR CALLING MACRO
OVERFLOW ERROR . i EXCEEDING FOUR LEVELS.

103 | CAL ERROR (SQUARE ROOT) 113 | MACRO ERROR_(6) -
ROOT VALUE IS A NEGATIVE (-).

___104 | proG ERROR (DOuBLE ADD) 114 MACRO ERROR (DO-FORMAT)
SAME ADDRESS REPEATED IN A NO, OF DOs AND ENDs NOT THE
BLOCK. SAME.

105 MACRO ERRQR (CQNSTANT) 115 | MACRO ERROR ( [ IUNMATCH)
CONSTANTS USABLE IN USER MACRO NOo. OF LEFT BRACKETS AND
EXCEEDING THE LIMIT. RI GHT BRACKETS NOT THE SAME.

106 MACRO ERROR 116 MACRO ERROR (DO-END NO. )

FOR CANCELLING G67.

CONDITION 1sm 3
NOT ESTABLISHED IN DOm,
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Code Causes Code Causes
_____ 117 MACRO ERROR (10) 127 LIFE CTRL ERROR (T5 & T9999)
ENTERED COMMAND FOR T-5 DIGITS
WITHOUT REGISTERING THE GROUP OR
THERE IS AN ERROR IN THE T9999L AAA
COMMAND.
11 MACRO ERROR TO N
8 CRO (OR_(GOTO )_ T9999L AAA COMMANDED ALTHOUGH
CONDITION O = n = 9999 NOT ESTABLISHED THIS SETTING SHOULD BE COUNTED BY
OR NO SEQUENCE NO. IN GOTO n. M20/M30.
_____ 119 MACRO ERROR (12) 128 LIFE CTRL ERROR (T5 & H999)
ENTERED COMMAND FOR T5 DIGITS
ALTHOUGHT ALL OF THE CONTENTS
OF THE GROUP WERE IN SKP
STATUS, OR ENTERED H(D)999
... 120 | PRTN_ERROR _(NOT_FOUND) COMMAND WITHOUT REGISTERING
SEQUENCE NO. NOT FOUND IN PART TOOL NUMBERS H-NO AND D-NO.
PROGRAM.

121 | PRTN ERROR {G92) | _ 129 | PROG ERROR (G54 TO G59 J) )
G92 COMMANDED THROUGH MDI SPECIFIED AN “excessivEL vy
OPERATION DURING PROGRAM LARGE J IN THE WORK
RESTART . COORDINATE SYSTEM OR THE

122 | PRTN ERROR (G54-G59) MODE WAS OTHER THAN GO00/GO1.
G54 70 G59 COMMANDED THROUGH ---

MDI OPERATION DURING PROGRAM
RESTART.

123 | PRTN ERROR (ORG) 130 ) ) B o
COORDINATE SYSTEM CHANGED BY
DEPRESSING THE CRT OPERATION
CONTROL PANEL ORG KEY DURING
PROGRAM RESTART

124 | pRTN ERROR (MDI MOVE) 131 o

- AXIS OPERATED BY MDI AFTER
PROGRAM RESTART .
___125 | PROG ERROR (Gl22/123/124) 132 L
ERROR EXISTS IN SPECIFICATION
OF P, I, T, L, H, and D WITH
COMMANDS G122/123.
_126 | PROG ERROR_(G122 DATA_ OVR) 133

TOOL LIFE CONTROL DATA
COMMANDS EXCEEDED CAPACITY.
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Table A5.2 List of Alarm Codes (Cent'd)

Code ] Causes Code Causes
II 1?4 rwlpﬁabllm [ 111] [ 11} EEEEEEEEN I 144
==/ 0 NO. NOT FOUND W™ EXECUTING WORK | |~~~ — = rrrrrrrmrmrrrmmmsmmmmmme e
NO. SEARCH A COMMAND.
T 145
_____ 136 | S _ 148
137 | 147
138 __ e . _._148 | As AFTER READ SUBPROG/MACRO
o " | AN ADDRESS SEARCH OPERATION
WAS MADE DURING THE EXECUTION
OF SUBPROGRAMS.
139 | Ll “
o 150 | ROTATE ERROR (G CODE)
----- | e G CODE THAT CANNOT BE USED
IN G68 MODE HAS BEEN COMMANDED.
G68 HAS BEEN COMMANDED DURING
14| — TOOL RADIUS COMPENSATION C.
“2 o 151 ROTATE ERROR (FORMAT)  ____ _____
THERE IS AN ERROR IN THE
FORMAT OF G68 OR G69 COMMAND
BLOCK.
_..152 | ROTATE ERROR . _.. _

143

COORDI NATE ROTATI ON COMVAND (G54) | S COMVANDED
DURI NG COVPENSATION C, IN THE COORDI NATE ROTATI ON
OF THE EASY SETTER SPECIFICATION. OR PLANE OTHER
THAN THE X, Y PLANES IS COMMANDED.
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Causes

Causes

154

___________________ I-“- il el il
155 es |l o
156 L
157 167 o o
158 __J:§8 o o

t--—--
159 169 ol -

160

MEM ERROR (OFS) ____ ____ ____
TOOL OFFSET TOTAL CHECK ERROR

161

162

171

172

MEM ERROR (SET)

SETTING AREA TOTAL CHECK
ERROR.

263



264

Table A5.2 List of Alarm Codes (Cent'd)

Code Causes Code Causes
173 | mEM E RROR (PRM) 183
PARAMETER AREA TOTAL cHECK - o
ERROR .
174 | MEM ERROR (KEEP) 184
TOTAL CHECK ERROR OF MACRO
VARIABLES.
175 | mem error (MACR) 185 i o
TOTAL CHECK ERROR OF KEEP
MEMORY.
_ 1786 186 |\ .
177 R
178 L e
179 | OVER TEMP ‘8o
PANEL INSIDE TEMPERATURE TOO
HIGH .
180 SEQ ERROR 1 o 190
SEQUENCER ERROR (1)
181 SEQ ERROR 3 191 o
SEQUENCER ERROR (3)
IMMEDIATE STOP
182 SEQ ERROR 2 192 -

SEQUENCER ERROR (2)
DECELATION STOP




Code Causes Code Causes
193 203 | OT (2)
OVERTRAVEL Z
i 204 | OT (4) e
OVERTRAVEL 4
195 | _e0s
196 206 .
197 ) 207 | o
198 208 |
199 209 o ) -
200 210 | _ e .
201 | OT (X) 211 | $-OT1 (X)
OVERTRAVEL X STORED STROKE LIMIT FIRST
AREA X .
1
202 OT (Y) e | 8-OT1 (Y) .
OVERTRAVEL Y STORED STROKE LIMIT FIRST
€ . | i AREA Y.
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Table A5.2 List of Alarm Codes (Cent'd)

Code Causes Code Causes
213 | s-O0T1 (z) © o223 | s-0T2 () . L
STORED STROKE LIMIT FIRST STORED STROKE LIMIT SECOND
AREA Z . AREA (OUTSIDE INHIBIT) Z
o ¢
214 | S~OT1.(4) L 224 | S-0T2_ (4. ...
STORED STROKE LIMIT FIRST STORED STROKE LIMIT SECOND
AREA 4. . AREA (OUTSIDE INHIBIT) 4.
215 225 -
216 e e 226 | .
Lar e 22
218 228,
[ 11111
219 229 ------
220 | S-OT2 (NsiDE ) . o _ 230 | TOOL BROKEN
STORED STROKE LIMIT SECOND “AT BROKEN TOOL DETECTION
AREA (INSIDE INHIBIT) BY G32, G33, Z-AXIS MOVES TO
THE SET POSITION BUT SENS
(T) INPUT NOT TURNED ON.
o221 | 8-0T2 (X)L e (SPECIAL SPECIFICATIONS)
STORED STROKE LIMIT SECOND
AREA (OUTSIDE INHIBIT) X.
222 | S-OT2 (Y) 231 | ZR_ERROR-AREA (X)
" " | REFERENCE POINT RETURN AREA
STORED STROKE LIMIT SECOND
AREA (OUTSIDE INHIBIT) Y- ERROR X. THEORETICAL C PHASE TYPE
LATCH UNFINISHED.
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Code Causes | code | Causes

__.232 | ZR ERROR-AREA (Y) 242 | ZR ERROR-POS (Y) .
REFERENCE POINT RETURN AREA REFERENCE POINT RETURN AREA
ERROR Y. ERROR Y,
_..233 | ZR_ERROR:-AREA_(2) |__243 | ZR _ERROR-POS (7) _
REFERENCE POINT RETURN AREA REFERENCE POINT RETURN AREA
ERROR Z . ERROR Z .
234 | ZER ERROR-AREA_ (&) ____ _____. = ______ 244 FR“E?TOR'-P'@?'('#“'““““'““'““
REFERENCE POINT RETURN AREA smamnms| REFERENCE POINT RETURN AREA
ERROR 4. ERROR 4.
23 | ) |2 .
I LN - e | 248 e
< A [ | l2A e e
238 LLJPAB | Ll il il e e .
239 o o 249 ) o L
240 | 250 | 5-0T3-5 (INSIDE)
STORED STROKE LIMIT 3RD 4TH,
5TH AREA INSIDE PROHIBITED .
241 | ZR ERROR-POS (X) ___ 0251 | 8-0T3-5 (x) __
‘REFERENCE POINT RETURN AREA STORED STROKE LIMIT 3RD , 4TH,
ERROR X . 5TH AREA OUTSIDE PROHIBITED X .
------ 1
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Table A5.2 List of Alarm Codes (Cent'd)

Code Causes Code Causes
___252_ | S-0T3-5 (Y) 262 | ZR ERROR__P_RI\/_I__(]() - L
STORED STROKE LIMIT 3RD, 4TH, RETRACTION BY REFERENCE POINT
5TH AREA OUTSIDE PROHIBITED Y . RETURN (ER PULSE AT C PHASE
LATCH > #6305)
.28 | S0T3-5 (D) .| 263 | ZR ERRR PRM (2) L
STORED STROKE LIMIT 3RD , 4TH "RETRACTION BY REFERENCE POINT
5TH AREA OUTSIDE PROHIBITED Z. RETURN (ER PULSE AT C PHASE
LATCH > #6306)
254 264 ZR ERROR PRM 4

RETRACTION BY REFERENCE POINT
RETURN (ER PULSE AT C PHASE
LATCH > #6307)

255 | ZR DECLS ERROR (X) 265

LS ERROR (X) DECELERATION
(DECLS OF X-AXIS STARTS CHAT-
TERING ON THE DOG)

256 | ZR DECLS ERROR (Y) 266

LS ERROR (Y) DECELERATION
(DECLS OF Y AXIS STARTS CHAT-
TERING ON THE DOG)

257 ZR DECLS ERROR (2) 267

LS ERROR (2) DECELERATION
(DECLS OF Z AXIS STARTS CHAT-
TERING ON THE DOG

258 | ZR DECLS ERRCR (4) 268

LS ERRCR (4) DECELERATI ON
(DECLS OF 4 AXIS STARTS CHAT-
TERI NG ON THE DOG)

L0259 | e 260 | .
|
20 ( el 270 | S
) | —
261 | ZR ERROR PRM (X) I B T | S —
T TI"RETRACTION BY REFERENCE POINT PSETRIORY
[FTHSERROROCCLRS ~ * -———-S IN BLOCK WHERE
RETURN (ER PULSE AT C PHASE {GOOISCHANGINGTO 00 01, MACHINE STOPS
| LATCH > #6304) AFTER COMPLETION OF GOO BLOCK).
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Code Causes Causes
__272 | P-SET ERROR (V) | 282__ | ZR POSITION ERROR m
L EOR Y occURS IN BLOCK WERE REFERENCE POINT RETURN COMPLETED
GOO IS CHANGING TO GO1, MACHINE STOPS WITH REFERENCE POINT LS OFF.
AFTER COMPLETION OF GOO BLOCK).
__.2718 | P-SET ERROR (2) | 283 | ZRPGSITIONERROR (2) =
B P SET ERROR Z REFERENCE POINT RETURN COMPLETED
IF THIS ERROR OCCURS IN BLOCK WHERE
B a0 ca 1 . MACHINE STOPS WITH REFERENCE POINT LS OFF.
AFTER COMPLETION OF GOO BLOCK).
274 | P-SET ERROR (4) = ) 284 | ZR_POSITION ERROR (4) =~
ZFSELIERERF%ROé OCCURS IN BLOCK WHERE REFERENCE POINT RETURN COMPLETED
GOO IS CHANGING TO GOL, MACHINE STOPS WITH REFERENCE POINT LS OFF.
AFTER COMPLETION OF GOO BLOCK).
s o 285 _ ) .
____2_?? P-SET ERROR (S) _ __2_8_6__
| PROGRAM SET ERROR S.
SPINDLE P-SET ERROR AT SOLID
TAPPING.
277 287
____2_7?__ 288 o
_..219 . 289 _ e
280 | MACHINE UNREADY . 200 |
MACHINE NOT READY
281 ZR POSITION ERROR (X) 291

WITH REFERENCE POINT LS OFF.
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Table A5.2 List of Alam Codes (Cent'd)

Code Causes Code Causes
B 302
__2_93 __________________________ 303

Lea 304
B U (N 805 e e
_____ 296 | S I ~

2 A Y J 307 | e e e e

_____ 208 | e B <

.29 e e - - L — P — e

_____ 800 | e e ) .30 | SERVO OFF .
SERVO POWER NOT SUPPLIED

301 B 311 | X-AXIS SERVO UNREADY .

X-AXIS SERVO NOT READY

270



Code Causes Code Causes
_812 | Y-AXIS_SERVO_ _UNREADY | _ 322 | CMOS_VACANT AREA ERROR
Y-AXIS SERVO NOT READY THE UNUSED ARFA OF THE CMOS | S USED.
(THE CMOS MAY BE DESTROYED. )
(SET " 1" N #6066 D2 10 ReseT THE ERROR. )
_313 Z-AXIS SERVO _Q.E\IREADY _______________ N 323
Z-AXIS SERVO NOT READY
314 | 4TH AXIS SERVO UNREADY = | 324
4TH AXIS SERVO NOT READY
_.315. 325 | SERVO CPU ERROR___ __ ___
SERVO CPU IS IN ABNORMAL STATE.
(SET “O IN #6104 D6 TO RESET
THE ERROR).
316 326 | SKIP_MACRO (G, M, T)
CALLING OF G, M, T
MACRO OF THE MAIN
PROGRAM WAS SKIPPED
317 (CHECK MODE) .
318 o 327 | NO PROG GEN_(RES—+NEXT—~PRG)__
"MEMORY LENGTH , FOR WHICH *
MEMORY GENERATION WAS
NOT PERFORMED , HAS BEEN
319 CHANGED BUT NO GENERATION
______ HAS BEEN MADE.
(RES—NEXT—PRG)
320 | NC_UNREADY L _ 328 UNSUITABLE MM51
o NC UNREADY P SET NOT READY MEMORY LENGTH DOES NOT MATCH
THE MEMORY BOARD.
321 329 PC CPU ERROR

PC CPU IS IN ABNORMAL STATE.
(SET “O” IN #6014 D7 TO RESET
THE ERROR).
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Table A5.2 List of Alarm Codes (Cent'd)

Causes

EMERGENCY_STOP_

EMERGENCY STOP

331

341

342

| FUSE BLOWN Y - T 'SERVO ERROR Y ) o
333 | FUSE (2) 343 | SERVO ERROR (2)

FUSE BLOWN Z '

SERVO ERROR Z

FUSE (4)

FUSE BLOWN 4

344

SERVO ERROR (4)

"SERVO ERROR 4

345

346

SERVO ERROR (SPINDLE)

337

338
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Code Causes Code Causes
350 360

351 | OL (X) 361 |_PG ERROR (X)__ __

OVERLOAD (1) X PG ERROR X

2oL .. . 362 | PG ERROR (Y)_____ ____ ____ ______

OVERLOAD (1) Y

PG ERROR Y

PG ERROR (2)

OVERLOAD (1) Z PG ERROR Z
OoL.4 . e PG ERROR_(4) ... o oo . -
OVERLOAD (1) 4 PG ERROR 4

e < N DI 365 | R

%6 oL | 366 | PGERROR(S)
OVERLOAD (1) (S) PG ERROR SPINDLE

357 | OL (OTHERS) o %7 —

OVERLOAD (2) (CONTACTOR UNIT)
CEILING RESISTANCE, OTHERS

. 358 _ e 1..3%68 | .

359 369
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Table A5.2 List of Alarm Codes (Cent'd)

Code Causes Code Causes
LA 380 | .
e | 381 | AXIS ERROR (X)
AXIS CPU ERROR
T R 382 | AXIS ERROR (V) _ _
AXIS CPU ERROR
373 | SR-51 UNSUITABLE | 38 |AXISERRR (2) ...
OPTIONAL AXIS SETTING DOES NOT "AX-1S CPU ERROR
MATCH THE TYPE OF SR-51.
__374_| YENET 1/0ERROR oo oo | 384 |AXIS ERROR (4)_ __
COMMUNICATION ERROR BETWEEN 1/0 | AXIS CPU ERROR
BOARD OR SP50 BOARD AND PC50
__375_| YENET 1/0 BOARD ERROR =~ __ e
. 1/0 BOARD OR SP BOARD TYPE IS WRONG. -
. 1/0 BOARD OR SP BOARD CHANNEL
SETTING IS INCORRECT.
__376_ | ..386_ | _AXIS ERROR (S)
Tt AXIS CPU ERROR
377 A
__378 _ 3 s
379 389
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Code Causes Code Causes
390 SERVO ALARM (SERVOPACK) (SR20) 800

SERVOPACK ALARM SPINDLE PG
DISCONNECTION OF 4/5 AXIS SR
FAILURE

391 | SERVO ALARM (X) 801

X-AXIS SERVOPACK ALARM X

392 | SERVO ALARM (Y) 802

_.393_| SERVO ALARM_(2) __ 803
Z-AXIS SERVOPACK ALARM Z

394 | SERVO ALARM (4) 804

| 4TH AXIS SERVOPACK ALARM 4 N -

J895 U B 805 | il .
ED I B I

N R — e

398 811 e e el

399 812 |
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Table A5.2 List of Alarm Codes (Cent'd)

Causes

Code

Causes

823

824

825

827

ROM ERROR

. ROM CHECK ERROR
- RAM CHECK ERROR
. REQUIRES HARDWARE CHECK.
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Code Causes Code Causes
I N B 852 | o o
B R I 853 | . .
e
- - " 7 -
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Table A5.2 List of Alarm Codes (Cent'd)

864 874 L

866 L 876

867 877 |

868 .8 | L . o

S 879_ S L

-— -

870 880

J— #81 I. EamiEE EEEE LLLL] ENEE EEEEE EEEEN
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884

885 | O I -
&6 | | se (
_.887 - L

898

899
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Table A5.2 List of Alarm Codes (Cent'd)

Code | Causes Code Causes
. 902 L
d mmmm e e e e e e e e e e e e e e e o
903 913
\
904 | L _ | 914
%s5 | el .o 915,
T - e
.. 906 I
L s e ] 917
I
808 il i ] - 918
909 O B
810 |\ .. 020
_____ F e o JE
911 921
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Code Causes Code Causes

2 D N S —

B Y .- A R

B S N S

S SR N, N P e
2r | .. S PRS2 EE

931
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APPENDIX-6 LIST OF ADDRESS CHARACTERS

Table A6. 1 List of Address Characters

Addr ess

Characters Meani ngs ng: gnal
A Additional rotary axis parallel to X-axis 0
B Additional rotary axis parallel to Y-axis 0
c Additional rotary axis parallel to Z-axis 0
D Tool rad”us offset nunber B, O
E User macro character (®]
F Feedrate B
G Preparatory function B, O
H Tool length offset nunber B
‘ X-coordinate of arc center B

Radius for circle cutting 0
] Y-coordinate of arc center B 0

Cutting depth for circle cutting ’

K Z-coordinate arc center B
L Nurmber of repetitions B, O
M M scel | aneous functions B
Sequence numnber B

(o] Program nunber B
p Dwell tine, Program No. and sequence No. B
desi gnation in subprogram 0

Q Depth of cut, shift of canned cycles O
R Point R for canned cycles 0. B

Radi us designation of a circular arc '

s Spi ndl e-speed function B
T Tool function B
u Additional linear axis parallel to X-axis 0
Vv Additional linear axis parallel to Y-axis 0
w Additional linear axis parallel to Z-axis 0
X X-' coordi nate B
Y y-coordi nate B
Z-coordinate B




Table AL.2 Function Characters

EIA Code 1S0 Code Meani ngs Remar ks
Bl ank N ul Eir;?regiarr]dzidgniir];i clasrg)t data area in EIA
BS BS Di sregar ded
Tab HT Disregarded
CR LF/NL End of Block (EOB )
/ CR Di sregar ded
SP SP Space
ER 2 Rewi nd stop
uc / Upper shift
LC Lower shift
2-45bits ( Control out (Comment start)
2-4-7 bits ) Control in (Conment end) glpAeéi al
+ + Di sregarded, User macro operator code
Mnus sign, User macro operator
oto9 ot 09 Numer al s
atoz Ato Z I Address characters, User macro operator |
I I Optional block skip, User macro operator
Del DEL Di sregarded (Including Al Mark)
’ Deci mal  poi nt
Pasre?t”iﬁsger # Sharp (Variable)
* * | Astrisk (Mul tiplication operator)
= = Equal mark
{ Left bracket
1 | Right bracket
0 User macro operator
$ $ | User macro operator
e @ | user macro operator
? ? | User macro operator
Notes:

1 Characters other than

2. Information between Control CQut and Control

the above cause error in significant

3. Tape code (Eiaor 1S0) can be switched by setting.

data area.

In is ignored as insignificant data.
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Table A6.3 Tape Code

enla !
- E c cE
o
-8 2% i
#bhtm go
geg-=2 o5
mnM;me my
— ..Wd Mllab
Sw.mbe Cd
ﬂhnma% v— QO
tsm.ﬁe 0..&7
L 305 L @S
=5 o @ TLOo
© O gC . Q n©
S 20 D4h C%#
» MAmm.md Alneﬂ
¢ o Fal8 Waon
o . .
= i N
- of o o] Tol Tof lo!l lof o] [eo o] ol o o] Tol Jo ololol Tolelolo] Tolelo 0O
~ S o) olo olo olo e} olo O o ol lolololololo OlO
= o clolo olololo ololo ol lo o| |ololo o] |0 0|0
o] cl{oj|C (s} o|lcje|ciolc)jojolelciolC C clteciolclciolo|e|clecfjcfolcC cfleloloefclelciclojce} o < [<e JRIN. N e
mn olo olclololojelol | | [ [ [olole] lo]e[c]o olololofeolele]o] [ojolojo] | |olo
= ololo olo o o o ololclo o| lolo ololo! 8)
2B olo[o T olol 1 lolo]olo]o[o]clo]ololo olo
[~ o|olololololclolololclojoio]olo 0 o olofolo olo ol o
© olo ol tolo olo| o c o oo ° ololo 0 ololojololotolo| o
- M ~d
nD\m © (| [ O =l |=izlo]e o anXYZW MWW SNEREE S B MR
o 3 5
m ~jo|o . % W + 1 NS e
m v o] || =t B 2| o]e - | = 4v,z..w _.MR“ RCC__ © an
2 1&le w|=f= 2
- ol lo o 1ol 1ol lclol Tl [of Jol Jo %\o o o ololo o] |0
N o O olo olo olo - |olo o0 of fo o| lolo O] 10[0]o
= o ololo ololclo clololo ° o ol lolo} | o 0|0
G clolC o ctc{o cloftolcjolc|lcyc] | ¢ nfooﬂOOOOhO cpCcfcpo 000000200 o olo| ®
M4 olo |0 0 ool [ole ololo oomoo ololo
=l 0 ol lolo ololo] 1o o ) olo o ol jolo o olololz]o 0
=R olojojolclo|o elolol|olojo] [ofo el 0 olol|ol ¥ O Ol
o~ olololelo|olojolo|o|olclojolo]o olo ololol olo}® 8
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Table A6.4 Tape Format

Metric out put I'nch out put i .
No. Addr ess g' Baf'.c I
Metric nput| Inch input | Metric input|inch input | & Optiona
1 Program No. 04 04 B
2 Sequence No. N4 N4 B
3 G function &3 &3 B
. Coor di nat e Linear axis a+ 53 a + 44 a+53 a + 44 B
verd Rotary axis b + 53 b + 53 b + 53 b + 53 o
5 Feed /rein F50 F3l F50 F41 B
6 Feed/rein 1/10 F51 F32 F51 F42 B
s2 S2 B
7 S- function
S5 S5 0
T2 T2 B
8 T- function
T4 T4 0
9 M function M3 M3 B
10 Tool Offset No. H20r D2 H2 or D2 B
11 B- function B3 B3 0
12 Dnel | P53 P53 B
13 Program No. designation P4 P4 B
14 Sequence NO. designation P4 P4 B
15 No. of repetitions L8 L8 B
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Table A6.5 Range of Program Commands

Metric Qutput Inch Qut put
No. Addr ess
Metric Input Inch | nput Metric | nput Inch | nput
1 | Program Nunber o |1to 9999 1 to 9999 1to 9999 1 to 9999
2 | Sequence Nunber N |1 to 9999 1to 9999 1 to 9999 1 to 9999
3 |G function G o to 199 0 to 199 o to 199 0 to 199
Coordi nate address
4 Linear axis +99999,999 mm +3937.0078 in. *99999.999 mm | *9999.9999 in.
Rotary axis *99999.999 deg | £99999.999 deg | *99999.999 deg | *99999.999 deg
Max cumulative value +99999. 999 mm | *9999.99999 in. | x99999.999 mm | *9999.99999 in.
5 | Feed per minute F 1 to 30000 . 0.1 to 1181.1 1 to 76200 . 0.1 to 3000.0
mm/min in. /rein mm/min in. /rein
¢ |Feed per ninute 0.1 to 30000.0 0.01 to 1181.10 0.1 to 76200.0 | 0.01 to 3000.00
1/10 mim/min in. /rein mm/min in. / min
S2 0 to 99 o to 99 O to 99 o0 to 99
7 | S-function
S5 |0 to 99999 0 to 99999 Ot o 99999 Q0 99999
T2 |O0 99 0 to 99 o 99 0 to 99
8 | T-function —
T4 O to 9999 0 to 9999 0to 9999 0to 9999
9 |Mfunction M |Oo 199 0 to 199 Qo 199 Go 199
H |O to 99 (299) 0 to 99 (299) 0 to 99 (299) | Oto 99 (299)
10 | Tool offset No.
D o to 99 (299) O to 99 (299) O to 99 (299) | O to 99 (299)
11 | B-function 1 B ]0 to 999 0 to 999 Qo 999 0to 999
12 bwell p Ot 0 99999.999 0 to 99999.999 G 0 99999.999 Ot 0 99999.999
we sec sec sec sec
1 3 |Program No. P |1 to 9999 1 to 9999 1 to 9999 1 to 9999
designation
14 |Sequence No. P |1 to 9999 1 to 9999 1to 9999 1to 9999
designation
15 |No. of repetitions FoL 99999999 99999999 99999999 99999999
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Table A6.6 Range of Data Setting

Metric Qutput I nch Qut put
Addr ess :

Metric Input Inch | nput Metric | nput [nch Input
L i i t 0.001 or 0.0001 or 0.001 or 0.0001 or
east Input incremen 0.01 mm 0.001 in. 0.01 mm 0.001 in.
Max stroke (Distance . .
from reference point) + 99999.999 mm + 3937.0074 in. [+ 9999.9999 in.
Tool offset amount & 0 to O to O to oto .
Tool radius val ue + 999.999 mm +99.9999 in. + 999, 999 mm +99.9999 in.
Min. feed amount at . .
STEP /HANDLE 0.001 mm 0.0001 in. 0.001 mm 0. 0001 in.
Unit of area | L ro®m&m 0.001 mm 0.0001 in. 0.001 mm 0.0001 in.

- desigmatiom
setting for
stored
stroke limit | awsmeteer & 0. 001 mm 0.0001 in.
setting

Rapid traverse rate

Manual jog speed

Seed at Fo

(7.5 to) 1 to 30000 mm/min

(0.75 to) 0.1 to 30000.0 in./min

Max. feedrate

Dry run speed

1to 30000 mm/min

0.1to 3000.0 in. /rein

Stored leadscrew conpen-
sation, stored stroke
[imt, and setting area
for 2nd to 4th reference
poi nt s

O to *99999.999 mm.

(O :

O
*

t
393

to

i+ ©

(0]
7.0078 in.

Reference point position)

9999.9999 in.

Backl ash conpensation

* 8191 pulses

*+ 8191 pulses

Stored Incremental O to 15 pulses O to 15 pulses

leadscrew

Compensation | Absolute O to 127 pulses O to 127 pulses
Note: 1 pulse = least output increnment
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Table A6. 7 List of G Codes

G X B: Basic G . B: Basic
Code ;G(rj)up Function 0 Optional Code Group Function 0 Optional
GOO Posi t i oni ng B Ge0 | o1 |Unidirectional approach 0
GO1 Y Linear interpolation B b1 Exact stop mode B

13
@2 ol Cirgul?; mterplolaguon CW. B. O G64 Exact stop mode cancel B
Helical interpolation CW @5 | * | Non-modal call of user macro 0
Circular interpolation CCW,
GO3 Helical interpolation CCW B,O G566 14 Modal call of user macro 0
o
Goa Dwall B G671 M'Jda|' call of L{ser macro cancel
G06 Posi tioni ng in error detect off mode B Ge8 goc;te;t,lon O; coord(}nate ON g
9
Go9 . Exact stop £ G6! 18 ation 0‘ coordinate OFF
Tool offset value and work coordinate Gr0 Bolt fle circle 0
G10 Shth-value o ficatt on ' BO Gl |+ [Ac 0
Gl2 Circle cutting CW o G72 Line-at-angle o
G13 Circle cutting CCW 0 G73 Canned cycle 10 0
G17 XY plane designation B G74 Canned cycle 11 0
G181 02 | ZX plane designation B G76 Canned cycle 12 0
G19 | YZ plane designation B G77 Canned cycle 13 0
G20 Inch input designation o G80 ] 09 | Canned cycle cancel 0
06 - - -
G21 Metric i nput  desi gnat i on 0 a8l Canned cycle 1, o
— Output for external motion
G22 o4 Stored stroke limt ON 0 o 5
G23 Stored stroke limt CFF 0 G82 nned cycle 2
G25 + | Program copv ° G83 Canned cycle 3 0
G27 Reference point check 1 0 G84 Canned cycle 4 o
G28 Automatic return to reference point 1 0 G85 | Canned cvcle 5 0
G20 | , [Return from reference point 0 G86 [ 09 l|Gamed cycle 6 o
o
630 Return to 2nd, 3rd, 4th reference o G87 Canned cycle 7 ’
poi nt G*8 Canned cycle 8 0
G31 Skip function [¢] G89 Canned cycle 9 0
G40 Tool radius compensation cancel o G90 03 Absolute command designation B
G41 | 07 |Tool radius compensation, left [¢] G91 | Incremental command designation | B
G42 Tool radius compensation, right o G92 * Programming of absolute zero point o
Tool length compensation, plus ! G93 Solid tap mode ON %
G43 directi B ——q 05 .
irection G94 Solid tap mode OFF 1 0
08 |Tool length compensation, minus P i
Ga4 dictio ' B Gos SvectlLé;n to initial point for canned o
10
G49 Tool length compensation, cancel B G99 Return to point R for canned cycles o
G45 Tool position offset, extension B G106 « | Automatic corner override °
A6 . Tool position offset, retraction B G122 Tool register start °
G47 Tool position offset, double extension B G123 17 Tool register end Tool life control 0
G48 Tool position offset, double retraction B G124 % Tool register cancel °
G50 15 Scaling OFF O G198 * Form compensation mode ON o
G51 Scaling ON [ G199 | * Form compensation mode OFF o
G52 Y1 12 |Return to base coordinate system o
T hift © hi Notes :
em
G53 * Coorgionr;;y zyéten? machine o 1. The G codes in the * group are non-modal, and are
- - effective only for the block in which they are commanded.
G54 Shift to work coordinate system 1 0 They cannot be programmed twice or more in a block.
G55 Shift to work coordinate system 2 0 They must be programmed only once in a block of its own.
G56 Shift to work coordinate system 3§ fe) 2. The codes marked with Y is automatically selected at
12 - power on or reset.
G57 Shift to work coordinate system 4 &) . i
- - 3. The codes marked with "Nis automatically selected upon
G58 Shift to work coordinate system § 0o power on.
G59 Shift to work coordinate system 6 [¢]
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