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PREFACE

This manual is primarily intended to give opera-
tors instructions for YASNAC LX1 programming,
operation and maintenance.

This manual apphes to the basic and optional fea-
tures of YASNAC LX1, The optional {features are
marked with a dagger(™).” For the specifications
of your YASNAC LX]1, refer to the machine tool
builder's manual.

Read this manual keeping 1n mind that the infor-
mation contaned herein does not cover every
possible contingency to be met with operation,

The operations not described 1n this manual should
not be attended with the control.

The functions and performance as NC machine are
determined by a combination of machine and the
NC control. For cperation of your NC machine,
the machine tool bulder's manual shall take pri-
ority cver this manual

Unless otherwise specified, the following rules
apply to the description of programming exam-
ples shown in this manual.
. Feed Function Selection’' G99 (mm/rev )
* Reference Zero Point
(Return to reference zero by manual and auto-
matic return). - --- ---- - ---

* Absolute Zero Point. - ---- -6

- Work Coordinate Zerc Point.---- -G
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1. INTRODUCTION

YASNAC LX1, "Ultraspeed dual processor CNC"
is a combination of two high~performance 16-bit
microprocessors running in parallel. Incorporat-
ing our modern system technique, it is designed
to provide the highest lathe performance,

» The dual processor CNC system drastically re-
duces the data processing time to meet high-
speed cutting. Block-to-block stop time de-
creased by the use of high-speed buffer func-
tion and buffering function.

* Enhanced cutting capability includes a maximum
of 24 meters/min feed command, precise feed E
command, 500-millimeter lead thread cutting,
continuous thread cutting, multiple thread
cutting, and variable pitch thread cutting .

* To meet FMS trends, program interrupt func-
tion, tool life control, user macro, tool! set
error correction, stored stroke limit per tool,
and other functions can be installed.

- Part program memory can be extended to a
maximum of 320 meters. Its data input/output
interface is available with FACIT, R5232C and,
in addition, RS422 serial interface capable of
high-speed long distance transmission.

+ Programming is further facilitated by improved
tool radius compensation function, G50-work
coordinate system setting, angle-specified hne-
ar interpolation, and combined beveling/round-
ing function.

* The servo function uses a drastically miniatur-
ized and low-noise, newly transistorized PWM
control unit and a high-performance DC servo
motor.

The position feedback is available with the
standard pulse generator (PG) system and,
the inductosyn-applied complete closed loop
system.

2. PROGRAMMING

2.1 TAPE FORMAT
2.1.1 TAPE FORMAT

A variable block format conforming to JIS# B
6313 15 used for YASNAC LXI.

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

EXAMPLE
_a|__ + 4 3
T_ Down to third in mm
decimal places or
in.

Four digits of
integer

- Ssign

Coordinate address
(X, 2,1, K)

# Japanese Industrial Standard

Note: The decimal point may be omitted in
actual programming. For making a program
including decimal points, refer to 2.1.3
Decimal Point Programming.

The leading zeros can be suppressed for all ad-
dress codes. Plus signs need not be program-
med, but all minus signs must be programmed.
in the manual, EQB code in a program example
is represented by a semicolon (;). In actual
programming, CR (EIA code) or LF/NL (IS0
code} should be used instead of the semicolon

(:).



2.

1.

1

TAPE FORMAT {(CONT'D)

Table 2.1 Tape Format

N Metric output Inch output B: Basic
° Address Metric Inch input| Metric li,qp input| O: Option
Input Input
1 | Program No. 04 04 B
2 | Sequence No. N4 N4 B
3 | G-Function G3 G3 B
Coordinate Word a+43 a + 34 a + 53 a+ 34
4 1 + + 1 B
a. X, 2,1, K, U, W, R|(a+53} |(a+44H{(a+53)|(a+44)
5 | Feed/min F50 F3z2 F50 F42 B
6 Feed/rev and F32 F24 F42 F24 B
Lead
Thread Lea E34 £26 E44 E26 B
52 52 B
7 S-Function
54 S4 o
T(2 + 1) T{(2 + 1) B
8 T-Function
T(2 + 2) T(Z + 2) o]
9 | M-Function M3 M3 B
10 | Dwell U{P)53 U(P)53 B
11 | Program No. Designation P4 P4 B
Sequence No.
12 De%:gnation Q(P)4 Q(P)4 B, O
13 } No. of Repetitions L8 L8 B
Angle Designation
14 | for Straight Line A(B)33 A(B)33 o
Angle Designation
15 1 for Multiple Thread B3 B3 °

Notes.

1.

2
3.
4

Data with { indicates maximum cumulative value.

Inch/Metric output is set by setting parameter #6007D3.
Inch/Metric 1nput is set by setting (#6001Dg}.

F codes for feedrate/min or feedrate/rev can be switched by G98, G99.
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Table 2.2 List of Program Commands

Metric output Inch cutput
Address — -
Metric input Inch input Metric input Inch mnput
Program No. O 1-9999 1- 9999
Sequence No. N 1- 9999 1- 99939
G function G 0- 199 0 - 199
Coordinate Address? 28388.607 mm 2330.2601 in. $21307.06]1 mm | 2838.8607 in.
X,2Z,I,K,U, W, R (£99999. 999 mm) |(#9999.9999 in.) | (299999.999 mm) {*9999 9999 mm)
. 1 - 24000 0.01 - 944.88 1 - 60960 0.01 - 2400.00
Feed/min F mm /min in /min mm /mn in /min
F 0.01 - 500.00 0.000_1-19.6850 0.01 - 1270.00 | 0.0001 - 50.0000
Feed/rev and 5 oolmmf“v . oolonlrev - mm/rev — 10nirev
Thread Lead E "'500". 0000 4% b o00 -9 000 "50. 000000
mm/rev infrev mm/rev in/rev
52 0-99 0-99
S-fynction
sS4 0 - 9999 0 - 9999
T-function T3 0-99 0-99
T4 0 - 9999 0 - 9999
M-function 0 - 999 0 - 999
Dwell U, P 0.001 - 99999. 999 sec 0.001 - 99999. 999 sec
Program No. Designation 1- 9999 1 - 9999
Sequence No. Designation 1~ 9999 1- 9999
No. of Repetitions 0 - 99599999 0 - 99999999
Angle Designation -t
forgStranh% Line 0 - #360.000° 0 360.000°
Angle Designation - -
for Multiple Thread ’ 0 - 360° ¢ - 360°

1 Parenthesized data indicates maximum cumulative value.
2 For angle designation of included angle for G176, see 2.8.26.8 Automatic Thr

eading Cycle (G76).



2,1.2 LIST OF ADDRESS CHARACTERS AND FUNCTION CHARACTERS

Table 2.3 Address Characters

B: Basic
Address Meaning O: Optional
A Angle designation for GO0l and G111, included angle for G76 o]
B Spindle shft angle 01 multiple thread, angle designation o
féor multiple cornenng
C User macro character O
D Depth of cut and number of cutting cycles for G71 to G76 0O
E Specifications for precise feed and precise lead for cutting B
F Specifications for normal feed and normal lead for cutting B
G Preparatory function (G-function) B
H User macro character O
1 X-component of arc center, canned cycle parameter, beveling B O
value (radius value) ’
J User macro character O
Z-component of arc center, canned cycle parameter, beveling B, O
K value
Incremental value of variable lead thread o]
L Number of subprogram repetition, Gl3to G16 angle and coordinate B, O
M Miscellaneous function {M-function)
N Sequence number
0 Program number
p Dwell, canned cgcle starting sequernce number, program number, B, O
user macro numbper
Subprogram starting sequence number, canned cycle ending
sequence number B.
R Radius of arc, rounding value, tool radius value B,
S Spindle function (S-function), maximum spindle revolution B
T Tool function (T-function), tool coordinate memory number , O
U X-axis incremental command value, dwell, canned cycle parameter B,
Vv User macro character 0]
w Z-axis incremental command value, canned cycle parameter B, O
X X-axis coordinate value B
Y User macro character
Z Z-ax1s coordinate value B




Table 2.4 Function Characters

EIA Code 1SO Code Function Remarks
Blank NuL Error in significant data area in EIA
Disregarded in 150
BS B3 Disregarded
Tab HT Disregarded
CR LF /NL End of Block (EOB)
CR Disregarded
SP SP Space
ER 3 Rewind stop
uc Upper shift
LC Lower shift

2-4-5 bits {

Control out (comment start)

2-4~7 bits )

Control in (comment end)

EIA: Special code

+

Disregarded, User macro operator

Minus sign, User macro operator

0to9 0to 9 Numerals
atoz A to 2 Address characters
/ / Optional block skip
Del DEL Disregarded (Including All Mark)
Decimal point
P::;Tf;;r # Sharp (Variable designation)
* * Asterisk (Multiplication operator)
= = Equal mark
( H Left bracket EIA: Special code
} ] Right bracket
$ $ User macro operator
e @ User macro operator
? ? User macro operator
Notes:

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

2. Information between Control Out and Control In is ignored as insignificant data.
3. Tape code (EIA or ISO) is automatically recognized.



2.1.3 DECIMAL POINT PROGRAMMING

Numerals containing a decimal point may be used
«3 the dimensional data of addresses related to
coordinates {distance), angle, time and speed.
They can be inputted from punched tape or MDI.

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

Coordinate words. X, 2,1, K, R
Angle words: A, B
Feedrate word: F, E

Time words: U, P

EXAMPLE

itnch)
or X15.0000 in.

[mm]

X15, ——— X15.000 mm

¥20.5 ¥20.500 mm or Y20.5000 in.

(GINF.2” — FO0. 20 mm/rev or FO,2000 in/rev
(for F32) (for F24)

or F25.60 in/min
(for F32)

(G98)F25.6— F25 mm/rev
{for F50)

GO4P1. Dwell 1,000 sec

Normally, when data withaut a decimal point 1s
inputted, the control regards "1" as 0.001 mm
(or 0.0001 inch or
ter setting, the control may be made to interpret
"1" as 1 mm (or } inch or 0.001 deg.). Refer

to parameter #6019Dg .

2.1.4 LABEL SKIP FUNCTION

In the following cases the label skip function
becomes effective, and LSK 1s displayed on the
CRT.

- When the power supply is turned on.
* When the RESET operation 1s executed.

While the label skip function is effective, all data
on the punched tape up to the first EOB code are
neglected. When LSK 15 displayed on the CRT in
the MEM (memory) or EDIT (editing) mode, 1t in-
dicates the presence of a pointer at the leading
end of the part program.

2.1.5 BUFFER REGISTER

During normal operation, one block of data 1s
rcad 1n advance and compensation 1s computed
tor the follow-on operation.

In the tool radius compensation"' mode, two
blocks of data or up to 4 blocks of data are read
in advance and compensation computing requred
for the next operation 1s executed. One block
can contain up to 128 characters including EOB.

6

1 deg.), but with a parame-

The blocks including the following M codes
are not read 1n advance.

+ MO0, MO1, MO2. M30

© M codes {6 maximum) set by parameter com
manding to stop advance-reading.

2.1.6 HIGH-SPEED BUFFER REGISTER

A high-speed buffer register is installed as the
standard to serve for high-speed cutting. If a
consecutive group of blocks 1s specified in thread
cutting (G32) or linear interpolation (G01), the
stop time between blocks is reduced to zero by
this function (Note 2). This permits in continu-
Ous thread cutting a smooth cutting with shorten-
ed stop time between blocks.

NOTES:

1. This function is effective for G22 and G23
where the control 1s provided with Radius
Programming for Circular Interpolation option

2. Block-to-block stop time due to the time re-
quired to compute tool radius compensation
1s not eliminated or remains. To reduce
this stopping time, use 2.7.4 Buffering
Function (M93, M92) (optional). When oper-
ation of consecutive blocks up to 5 in M93
mode, 1nter-block stoppage time is reduced
Zero.

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. Up to 99
program numbers can be registered in the con-
trol, and up to 199 or 999 can be registered em-
ploying an option.

One program begins with a program number, and
ends with M02, M30 or M99. MO02 and M30 are
placed at the end of main programs, and M99 1s
placed at the end of subprograms.

—f—
<%o:o.--------------uoz. 01234, mememmrenns Mo g,% <
PROGRAM WITH PROGRAM WITH

PROGRAM NO. 10 PROGRAM NO. 1234

ER (or % at ISO code) is punched on both end
parts of the tape.

NOTES:

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



2. It is possible with a parameter change
(#6201D(), to make the reading of M02, M30,
and M99 ineffective as a program end, and
to make the succeeding ER (EIA) or % (150)
as a sign of program end.

2.2.2 SEQUENCE NUMBER

Integers consisting of up to 4 digits may be writ-
ten following an address character N as sequence
numbers.

Sequence numbers are reference numbers for
blocks, and do not have any influence on the
meaning and sequence of machining processes.
Therefore, they may be sequential, non-sequen-
tial, and duplicated numbers, also not using
any sequence number 1s possible. Generally,
sequential numbers are convenient as seguence
numbers.

When searching for sequence numbers, be sure
to search or specify program numbers before-
hand.

NOTES:

1. Five or more digits must not be written as a
sequence number.

2. When two or more blocks have the same se-
quence number, only one 1s retrieved and
read, and no more searching is performed.

3. Blocks without sequence numbers can also
be searched for with respect to the address
data contained in the blocks.

2.2.3 OPTIONAL BLOCK SKIP (/1 - 19)C)

Those blocks in which "/n" {(n = {1 - 9) 1510~
cluded are neglected between /n and the end of
that block, when the external optional block skip
switch for that number "n" 1s on.

EXAMPLE

/2 N1234 GOl X100 /3 Z200;

when the switch for /2 is on, the entire block is
neglected, and when the switch for /3 1is on,
this block is read as if

N 1234 GO1 X100,.
with "1," "1" may be omitted.

NOTES:

1. The optional block skipping process is execut-
ed while the blocks are being read into the
buffer resister. Once the blocks have been
read, subsequent switching on 1s ineffective
to skip the blocks.

ts

while reading or punching out programs,
this function 1s neffective.

3. The block skip /2 - /9is an option function,
and /115 a basic one.

2.3 COORDINATE WORDS

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
darections.

2.3.1 COORDINATE WORDS

Address of Coor
M
dinate Words eaning
X, z Absolute coordinate position of
' target position
Main Axis Incremental distance
U, W |(U: Direction in X-axis,
w: Direction in Z-axis)
Radius Incremental distance between
Value start point and center of
for 1, K |circular arc.
Circular (I: X-axis component,
Interpola- K: Z-axis component)
tion ] ]
R} |Radius value of circular arc

Note: When G90 and G91 are used, addresses
X and Z are not fixed as absolute value and
follow according to G90/G91 designation.

For details, refer to 2. 3,5 Absolute and In-
cremental Inputs.

2.3.2 SIMULTANEOUS CONTROLLABLE AXES

The control provides two-axis control for X- and
Z-axis. Number of simultaneously controllable
axes, when commanded in the same block, 1s

two axes, X and Z. For the axis without com-
mands, movement will not occur

2.3.3 LEAST INPUT INCREMENT AND LEAST
OUTPUT INCREMENT

2.3.3.1 Least Input Increment

The minimum input umts that can be commanded
by punched tape or MDI are shown below.

Least Input Increment

(10 times
1x 10N jhput unit)
Metric system | 0.001 mm 0.01 mm
Inch system | 0.0001 in. 0.001 1n

X-axis is specified for diametur.



2.3.3.1 Least Input Increment (Cont'd)

Inch/MM input 1s selected by setting #6001Dy.
Inch /MM input selection by G20/G21 1s optional,
Selection of multiphcation factor x1/x10 is made
by parameter #6006Ds5.

Lool atisct v alue must always be written in 0.00]
mm (or 0.000) inch), and offset is possible 1n
these units,

In 0.01 mm increment System, the following op-
eration must be made 1n the unit of 0.0] mm.

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

- Program editing operation in EDT mode.,

NOTES:

1. If NC tape programmed by 0.001 mm 15 fed
into or stored in an equipment set by 0.01
mm 1ncrement, the machine will move ten
times the intended dimensions.

-. 1f 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.

3. When the stored program 1s punched out on
the tape®, the stored figures are punched
sut "as stored" regardless of switching of
the increment system.

1. Multiplication factor 10X (10 times the input
urut) 1s effective for distance command only.
It does not function on the designation of
time, angle, etc  When multiphication factor
10X 1s set as effective (#5006Dg = 1), the
same address word is multiplied by 10 or not
depending on type of G command,

LXAMPLL
GO04 U... ,=—Not multiplied by 10 (Time)
GO0 L-- .= Mulupled by 10 (Distance)

2.3.3.2 Least Output Increment

Least output increment 1s the minimum umit of
tucl motion. Selection of metrie system or inch
>ystem is made by parameter (#6007D3).

Least Qutput Increment

X-axis -
(Radius value) Z-axis
Metric output| 0.0005 mm 0.001 mm
Inch output 0.00005 1n, 0.0001 in.

Inch or metric output 1s selected by parameter
#6007D 5,

2.3.45 MAXIMUM PROCRAMMABLE DIMENSIONS

Maximum programmable values of move command
are shown below.

Maximum Programmable Values

Metric Metric mput 28388.607 mm
Output Inch input *320.2601 1n
Inch Metric input *21307.061 mm
Output Inch input *838.8607 1n

In absolute Programming, move amount of each
axis must not exceed the maximum programmable
value. THE MACHINE MAY NOT FUNCTION PRO-
PERLY IF A MOVE COMMAND OVER THE MAXI-
MUM PROGRAMMABLE VALUE IS GIVEN.

The above maximum programmable values also
apply to distance command addresses I, K, R
in addition to move command addresses X, U, W.

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

Maximum Accumulative Values

Metric system 299999.999 mm

Inch system 19999.9999 in

Note: These values are not determined by
least output increment.

2.3.5 ABSOLUTE AND INCREMENTAL INPUTS
Both absolute input and incremental mput can
be used for the control.

' Absolute input is specified by the addresses
X and Z.

EXAMPLE: X-.. Z... ,

* Incremental input is specified by the address-
es U and W,
EXAMPLE: U... wW... ;

" Absolute input and incremental input can be
used 1n one block mixedly.

EXAMPLE: X... wW...
Uvr-e Z... H



NOTE: When addresses X and U or addresses Z
and W are usedinone block, the latter is effec-

The addresses I and K for designation of arc-
center must be specified by the incremental

tive. dimension.
Table 2.5
In
Address S?:t'g;nt Designation Meaning
X Absolute Diameter Position in X-axis direction (Note)
Z Input - Position in Z-axis direction
U Incremental Diameter Move amount in X-axis direction (Note)
Input : .
W P - Move amount in Z-axis direction
1 Radius p;stanf:e in X axis-direction from start-
Incremental ing point of arc to center
Input . . . - .
K - Distance in Z-axis direction from start-
ing point of arc to center
R* Inc;‘:}r)n:tntal - Direct programming of circular arc
+X
G code Meaning
d G90 Absolute command
Ly
2 G91 Incremental command
PS5
Z
X, Ez1 / As shown below, G90 and G91 commands are
2 effective only to addresses X and Z.
ul v,
2 ) 2 +Z
L LF LA Addresses]{G90 command | G91 command
2y
2 TAPE, X, 2 Absolute Incremental
Z; MEM
modes U, w Incremental | Incremental
X and Z: Absolute Input MDI X, 2 Absolute Not influ-
U and W: Incremental Input enced by
pu mode U, w Incremental | G90 and G91.
Note: Since X and U are designated by the
values 1n diameter, the actual movement 1s EXAMPLE: G91 GO0 X40, Z50.; -----

the half of the values.

Fig. 2.1 Absolute Coordinate Values and
Incremental Coordinate Values

Cases where G90 and G91 {absolute and incre-
mental commands) are used.

- When special G code I (basic) or O (option) is
sclected, G90 and G91 codes can be used.

Incremental move command

. Auxibary data, I, K, R, etc., of circular
interpolation are always incremental commands.

NOTE: G90 and G91 can not be programmed

together in the same block. If they are written
in the same block, the one written later only 15
effective.

EXAMPLE.

G0l G90 X8&0.

G91l

Z60..

GY1 15 eftective, and in this block, commands
become incremental in both the X and Z axes.



2.3.6 X-AXIS DIAMETER/RADIUS SWITCHINGT

Addresses X and U for X-axis coordinate words
arc specified by diameter value. This is called
diameter designation. When the control is equip-
ped with DIAMETER/RADIUS switching option,
the addresses X can be used for designation of
both diameter and radius. The switching 1s
made by the setting of parameter #6006D 3.

0- Diameter designation

1. Rad:ius designation

+X +X

X1
+Z +2Z

%

]
x N
x'c

(b} In the case of ra-
dius Designation

(a) In the case of Di1-
ameter Designation

Fig. 2.2
Table 2.6
Diameter Radius
Programming Programmmg
Address X Diameter value |Radius value
command
Address U Diameter incre- |Radius value
command mental value ;na‘i'fleemema]

X-an1s position

display Diameter value

Tool position

Diameter value
offset value

Tocl coerdinate
data for work
coordinate
system

Diameter value

Nose radius R Radius value

Feedrate F, E

in X-axis direc-
tion

Radius value/rev
Radius value/min

Radius data I,
R for circular
interpolation

G90 - G94,
G70 - G76,
Paramecters for
cornering, and

multiple corner-
g, D, I, K,
' Q, R

Radius value

Radius value
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2.4 RAPID TRAVERSE RATE

2.4.1 RAPID TRAVERSE RATE

2.4.1.1 Rapid Traverse Rate

The rapid traverse motion 1s used for the motion
for the Positioning (G00) and for the motion for
the Manual Rap:d 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 1s moved in rapid traverse
in each axial direction simultaneously, motions
1n these axial directions are independent of each
other, and the end points are reached at differ-
ent times among these motions. Therefore, motion
paths are normally not straight.

For override rap:d traverse rates, Fo, 25%, 50%
and 100% of the basic rapid traverse rates, are
available. Fo 1s a constant feed rate set by a
parameter (#6231).

2.4.1.2 Range of Rapid Traverse Rate

(1) For each axis, rapid traverse rates can be
set at some suitable multiple of 125 p/sec.
(p: Least output increment)

{2) The rapid traverse rate can be set to the
upper limit shown below,

24,000 mm/min
2,400 1n/min

Metric Input
inch Input

The upper hmit for X-axis speed 1s half the
listed values. The optimum value of upper
limit is set according to the machine.

Refer to the machine tool buider's manual,

for the defimte value.

2.4.2 FEED FUNCTION (F- AND E-FUNCTION)

G code listed below must be designated before F,
and E function 15 commanded.

G code Function

G99 | Designation of feedrate in mm/rev.

G98 Designation of feedrate in mm/min.

Note: For the details, refer to 2.8.29 Feed
Function Designation.

Since F, E codes are modal, these codes are
effective until next F, E codes are given.
However, when G98/G99 are switched, new F
code must be designated,



2.4.2.1

1)

Feed Per Revolution {G9% Mode)

Tool feed per revolution of the spindle can
be specified with F {(normal feed) or E (fine
feed).

{2) The feed ranges that can be specified by
the F and E codes are as follows.
G99 Mode, F and E Feed Ranges
Format | Range of feed/revolution
F0.01 - F500.00
Metric F32 mm/rev
input EU.0001 - ERCD. 0000
vetric P E34 mm/rev
sutput £24 F0.0001 - F19v.6850
Inch in/rev
input E26 EQ, 000004 ~ E19. 685000
in/rev
F0.01 - F1270.00
Metric F32 mm/rev
i t E0.0003 - E1270,0000
Inch il E34 mm/rev
osutput FO0.001 - ¥50.000
Inch F24 in,?rev
mput | gz | FO-000010 - E50. 000000
mnJrev

These feed ranges are subject to the following
restrictions depending on the spindle speed S.

2. This upper lmit may still be reduced by
the performance limt of the machine.
Refer to the machine tool builder's manual.

NOTES:

1. A command "FO" causes data errors.

2. Any minus value should not be specified for
F commands. If specified, the machine will
not operate properly.

EXAMPLE
F-250 ; ~----- Wrong
3. Feedrate commands in the direction of the

Metric output |F(E) x § = 24,000 mm/min
Inch output [F(E) x § = 2,4000 inJmin
Notes.
1. Program feed per revolution within such

a range that the X-axis component remains
below 12,000 mm/min or 1,200 in/min.

X-axis must be given in radius.

EXAMPLE
G99 S350 {rpm) ;
G01 Ul0000 F200 ;

In the above case, the feedrate is:

-++ In case of F32.

FxS=20mm/rev. x 350 rpm
+X

FEEDRATE
' 700 MM /MIN

¥ = 700 m/min

———— e ]

Values of F command at linear or circular in-
terpolation represent the tangential feedrate
when two axes are simultaneously controlled.

EXAMPLE 1
G99 5100 {(xrpm) ;
G01 Usl, w40, F50 ;
in the above case, the feedrate is
FxS=05mm/rev x 1000 rpm

= 500 mm/min

= v 3002 + 4002

Z-axis feedrate component

X-~-axis feedrate component

400 My /MIN

.

EXAMPLE 2
G99 S1000 (rpm) ;
Go03 U-«+ W... I... F20 ;
In the above case, the feedrate is:

FxS 0.2 x 1000
{mm/rev) (rpm)

(a)

200 mm/min

Vix2 + fzl

n



2,4.2.2 Feed Per Ninute (GC98 Mode) EXAMPLE 1

(1) Tool feed can be specified 1n mm/min or Gas
in/min with F codes. G0l U3000 W4000 F500 ;

(2) The feed range that can be programmed In this case,

with F codes 15 as follows. F =500 = 73002 v 2002
G98 Mode F Code Feed Ra (mm /min) T.
- i : nee X-~axis component
o ~.__|Format | Range of feed per minute
Metric F50 Fl. - F24000. Y-axis component

Metric [Input mm/min

Outputyrch F32 F0.01 - F944.8
Input 1n/min

Metric| cgq Fl. - F60960. )
Inch |Input mm/min

-
Output{inch F42 F0.01 - F24000.00
Input in/min
+2 (a)

Notes,

l. Program feed-per-minute values so that

the X-axis speed component will not ex~ EXAMPLE 2

ceed half the above upper imit feedrates. G98

EXAMPLE GO3 X-«v Z... I... F200 ;
G988 GO0l U300. F1l2000 , In this case,

(Metric output, metric input)

F=200="Y§ix2 + 22

CENTER

2. The upper limit value 1s further subject
to the hmtation imposed by the machine
performance. Refer to of the machine
tool builder's manual. This upper limit
value is to be set 1n parameter #6228.

NOTES '
1. Dec not write F command 1n FO or negative

values o (B)

$‘\200 MH/MIN
~

Commands in the X-axis direction indicate
speeds in radius.-

[ 3™

2.4.3 AUTOMATIC ACCELERATION AND

EXAMPLE DECELERATION
Gn3s
, Acceleration and deceleration for rapid traverse
0 700 .
GO1 Xx20000 F70 and for cutting feed are automatically performed
- without programming.
FEEDRATE 2.4.3.1 Acceleration And Deceleration of Rapid
700 MM/MIN Traverse And Manual Feed

F = 700 mo/min -

In the following operation, the pattern of auto-
matic acceleration and deceleration is linear.
(See Fig. 2.3,)

- Positioning (G00)

+Z

Values of F command at hinear or circular
interpolation represent the tangential feed- * Manual rapid traverse (RAPID)
rate when two axes are simultaneocusly con-

" Manual continuous feeding (JOG)
trolled.

* Manual HANDLE feeding (HANDLE)

12



l Goo
VELOCITY
TME ——
Fig. 2.3

Rapid traverse rate and the acceleration/decel-
eration constant of rapid traverse rate can be
set by parameter. (#6280 to #6287)

2.4.3,2 Acceleration And Deceleration of
Cutting Feed

In the following operation, the pattern of aute-
matic acceleration and deceleration is of expo-
tential curve. (See Fig. 2.4.)

- Cutting feed (G0l to G03)

TIME
Fig. 2.4

Feedrate time constants are set at Z msec inter-
vals and feedrate bias 15 set at Zkpps intervals
by parameters. (#6092, #6093)

NOTE: The automatic acceleration/deceleration

parameters are set to the optimum values for the
respective machines. Do not change the setting
unless 1t 1s requred for special application.

2.5 SPINDLE-SPEED FUNCTION
(S-FUNCTION)

2,5.1 S 2-DIGIT PROCRAMMING

The spindle speed 1s specified by two digits fol-
lowing the address S (S00 to 599).

For each 5 code and its corresponding spindle
speed (rpm), refer to the machine tool builder's
manual.

When a move command and an § code are issued
in a block, execution will depend on the machine
tool design and construction (Whether the 5 com-
mand is executed together with the move com-
mand or after the completion of tool movement).
Refer to the machine tool butlder's manual.

EXAMPLE
GO0 S11 MO03 ;
-++ S command
Spindle CW
oo

GOl Z--+ F-ev

GO0 X--» Z... MO5 ;
+++ Spindle stop
v MO3
X..: 2 ;
GO0l 2.+« F---
s2z ;
X Z F ]
NOTE:

S1): Effective
P
Ty
S51l: Effective
§22: Effective

'
'
'
1

The two-digit BCD output is sent to the

machine when 5 and two-digit command

is issued.

Jr

2.5.2 S 4-DIGIT PROGRAMMING A

(1) Four digits following § (S DOD0O) are used
to specify the spindle speed in rpm.

{2) When S command is given in a block together
with M03 {spindle forward running) or the
M04 (reverse running), the control proceeds
to the next block after the spindle speed

reaches the speed given by the S code.

For

details, refer to the machine tool builder's

manual.
EXAMPLE
§1000 MO03
s
1000 RPM
——— e —
|
|
! ~ ACTUAL SPINDLE
} SPEED
1 START
L 4
| COMPLETION OF
M COMMAND
START OF
THE BLOCK

13



2,5.2 5 4-DICIT PROGRAMMING A~ (CONT'D)

(3

(4)

5 communds ure modal. Although the spin-
dic stops at the M05 command, the S com-
muand 1s retamned. Therefore, when M03
(or M04) 1s given. the spindle runs accord-
ing to the S command.

When S command 1s changed after the spin-
dle start by M03 or M04, S command should
be g.ven within the range of-spindle speced
stlected by spindle gear.

NOTES:

L.

tw

The lower hmit of the spindle speed depends
on the spindle drive. Refer to the machine
tool builder's manual for the low-speed limit.
Necgative S commands must not be programmed.

When the control 1s provided with the § 4-
digit command function, the "Spindle speed
override" option can be bwlt into 1t,

With machine tools with which the main spin-
dle gear ratio changes can be specified by

M codes, first wiite the applicable M code

to preselect the desired gear ratio, and then,
write the 5 command. Refer to the data of
the machine tool builder for the number of
gear ratios, the speeds at various gear ratios,
and othe. detals,

When the control 1s provided with this func-
tion, the spindle maximum speed commanding
function with the instruction "G50 §--. ;"

can be used

2.5.3 S 4-DICIT PROGRAMMING BT

(n

This function 1s to modify the S 4-digit com-
mand A output freely through the program-
mabic machine interface.

Basically, this function 1s used in the same
way as the S 4-digit command A function,
but 1t 1s normally used to set the manually
controlled spindie speeds controlled by the
rotary switch on the machine control station
corresponding to S command speeds. For
the detals of S command speeds, refer to
the machine tool builde.'s manual.

2.6 TOOL FUNCTION (T-FUNCTION)

2.6.1 T 3-DIG!IT PROGRAMMING

Three digits, following the address T, specify

the tool number.

14

Leading zeros may be omitted.
000

Tool offset number

{0 -9)

Tool number

The fieures used for the destgnation of tool num
ber are determined by the macline.  Reter o
the machine tool builder's manual.

When a move command and a T code are 1ssued
simult incousiv, exccution waill depend on the wo
chine teol design and construction.

* the two commands arc exccuted simultancously,
or

* the T command 1s executed upon <ompletion of
the execution of the move command

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

Tool offset number designation specifies tool off-
set memory number and executes tool position
offset.

* T codes are modal, and therefore, once they
are given, they remain effective until another
T command 1s given.

NOTES:

* When the Tool Nose Radius Compensationt op-
tion 1s provided, the T code must be program-
med with sign (+ or -). For the details, refer
to 2.8.20 Tool Nose Radius Compensation.

T : J0O0O

] Tool offset number

(Nose value (R) memory)

Direction of tool nose
radius compensation

* For T code designation for work coordinate
system shift (G50 TO OO )T, refer to
2.8.23 Work Coordinate Multi-Shaft.

2.6.2 T 4-DIGIT PROGRAMMING

(1) Four digits following the address T specifies

the tool number.

T JO0O0O

Tool offset number
(0 - 16 or 50)

Tool selection

(2) Programming T 4-digit command 1s the same
as that for T 3-digit command except for

two-digit tool offset number designation.



{3) For appbcable tool number to be specified,
refer to the machine tool builder's manual.

Specifications Tool Offset No.
a 0~ 16
b 0- 50
NOTES:

1. When the tool number is changed by the T
command, a turret lathe begins to index the
too]l instantaneously. Therefore, the turret
should be removed, before the command,
from the area where an accidental collision
might occur.

2. Tool offset number 0 or 00 cancels the tool
offset.

2.6.3 TOOL OFFSET MEMORY ~
The area in which tool position offset values, tool
radius compensation values, and other compensa-

tion data are stored is called Offset Memory.

(1) The entire memory areas of Offset Memory
including the options are as shown below.

 OFFSET MEMOR: HO

!
« WORK CUGRDINATE No. X Z R
SHIFT MEMORY — 0
€1 LROLP) ¢ 3 T 3-DICIT
Il 0‘9 BASIC
TOOL OFFSET A GRS ISR ST
wraors o —4 [0 | T 4-DICIT
CROUPS MAY ) | 1\6 | | = STANDARD
, "ﬁ-'|‘"“ “““ b il UFFSET
o b= meM0RY
L sp § SUPPLEMENT
.
» TOOL COORDINATE 31 ‘
MEMORY (30  =——4 \
CROLPS “MAx ) 80 “
.
» TOOL WEAR MEMORY 81
(19 CROUPS MAXT™ 4
99
NEn—

» TOOL RADIUS
MEMORY

_

NOTE: For the actually usable range within the
above Offset Memory, refer to the machine tool
builder's manual,

{(2) The "tool offset Nos." specified by the T
function directly correspond to the "offset
memory Nos.," and their contents are used
for various compensations. However, the
tool coordinate memory Nos. {for setting the
work coordinate system) correspond to the
ool selection Nos. m the T tunction. The
work vourdimate shitt memory is an independ-
ent function. not rclated to the T function.)

(3) Write these data in the memory, before start-
ing to operate the machine under automatic
control. For the writing procedure, refer
to 4.3.5 Displaying and Writing Tool Offset
Values. For writing into Tool Coordinate
Memory, follow the procedure described in
6.2.3 Work Measurement Value Direct Input?.

2.6.4 TOOL POSITION OFFSETS

when the tool offset number is specified, the off-
set value corresponding to the tool offset number
is added algebraically to the command value in
the program and the tool is moved to the offset
position. Therefore, the difference between the
coordinate values of the programmed tool tip and
the actual tool tip must be stored into tool offset
memory in advance as the offset value.

When the coordinate value of the actual tool tip
has changed due to tool wear or some other rea-
sons, the tool position offset values should be
set again. Thus, the programmed machining is
attained without correcting the program.

(1) Range of tool position offset value

The programmable range of tool offset value
is shown below.

Qutput Input Setting Range
Metric |Metric input 0 - #8388.607 mm
Outputiinch mput 0 - £330 2601 1n
Inch [Metric input 0 - £9999,999 mm
OutPulineh input 0 - ¥838.8607 in

(2) Sign of tool position offset values

a. Store the tool position offset values in the
Offset Memory. The offset value is the de-
wviation from the tool tip pesition of the
reference tool which is determined as zero.

+X
ACTUAL TOOL POSITION
+62 -:6
—% {éx. DIAMETER)
-7 +2

N ROGRAMMED

-] To0L POSI-l | &x

=3 TION +5

- §

Fig. 2.5

15



2.6.4 TOOL POSITION OFFSETS (CONT'D)

(3)

(4)

16

Description of tool position offset motion

As mentioned above, when the too) specified
by the address T and 4 digits 1s moved, the
offset value corresponding to the tool offset
number is added to the command value 1n the
program algebraically and the tool tip 1s
moved to the offset position,

When there is no move command in the block, (5)
the tool moves only by the offset value.
Once, the tool offset number is designated,
the tool moves always to the offset position
unttl another number 1s designated. When
the other offset number 1s designated or
the offset value 1s changed, the offset value a.
1s compensated for by the amount of the
difference between the old and new offset
values.
OFFSET VALUE
T101
(+ 6xy, + §2Z7)
T11l5
(+ $Xz2, + 822)
+X b.
|
+Z
EXAMPLE
ol o S 1
G0l X z F(E). P 2
c.
TI115 . e 3

{Block of the
offset motion)

Move speed with tool offset

The move speed of tool offset is determined
by the feedrate command that 1s effective in
the block. Therefore, the feedrate command
(GO0 or GO1 F--.) should be issued before
or in the block containing the tool offset
number,

EXAMPLE

G50 X... z-- Offset motion 1s

GO0 S--. MO03 TO0108 ; made at the rapid
X z traverse rate.

Instructions for commanding tool position
offset

Tool position offset is executed by designat-
ing the tool offset number corresponding to
the actual tool must be designated.

Tool offset starts at the block in which the
T-code is commanded. When T-code 1s read,
the tool selection signal (BCD) 1s fed and
the tool starts to move by the offset value
corresponding to the tool offset number.
Since T code 1s modal, 1t is retained unti}
the other T code 1s designated.

EXAMPLE

GO0 T0202 ; --+ The tool number NO2 15
selected. Tool offset
motion is made accord-
ing to the contents of
the tool offset number 02.

When the tool offset value must be changed,
the T-code whose tool offset number is re-
written should be commanded again.

EXAMPLE

GO0 TO0202 ;
GOl X--- Z... F... :

GO0l To0216 ; Tool offset number 02
is replaced with 16.
Tool offset motion is made

at the cutting feedrate.

Note that 1f the tool number is changed 1n thus
case, the tool indexang motion starts,

The angle of taper cutting can be changed
by the following procedure.

T code for change of tool offset number
should be commanded i1n the block together
with cutting feed command.



EXAMPLE

(1) Goo To202 ;

GO0l X..- Z... F.u. 3

(@) 01 Us... W-.o. F... TO216 ;

DIFFERENCE OF TOOL OFFSET VALUE
BETWEEN TO216 AND T0202
MOVEMENT OF COMMAND 2

MOVEMENT WITHOUT COMMAND
T0216 IN 2

STARTING POINT (BEFORE THE
+7 EXECUTION OF COMMAND 2 )

When the T command and the move command
are issued 1n the same block,.the tool nose
moves to the offset position. Therefore, in
the above case, the taper angle 1s corrected
by the difference of the offset value between
T0202 and T0216.

When the tool position offset is required to
cancel, the T code with the tool offset num-
ber 0 or 00 (T 3O 1 00) must be commanded.
The tool position offset is instantaneously
cancelled.

EXAMPLE
G00 T0202
G0l X-«. Z... F... ;
G0l U+.-- W---+ F... TO0216 ;
(3) G00 X--- Z... T0200 ;.... The offset
motion is
cancelled.

Tocl moves
according to
the position
specified by
X and Z.

The block (3) of EXAMPLE can be divided
into two blocks.

GO0 X--- Z.-- ;

T0200 ; ..... Only cancel motion 15 made
at rapid traverse rate,

NOTES:
1. Tool position offset is cancelled by RESE]
operation.

2. The tool offset must be cancelled before M02
or M30 is commanded.

3. The tool offset should be cancelled also before
Automatic Zero Return (G28) is commanded,

4. When the control is reset by M02 or M30 com-
mand or by executing RESET operation,
the tool offset number becomes 0 (or 00).

5. When the Zero Return (auto or manual) 1s ex-
ecuted, the tool offset is cancelled automat:-
cally.

6. The tool offset must be also cancelled before
Zero Return Check (G27) 1s commanded If
the G27 is commanded at the state where the
toc]l offset is effective, the control will be
the state of Zero Return check error, because
the tool offset value 1s added to the program-
med position.

2.6.5 WORK COORDINATE SYSTEM SHIFTT

With this function, coordinate systems set by G50,
the Work Coordinate System Setting function, etc.
can be shifted through desired distances.

(1) Shift values in the X and Z axes can be
written into the Work Coordinate System
Shift Memory {one group) with which the
offset memory No. is "00," by the same pro-
cedure as for writing tool offset values.

(2) The written shift values become effective
from the moment described below.

a. When G40 coordinate system is set
b, When G40T work coordinate system 15 set
c. When automatic coordinate system is set
d. Position Absolute display is reset by ORG
key
That is, when these coordinate systems list-
ed above are set, the shift values are simply
added. Tools are not shifted.
+x X
ORIGINAL COORDINATE
Xo/?/
{‘.;} ) +Z
i
/SHIFI taX /2
]
© 2

SHIFT COORDINATE Fig. 2.6
AXES

17



2,6 5 WORK COORDINATE SYSTEM SHIFT
(CONT'D)

For positive shift values AX and AZ, the
coordinate axes are shifted in the direction
shown above. Xo and Zo are original coor-
dinate system setting values.

(3} This shift function is executed at each time
any of the conditions described m a, b, ¢,
and d 1s met.

(4) When the contents of Work Coordinate Sys-
tem Shift Memory are rewritten, the new
shift values become effective from the mo-
ment the operation a, b, ¢, or d above 1s
subsequently executed.

(5) The procedure of "6.2.3 WORK MEASURE-
MENT VALUE DIRECT INPUT" 15 effective
for the Work Coordinate Shift Memery with
an offset memory No. "00."

MOTES

1. The éhift command by the Work Coordinate
Shift function can not be cancelled uniess
the setting value 1s changed to "0." No
reset operation i1s effective in cancelling 1t.

2. TOOO00 5 ---e
G50 TOOQ0 ; ...

Tool position offset cancel

Work coordinate system
setting

The tool offset No 00 in these instructions
has nothing to do with the contents of Work
Cocrdinate S5hift Memory.

2.6.6 TOOL WEAR COMPENSATION (T5048A)T

With cert.ain tool wear value preset in Tool Offset
Memory, the preset value can be added to or de-
ducted from the values of any desired tool offset
No. in the part program by means of some spe-
cific T code command, 1n order to automatically
compensate for tool wear.

(1) with the following T-command, the contents

of tool offset Nos. 01 - 19 are changed.

AL

—L Tool offset No. (01 - 19)

Tool wear compensation
command

{2} This change 1s effected as follows.
The contents of the Tool Wear Value Memory
No. (e.g., 81) corresponding to the spe-
cified tool offset No. {(e.g., 01) are added
to or deducted from the contents of Tool
Oflsct Memory (e g., 01) for both the X
and 7 axes. .

18

The cortespondence bietweo v too] ettset mem
ory Nos anc tool wear vaiue memory Nos.
15 as shown pelow.

i‘TOCIL OFFSET MEMORY NO r TOOL WEAR VALUE MEMORY NO.

X - X
o 5 LB

X - X
2 17 — B 17

X - X
B3 +| 8 I3

OR

X i X

B | ® 5
Fig. 2.7

When input signal WOP 1s on - -- addition

When input signal WOM 15 on - subtraction

EXAMPLE

(When WOP 15 on)

T9012 ; --:-- The content of the tool wear
value memory No. 92 is add-
ed to the content of the tool
offset memory No. 12.

NOTES.

1. The offset value change function takes effect
when the command T90AA ; 15 executed.
If both the input signals WOP and WOM are
off when this command 1s executed, no chang:
takes place.

2. While parameter #6023D4 = 1, 1f a WOP or WOM
signal 15 turned on (closed) twice in succes-
s1on, the second offset addition or subtraction
15 not executed. While D4 = 0, the addition
or subtraction 1s executed alse in the second
time. This function 1s useful when forming
an automatic tool wear compensation system
in which the work size measurement by an
external measuring instrument is utilized.
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For example, with a measuring system in
which one interim workpiece 1s present be-
tween the machining process and the meas-
uring process as shown above, #6023D4
should be set to 1 for proper automatic com-
pensation of tool wear. With 2 system in
which there 1s no interim workpiece, #6023D4
should be set to "0." For details, refer to
"Connection Manual.”

2.7 MISCELLANEOUS FUNCTIONS
{M-FUNCTION)

The miscellaneous function is specified with the
address M and a maximum 3 digats. The function
of each M code (MO0 to M99) 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.

2,7.1 M CODES FOR S5TOP
(M00, MO1, M02, M30)

To stop the NC control and machine, the following
codes are provided.

M00. Program stop
M01l: Optional stop
M02: End of program
M30: End of tape

These commands stop the advance reading of the
control. For these M codes, M 2-digit BCD code
and their respective decoded signals are output-
ted.

2.7.2 M CODES FOR INTERNAL PROCESSING
(M90 TO M109)

M90 through M109 are for internal processing.
Even when they are programmed, no external
output signal (BCD and decoded output) 1s sent.

M90 T
M91 *:

Program interrupt off

Program interrupt on

M92 +: Buffering of 1 block
M93 t: Buffering of 4 blocks
M94 ¥: Remote tool compensation for X-axis
M95 t: Remote too} compensation for Z-axis
M96 *: Tool radius compensation:
circular path meode
M97 t:  Tool radius compensation:
intersection computing mode
M98; Subroutine program call
M89: Subroutine program end
M100 to 109: Not used {for special application}
2.7.3 PROCRAM INTERRUPTION ON/OFF

{m91,

m90) T

The following M codes are used for the program
interruption function.

M code Meaning

MS0 Program interrupt function OFF

M9l Program interrupt function ON
Note: When power is apphed, the current M

code is changed to the M code marked with ™.
However, it is not changed by RESET operation.

* M91 Peer

During the time from this command to an M90
command, whenever a program interruption
signal is received, the program under execu-
tion is interrupted (1f the machine is in motion,
1t is stopped after deceleration), and jumped
to the program whose number is specified by

P.

+ M90 ;

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

2.7.4 BUFFERING FUNCTION {M93, M82)7

(1

The following M codes are issued for
buffering function.

M code Meaning

M92
M33

1-block buffering

4-block buffering

Note: When power is applied, the current M
code is changed to the M code marked with™\.
However, it is not changed by RESET operation.
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2.7.4 BUFFERING FUNCTION (M853, m92)
{CONT'D)

(2) 4-block buffering (M93)

When M93 ; command is given, the control
enters the 4-block buffering mode, which
remains until M92 is commanded subseguent-
ly. In this mode, up to 4 blocks of data
are read in advance for subsequent opera-
tion. With programs in which the operation
time for the 4 blocks read in advance 1s
longer than the reading and processing time
of the subsequent 4 blocks, interruption
between blocks can be eliminated. This
function 1s effective in avoiding a shiny
streak on the workpiece caused by feed
stop between blocks.

(3} 1-block buffering (M92)

When M92 command 1s given, the 4-block
buffering mode 1s cancelled, and the 1 block
buifering mode 1s restored.

NOTE. While the tool radius is being compensated
for with the M93 function, up to two blocks not
containing move commands are permitted, and as
the result, up to & blocks may be read in advance.

EXAMPLE

N51 M93 ; Start of 4-block advance
reading.

N52 GO1 U--- F... ; Stop between blocks
. for tool radius com-

N33 Xeer Zeew pensation or other

N54 calculation can be

avoided.
M58 M92 ; Cancelling 4-block advance

reading.

2.7.5 REMOTE TOOL OFFSET MODIFICATION
(M94, M95)+

With this function, the contents of a specified
tool offset No. can be modified by the machining
error data obtained by an external measuring
Instrument and fed back to the control. With

this function, an automatic too] wear compensation
system can be formed.

(1) For this function, the following M codes are

used.
M code Meaning
M94 X-axis remote tool offset modifi-
cation
M95 Z-axis remote tool offset modifi-
cation

These are non-modal M codes.
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(2)

Compensation in X-axis

M9 U--.

With this command, the control outputs a
data request signal to the outside, receives
signed 3-digit BCD data, adds 1t to the X-
axis offset valueof the specified tool offset
No., and makes the sum value as the new
X-axis tool offset value.

(3)

Compensation 1n Z-axis

M95 Z... ;

With this command, the same operation is
performed as above with Z axis.

(4) At this time, if "input command x 10
signal(DIX)" of the control is on, the input
data 1s multiphed by 10 before being added

to the data stored in Tool Offset Memory.

Range of remote tool offset
madification data

Command 10 times|Command 10 times
input off input on
Metric input] 0 - 20.999 mm 0~ #9.990 mm
Inch input | 0 - #0.0999 1n. 0 - #0.9990 1n

(5) This function differs in detail with the type
of the formed compensation system. For
details, refer to the machine tool builder's

manual.

2.7.6 CIRCULAR PATH MODE ON/OFF ON TOOL
RADIUS COMPENSATION {M97, M96) 1

These M codes are effective when the control is
provided with the tool nose radius compensation
option.

(1)

The following M codes are used.

M code Meaning

Tool radius compensation carcular
M96

path on

Tool radius compensation circular
M97 path off (Execution of intersection

point)

Note: When power is applied, the current M code
is changed to the M code marked with Y .
However, 1t is not changed by RESET operation.



{2} With the tool! radius compensation mode by
G41 to G44, the locus of the tool (center
of tool radius) for commanded workpiece
contour lines with the angle between tan-
gents larger than 180° is in the following
two categories.

a. M96 mode

The center of the tool nose radius describes
a circular arc around the perimeter in the
contour line,

b. M97 mode

The center of the tool nose radius moves

along the locus that 1s formed by straight
lines shifted from the contour line by the
distance equal to the tool radius.

M96 mode M97 mode (calculation
{circular arc) of intersection)
Fig. 2.8

(3) Commands of M9 and M97 become effective
from the edge in the following command
blocks.

a. G01 X--+» Z--- F--»

(G01) X--- 2... M9

' From the move
) around the edge
{or M97)

in this block.

b. GOl X--- Z--- Fr*- im prom the move

around the edge

M96 (or M97) ; in this block.

(GOLY X--+ 2Z---

2.7.7 SOUBROUTINE PROGRAM (M58, M99)
with this function, subroutine programs which
have been numbered and stored in advance are
called and executed as many times as desired.

(1) The following M codes are used for this

function.
M code Meaning
M98 Call of subroutine program

M99 End of subroutine program

(2)

(3)

(4)

Call of subroutine program (M98)

M98 P.er Qe+ Leer

With this command, the subroutine program
starting with a sequence No. following Q in
the part program with the program No.
specified by P is called and is executed L
times.

However, when

P is omitted:
subroutine program following the sequence
No. Q in the main program is called.

Q is omitted:

subroutine program starting at the leading
end of the program No. specified by P is
called.

L is omitted: execution is only once.

Subroutine programs can be nested up to
4 times,

End of subroutine program (G99)

M99 ; is written at the end of subroutine
program to end it.

When this code is written, the operation re-
turns to the block immediately following the
main block in which the subroutine program
was called after the execution of the sub-
routine program.

M99 PB---

When this is written at the end of a sub-
routine program, the operation returns to
the sequence No. specified by P in the main
program.

Simple jump command

M9G P e+ 3

When this command is used in the main pro-
gram, the operation simply jumps to the
sequence No. specified by Q in the main
program. If Q is omitted, the program
simply jumps to the leading end of the main
program.

Nl G50 X0 z0 ,
N2 GOQ --- ;

NG M99 ;

Wwriting multi blocks (10 lines maximum) of
this program and executing cycle start
make endless operation.
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2.7.7 SOUBROUTINE PROGCRAM (M98, M99)
{CONT'D)

NOTES.

1. When the program No. specified by address
P and the sequence No. specified by Q are
not found, alarm code 041 1s displayed,

o
N

While command L for the number of repetitions
1s under execution, the remaming number of
repititions can be displayed. For details
refer 10 4.3.2.2,

3. TIhis function can be used when subroutine
programs are stored in the part program
memory. Main programs can be commandec

through NC tapes or the part program memory.

1. When subroutine programs are nested more
than 4 times, alarm code "042" 15 displayed.

EXAMPLE

Main Program Subroutine Program

0100 . S ome
NI GOo - S L) S
Nz M9g P200 Q3 L2 ; N2 comverees
N3 reereens
—
Two times
One time
2.7.8 OTHER M CODES
{1l How to use the other M codes other than the
above depends upon the machine. Refer to
the machine tool builder's manual.
Table 2 7 Typical Example of
M Codes for Machine
M M Remark
code eaning emarks
\03 Spindle forward | pjrecet switching
' runming from MO03 to M04
5 cannot be done.
G4 pindle reverse M05 must be

running inserted between

them.

M35 | Spindle stop

MO8 Coolant on

M09 Coclant off
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(2) When these M codes are commanded 1n the
same block with move command, executon
will. depend on the machine tool design and
construction. (Whether the M commands
are executed simultaneously with or after
completion of move command.)

{3} For these M-code commands, the control out-
puts M 2-cigit BCD codes.

2.7.9 M 3-DIGIT BCD ouTpuT?

When the control 1s provided with the M 3-digit
BCD output option, 1t can command M 3-digit
codes between MO0 and M999.

(1) M codes between MO0 and M89, and between
M110 and M999 are output in 3-digat BCD
codes,

(2) M90 through M109 are internal processing
M codes, and no BCD code for them 15 out-
put. See 2.7.2 M CODES FOR INTERNAL
PROCESSING.

(3) With M00, MOI, and M30, decode signals are
output in addition to the BCD ocutput.
See 2.7.1 M CODES FOR STOP.

(4) The specific usages of the M 3-digit codes
depends on machine tool design. Refer to
machine too! builder's manual.

2.8 PREPARATORY FUNCTIONS
(G-FUNCTION)

2.8.1 LIST OF G CODES

Address G, plus up to 3 digits specify the mean-
ing of the block. Table 2.8.1 gives G codes and
their groups.

(1} G codes are broadly classified mto the
following two types.

Meaning
Modal G-code effective until the other
G-code G-code of the same group is

commanded.

Non-modal

G-code effective only in the
G-code

commanded block.

(2) G codes in groups from 01 through 11 are
modal. When the control is energized with
the power switch, the G codes marked with
F in Table 2.8.1 are automatically selected.



(3)

(4)

(5

(6)

(M

G codes of » group in the Table 2,8.1 are
non-modal. They should not be commanded

together with the other G codes in one
block.

The modal G codes can be commanded mixed-~
ly in a block.

G codes in Class B are basic, and those in
Class O are options. The use of optional
G codes is determined by the machine tool

design. See the machine tool builder's
manual.

Standard G codes can be coverted to spe-
cial G codes I by parameters. This is a
basic feature, and, when parameter #6005D7
is set to 1, standard G codes are converted
to special G code 1.

When the special G code I option is incor-
porated in the control, the setting of param-
eter #6005D7 to 1 will convert G codes to
special G codes II. Setting the parameter

to 0 will reconvert the G codes to the stand-
ard G codes.

2.8.2 POSITIONING (GO0, C06)

2.8.2.1

(1)

(2)

Positioning (G00)

GO0 X(U).-+ Z(W)---r

This command moves a tool at rapid traverse
rate to the pomnt (X, Z) 1n the coordinate
system set by the G50 command or moves 1t

away by (U, W) from the present point for
each axis independently.

For the rapid traverse rate, as i1t depends

upon the machine, refer to the machine tool
builder's manual.

EXAMPLE
X-Axis: 12 m/min
Z-Axis: 6 m/mn
+X
w

Z e u

/ 2

T"""/—I

> I +z

(3)

(4)

(5)

(6)

®

@) (Go0) X30. 25. ; -+

Along the axes specified by G00, the ma-
chine slide moves in rapid traverse rates,
independently of each other. The resultant
tool locus may not be a straight line, and
when working out the program, care must
be taken to avoid fouling between the tool
and the workpiece.

GO0 is a modal G code in the 01 group.
When it is commanded, it remains effective
until other G codes i1n the 01 group are
commanded.

For the positioning with G00, the pulse dis~
tribution is started only after the ERROR
DETECT state is turned on, and the program
advances to the next block only upon the
activation of the ERROR DETECT state after
the completion of the pulse distribution.
when this G code is used, therefore, the
workpiece edges are machined true, and
rounding is avoided.

NOTES

The ERROR DETECT ON state means the
decrease of the servo lag pulses to the per-
missible level after the pulse distribution
for move command.

. When T code is commanded, G00 should be

put in the T-code block. GO0 is required
for designation of tool traverse rate for
tool offset motion using T code.

EXAMPLE
G50 X150. Z100.
G00 TO0101 S1000 MO3 ; -

... GO0 for designation of traverse
rate for tool offset motion

GO0 can be omitted
in positioning.

I DlA

+2
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2.8 PREPARATORY FUNCTIONS (G-FUNCTION)

{CONT'D) B Basic
Table 2.8 List of G Codes O. Optional
G Code GSF():C;:}Z]I ngzfil::l Group Function Section
GO0 Goo Goo Positioning (rapid traverse feed) B
Gol GOl Go1l Linear interpolation, angle programming for linear B. O
o1 interpolation '
G02 Go2 coz Circular interpolation CW,(radius R designation) B, O
GO3 Go3 Go3 Circular interpolation CCW, (radius R designation) B, O
Go4 G04 G04 Dwell B
Go6 Go6 G06 * |ERROR DETECT OFF positioning B
G10 Glo G10 Tool offset value setup o]
G1ll Gll Gl1 Bevelng )
01 Cornering
Gl12 Gl2 Giz Rounding o
G20 G20 G70 05 Inch input specification o
G21 G2l G71 Metric mnput specification 8]
G22 G22 G2z 01 Radius programming for circular interpolation CW o
G23 G23 Gz23 Radhius programming for circular interpolation CCW o
G227 G27 G27 Reference point return check B
G28 G2 G28 Automatic return to reference point B
G29 G29 G29 * |Return from reference point B
G30 G30 G30 Return to 2nd reference point 0
G3i G31 G3l Skip function o
G3z c33 G313 N ;I'hllz;ea:ic::cut;i::gg. continuous threadeutting, multi-start B, O
G34 G234 G34 Variable lead threadcutting o
G35 G35 G35 * |Tool set error compensation o
G36 G36 G36 Stored stroke irmit 2nd area ON o]
G37 G137 G137 o1 Stored stroke hmit 2nd area OFF o
G38 G38 Gis Stored stroke Limit 3rd area ON o
G39 G39 G39 o8 Stored stroke himut 3rd area OFF o
4 G40 G40 G40 Too! radius compensation cance) o
G41 Gil G41 Tool radius compensation No. 1 o
G412 G42 G42 06 Tool radius compensation No 2 (o]
G4q3 G13 G43 Tool radius compensation No. 3 o
G444 G44 G44 . Tool radius compensation No. 4 0
F shows the G codes selected when the control 2. When the contro! 1s reset, whether G code
15 powered or reset . of 01 group should be GO0 or kept as the

NOTES current one can be set by parameter #6005D ¢

3. Radius programming for circular interpolation

1. The following G codes for 1nitial state when can be made by GOZ and GO03 instead of G22
power s applied can be set by paramcters G23 respectively.

4 Cornering can be programmed by G0 instead
Group G code Paramcter of G11 and Gi2. Refer to 2 8.7 Cornering.
Ul GO0 or GOl #6005D 3 immal states of G codes of 06, 08, 09 groups
- hen power 1s apphied are determined b
P w 12 PP y
-] G¥orcos #6005D1 . thair respective setting data (#6001Dg. D;,
03 G0 or GI1 #6005D D2)
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{

B Basic
Table 2.8 List of G Codes (Cont'd) O  Optiondl
Special | Special sect
G Code G Code 1|G Code T Group E Function | cclion
Coordinate system setup B
G50 G92 G92 *
Maximum spindle revolution setup, work coordinate o
system setup
G511 G51 G51 Return of current display value to ongin o
»
G65 G65 Gb5 User macre simple call o
Gbé Gbb G66 User macro modal call ©
09
er? ' G67 r Go7 User macro modal call cancel o
G68 Gb68 Gb8 Mirror image by programmmng ON 0
4 10 o
Gb9 G69 G&9 Mirror image by programming OFF
G170 G70 G72 Finishing cycle .
G171 G71 G73 Stock removal in turning o
G72 G712 G74 Stock removal in facing o
Multiple
G173 G173 G175 * Pattern repeating repetitive e}
cycles
G74 G714 G76 Peck drilhing in Z-axis o
G75 G75 G777 Grooving 1n X-axis 0
G76 G76 G78 Automatic threadcutting cycle ]
G90 G717 G20 Turning cycle A B
Ga2 G78 G2l 01 Threading cycle B
G94 G79 G24 Facing cycle B B
G9 C96 G9%6 Constant surface speed control O
02
G97 G97 Constant surface speed contrg) cancel O
G94 G94 Feed per minute (mm/min) B
04
G95 G95 Feed per revolution (mm/rev) B
G900 G30 03 Absolute command B
G9%1 G9l Incremental command B
Glz2z Glz2 Glaz Tool registration start o
11 Tool hife control
'C-123 Gl23 Gliz23 Tool registration end (o]
Gll1l G111 Glill Taper multiple beveling /rounding o
*
Gli2 Gllz Gliz Arc multiple beveling /rounding o
F shows the G codes selected when the control 2. When the control 18 reset, whether G code

15 powered or reset

NOTES-

1. The following G codes for imitial state when
power 1s apphud can be sct by paramecters.

Group G code Paramcter
01 GO0 or GO #,005D >
04 Gas or GI9 #6003D

R

Lot ot

LSRN

of 01 group shouid be GO0 or kept as the
current onc can be set by parameter #6005Dg

Radius programming for circular interpolation
can be made by G02 and GO03 instvad o) G22
G23, respectively.

Cornering can be programmed by GOl instead
of G1l and G12. Referto 2 8.7 Corncring.

Inttial states of G codes of 06, 08, 09 groups
when power i1s applied are determincu by
therr respective setting dat (2402104 Do
a0



2.8.2.2 ERROR DETECT OFF Positioning
(coe)

L1 G0e XLLdeee Z(W). ..

With this command the positioning process
15 1dentical to that of GO0 except tor the

tolioning aspects,

4. GO061s a non-modal G code in the * group.
It 15 effective only in the.programmed block.

EXAMPLE

G00 X--- 2. .

G06 X. - Z... , —— Move by G06
X:v+ Z+  ; —— Move by GOO

L. With the positioning of G06, the positioning
pulse distribution 1s immediately started
on the completion of the pulse distribution
for the preceding block, after making an
ERROR DETECT check, and the program
advances to the next block after the comple-
tion of the pulse distribution process. For
this reason, wrokplece edges are rounded
to the extent of servo lag pulses.

“OTL The LRROR DETECT ON/OFF signals
(5\MZ2) are ctfective only for cutting feeds, and
have no 1mfluence on the motion under G000 and
Glo

2.8.3 LINEAR INTERPOLATION (GO1)~

- GOl X(Uu)--- Z(W)}--- F(E})---

A tocl 1s moved to the pomnt (X, Z) on a straight
une at the traverse rate designated by the For E
wtode 1n the coordinate system set by G50

moved cway by (U, W) from the present point.

F or E code must be specified in the block con-
tarming the GOl or 1in the previous block. If
rot, 1t causes a format error. Feedrate desig-
nated by the F or E code 1s the tangential feed-
rate.

+X POSITION
PROGRAMMED

z ./ w

PRESENT
G TOOL POS IIEON

U
2

TN
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EXAMPLE
G50 X100, Zo0. ;

G00 T0202 sS600 MO3

X35, Z5. ;
@ GO0l z0 Fl. ; Executed by
- - - linear inter-
@ X60. FO0.2 ; polation G01.

/ +2

- Angle programming for linear interpolationt

With the control equipped with this option,
hnear interpolation can be commanded at
specified angles.

G0l X{(u)--- A--- F(E):..- ; (a)
or

GO0l zZ(w)--- A--+ F(E}-.. ; (b)

With these commands, a linear interpolation
will be executed by specifying angle A in
the + direction of the Z-axis and distance
either in X- or Z-axis direction. The feed-
rate 1n the tangential direction is specified
by the F or E code. The range of angle
specifiable with address A 1s as follows.

Programmable range
g!;f angle A g

Metric Input

0 - £360.000°
Inch Input




Table 2.9

Sign Meaning

Angle counterclock-
A+ clockwise from +Z-

A+
vz
axis.

Angle clockwise
A- | from +Z-axis.

‘ A+ At
V/2

X
+X START
Z w POLNT
- START - '
MINT
+Z
EXAMPLE
(D) Go1 X50. A+150. FO.3 ;
() co1 z0. A-180.,
+X
@
START
@POINT
S0 DIA A=-+150"

i

2.8.4 CIRCULAR INTERPOLATION {c02, G03)

. G02(G03) X(U):++ Z(W)--+ I.-+ K.-- F(E).

A tool is moved on the circular arc whose cen-

ter is away from the present position by (I, X).

The end point of the arc is (X, Z) in the coor-
dinate system set by G50 or away from the
present position by (U, W)

A tool moves along 2 circular arc at the tra-
verse rate specified by the F or E code.

. The meanings of G02, G03 and each address
are shown below.

Table 2.10

Meanings

Circular interpolation,
Go2 clockwise

Circular interpolation,
G0l
counterclockwise

End pownt of arc on X-

x() axis {Diameter value)
End point of arc
(W) on Z-axis

Distance from start pont
1 of arc to arc center on
X-axas (Radius value}

Distance from start point

K of arc to arc-center on
Z-ax1s
CENTER
X END
POINT

+Z

Fig. 2.9

Circular interpolation of an arc on multiquad-
rant can be programmed 1n a single block.

EXAMPLE

*X

100 DIA

+Z




2.8.4 CIRCULAR INTERPOLATION (G002, G03)
{CONT'D]}
Table 2.11

Arc center

coord.nate (10000, -2700)

I 100 - 60
'_é—' = 20 mm
K -V 282-202 = 383

= -19.596—e -19 $0 mm

The above case can be programmed as follows.

GOl Z--- F--r ;

G02 X60. Z-46.6 120. K-19.6 F--- ;

- The feedrate commanded by the F code 1s a
tangential feedrate.

NOTES:

1. The direction of the arc of G02 for Clockwise

1s defined as follows.

"When viewing the X.Z plane in -Y direction
in the right-hand coordinate system, the tool

moves clockwise from the beginning point of
the arc."
Therefore, the direction of rotation in the

plane (-X.Z plane) Fig. 2.21 1s presented
mnversely.

|
. Gz
(_)G 03

+2Z

2. When the end point of arc 1s not designated

on the circumference specified by the radius,

the alarm is not displayed and the tool path
1s as follows. The mark o indicates the end
point of arc.

2 r U

-— Omme -
ARC CENTE!
-0 O =

N

Z;
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Note tnat g the end pomnt s destgn ded e the
shaded area, the alarm 1s not displayed and the
tool will continue to move endlessly,

The end point coordinate should be precisely
commanded when the circular interpolation
applied to the tool nose radius compensation, or
the tool may not move properly. Generally, it
i1s recommendable to calculate up to the next
digit of least input increment and count frac-
tions over 1/2 as one and disregard the rest.

3. When the control is provided with Radius
Programming for Circular Interpolation, ra-
dius value can be commanded by G02, G03
instead of G22, G23.

EXAMPLE

a. G03 X80.0 Z15.0 1-10.0 K-30.0 F150

’

b. G03 U40.0 w-40 0 1-10.0 K-30.0 F150

»

X
END
PRINT _poo
©.00
n.0
x.® FENIER e =TT 1000
-2 05
Y s® %.® z

2.8.5 DWELL (G04)
(1) Go04 U{P)-.. ;

This command interrupts feed for the lengt!
of time designated by the address U or P.

(2) Dwell is programmed as an independent
block.



(3)

The maximum length of time which can be

designated with address U or P is as follows.

Dwell time: l 0.00] to 9999.99 seconds
Dwell time is not influenced by input/output
increment.

EXAMPLE:

G04 U35 3.5-second dwell

G04 P3500 - 3.5-second dwell
NOTES:
1. GO04 is a non-modal G code.
2. The counting of dwell time is started from

the instant the control enters the ERROR
DETECT ON state upon completion of the
move command block before G04.
Therefore, with G04 U0 ;, the control
advances to the next block immed:ately
after detecting the ERROR DETECT ON
state.

EXAMPLE

G01 w-1. F25 ; — 1 mm feed

G04 UD.2 ; — 0.2 second dwell time
G0l w-1. ; — 1 mm feed

With the above program, chip cutting feed
1s obtained.

0.2 DWELL

TIHH

+Z

2.8.6 TOOL OFFSET VALUE (c10)t

With G10 command,

tool offset values can be

set and corrected.

(1)

Gl0 P.-- X(U)+«++ Z(W):--+ Reee
With this command, tool offset values are

set or corrected in part programs.

Table 2,12

Meaming

For specifying tool offset No.

X For changing the tool offset value to
z the specified value.

u For adding the specified value to the
W originat tool offset values.

R For changing the tool radius to the

specified value.

(2}

The offset values for which no address is
programmed are not changed.

EXAMPLE

G10 P16 X32.5 WO0.05 ;
—_

Z0.0S mm is added to
Z- axis value

X-axis value is set to 32.5 m

|_Contents of tool offset No. 16
is changed

The above format is used to make offset
value tapes, and to store the values in

Offset Memory at once.
The tape format is as follows.
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2.8.7 CORNERING {G11, G12)*

(1) Beveling (G11)

Gl1 {

xu)...

K vy ..
Z(W) -« I...

Table 2.13

This command removes the sharp corner of
workpiece. Addresses X and Z cannot be
specified simultaneously in a block.

Meaning of each address 1s shown below.

Beveling for X-axis

Bevelng for Z-axis

GIl X(U)--+ K--. F(E)...,

K— K+
END

POINTQ\‘
5

(

o N

Gll 2(W)-.. I... F(E)... , ;
END
POINT
f+m"5'
TART POINT

\/I
+X 45° X I— <
(DIAMETER) W
STRRT z ' R
+Z  pomnT
K 2 1 3

—[Beveling Value

Beveling Direction

l Beveling Value

(Radius Value)

Beveling Direction

Beveling values (K and I) are himited within

the following values.

[l <furz] o 1] <fw]

The command exceeding the above value causes

format error.

G00 X30. zo ,
@ 611 z-20. 18. F30 ,
) ,'(cn) X80 K-7. ;
L
+2Z F]g. 2.10

30

(2) Rounding (G12)

X(U)--r Koo
Z(W)--- I---

G112

} FE

This command performs the rounding of the
corner. Addresses X and Z cannot be spec~
1fied simultaneously in a block. The corner
1s formed as a quarter-round. Meaning of
each address is shown below.



Table 2.14

Rounding for X axis

Round:ing for Z axis

i
G12 X{U):-+ K-++ F(E).-. Gl2 Z(W)--. I--- F(E)... ;
k- | K+ END
END POINT
POINT ™% r
{ . g o
+X ¥ -
(DLAMETER) -1 ¥
L . "
+Z START POINT
K 2 K %

T_ Rounding value

Rounding direction

‘ _]——Rounding value
Rounding direction

Rounding values (K and I) are limited within

the following values.

[k <Jorz| . |1 <|w]

The command exceeding the above value

causes format error.

GO0 X20, z0 ;

Gl2z Zz-25 19. F30 ;
(G12) X70 K-6 F20 ;

©6

+Z

1.

NOTES:

G1l and G12Z are modal G codes in the A group.

They remain effective until other G codes in
the group A are commanded.

Gll and G12 are for one axis only. If they
are commanded for both axes in the same
block, they constitute a format error.

EXAMPLE

Glz X.-» W-.. K... Error "050"
In the G100 or Gl2 modes, no block without
I and K nor block in which I and K are 0
can be commanded. If such a block 15 com-
manded, correct tool movement can not be

assured.

Tool radius compensation function™ 1s effec-
tive to the blocks contaiming G11 or G12.

In the finish form commands G70 through G73
of the special canned cycle t, blocks contain-
ing G11l or G12 can be commanded.

GOl code can be used instead of G11 to speci-
fy identical beveling.

X{uy...
Z(W)...

K...

G0l .

F(E):.-+

GO0l code can be used instead of G12 to speci-
fy rounding. However, in this case, R mus{
be used instead of I and K.

:} F(E).-- ;

r

X(U).-.
Z(W)- ..

R..

GO0l ..

n



2.8.8 INCH/METRIC DESIGNATION BY G CODE
(c20, G21) ¢

Unit of measurement (metric or inch) of input

datu 15 selectively specified by the following G
codes.

G code Input unit
G20 Inch input
G21 Metric input

These G codes are programmed at the leading
end of a block of 1ts own. If these G codes
are commanded, the umts of all the following
motions are changed.

4. Subsequent part programs

. looloffset values

c. Part of settings and parameters
d. Part of manual movements

¢. Displays

NOTES:

1 When G20 or G211 1s commanded, the setting
of inch/metric selection 1s changed. There-
fore, the state of G20/G21 at the time of
power application depends on the setting
by parameter #6001Do.

EXAMPLE
-\___-——-l—-

—

ER

CR

01234 ,
.G2G |, -

Inch input designation

—

[N}

when G20/G21 selection is commanded 1n the
program, take the following procedure be-
forehand.

4 Cancel work coordinate system (G50T), 1f
used.
b. Cancel tool position offset, and tool radius
compensation (G4l - G44).
3 Take the following procedure after the com-
mand of G20/G21 selection.

a. Program absolute zero point for all axes
before move command (G50).

32

b.

In principle. make the display resel opera-
tion when current position display (exter-
nal) 1s used.

The tool offset values are processed differ-
ently 1n the G20 mode and the GZ21 mode.
G20/G2]1 must be commanded after modifying
the tool offset values.

Stored off-
set values

Processing in
G20 {Inch)

Processing 1n
G21 (Metric)

15000 1.5000 in. 15.000 mm

2.8.

9 RADIUS PROGRAMMING FOR CIRCULAR

INTERPOLATION (G22, G23)T

In programming circular interpolation (G022, GO03),
the control requires the data of the arc-center

coordinates.

Normally, they are given by using

the addresses I and K.

(1)

(2)

(3)

In programming of G22 or G23, the control
automatically calculates the arc center coor-
dinates {I, K) from the radius value desig-
nated by the address R and performs circular
interpolation.

G22

} X(U)--. Z{(W)--» R.-. F(E).---
(G23)

A tool moves along the circular arc whose
center is radius R away from the present
position. The end point of arc is at coor-
dinates (X, Z) set by G50 or is away from
the present position by (U, W). Tool moves
along the circular arc at feedrate designated
by F code.

The meanings of G22, G23 and each address
are shown below.

Designation of radius value R

Radius value R 15 commanded by incremental
value with a sign of radius programming.

In this case,

when radius value R > 0, an arc, describing
less than 180°, and when R < 0, an arc
describing more than 180° are specified.



Table 2.15

Meaning

G22

Circular interpolation by
radius for CW

G2}

Carcular interpolation by
radius for CCW

x(u}

The X-coordinate of the end
of the are
(Diameter value}

Z{wW)}

The Z-coordinate of the end
of the arc

Distance from the start poaint
of arc to arc center (Incremen-
tal valuc with sign)

END
¢ POINT
1
1

\ . 180* OR

o BELOW
‘\
1
.3

“x 160° OR BELOW
NPT | CENT

[~

START
POINT

EXAMPLE

Gol

@ coz

X40. 2-10. F20 ;

Fig. 2,11

+Z

Fig. 2.12

(X40.) 2-52.5 R30.

(F20)

ARC CENTER

NOTES:

1.

2.

G2z and G23 codes are modal. They are kept
until other G code of 01 group 1s commanded.

In the G22 or G23 mode, the block in which
R is not contained or R 1s designated as zero
should not be commanded. Radius cannot be
designated by I and K.

When R is varied with both start and end points
fixed, the tool will move along the following
circular arc.

END POINT

CENTER
R ——

START POINT

Therefore, in the following case, the arc cen-
ter does not exast which causes data error.

{Distance between start point and end point)
2

Tool nose radius compensation 1s effective
for the block containing G22 or G23.

The block containing G22 or G23 can be
designated in finishing shape commands of
special canned cycles (G70 to G73).

R <

When the control is provided with radius pro-
gramming option, circular interpolation by
radius {R) programming can be made by G02,
GO03 instead of G22, G23.

2.8.10 REFERENCE POINT CHECK (G27)

(1}

G27 X(U)--- Z(W)..+

With this command, the tool 1s positioned to
the absolute coordinate point (X, Z) or in-
cremental coordinate point (U, W) by moving
along the two axes simultaneously, and then,
the position is checked for conformance with
the reference point. For the axis for which
no command is given, positioning and check-
ing are not executed.

1 REFERENCE POINT
w ﬁ_
/
P4 -? X
_____ [ M
START POINT

Fig. 2.13
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2,8.10 REFERENCE POINT CHECK (G27)
{CONT'D)

(2)

If the position 1s the reference point, the
return-to-reference lamp lights. The posi-
tion i1s the reference point in all the axial
directions specified, the automatic operation
1s continued further. If the position is not
the reference point even along one axis,
thisconstitutes the return-position-error,
and the automatic operation is interrupted.
(Cycle start lamp goes off.)

NOTLS.

I.

The reference point is an fixed point on the
machine tool to which the tool can return by
the motion under the control of the automatic
reference point return or GZ28 automatic ref-
erence point return function. See 6.2.1
Automatic Reference Point Return.

If G27 1s commanded in the tool position off-
set mode, the tool returns to the position
displaced from the reference point by the
tool offset value. Positioning cannot be made
at the reference point. Before commanding
G27, cancel the tool offset mode.

EXAMPFPLE

a. Cancelling tool offset in the block pre-
ceding G27.

TOOoW ;
G27 U--- W... H

b. Cancelling in the block contamming G27.
G27 U-... w... OO0 ;

The mirror 1mage function 1s effective with the
motion commanded by G27. To avoid the
return position error, command G27 in the

G469 mode (Opposite tool post mirror image
off).

2.8.11 AUTOMATIC RETURN TO REFERENCE
POINT (G28)

()

34

G28 X(U)--- Z(wW)---

with this command, the tool can be brought
back to the reference point automatically
after passing through an interim point. In
other words, the tool positions to the com-
manded absolute coordinate position (X, Z)
or incremental position (U, W) by moving
simultaneously along the two axes, and then
automatically returns to the reference point
by the reference point return function.
The specified pomnt (X, Z) or (U, W) 1s
known as "INTERIM POSITIONING POINT,"
or "INTERIM POINT."

(2)

(3}

SPEED

INTERIM POSITIONING POINT

' REFERENCE
! POINT

POSITIONIRG

+X
START
POINT

+2Z

Fig. 2.14

The tool does not move along the axis for
which instruction 1s omitted.

When the return to reference motion is com-
pleted, Reference Point Return lamp for the
returned axis Lights. When the tool returns
to the reference point in both axes, the
automatic operation 1s resumed.

The series of RETURN TO REFERENCE
motions are as follows. With initial power
application, the return motions to the
reference point are as shown below in the
low-speed mode as shown below.

SET BY
PARAMETER

RAPID TRAVERSE

APPROACH SPEED 1 ‘*
APPROACH SPEED 2
DISTANCE

¥
1
'
]
1
]
]
!

SPEED SEQUENCE

- . Y
SPEED REDUCTION LIMIT SW REFERENCE
POINT
Fig. 2.15

Thereafter, the RETURN TO REFERENCE
POINT moticn 1s 1n rapid traverse as under
the command of GO0,

(4)

RAPID TRAVERSE

SPEED SEQUENCE

Fig.2.16

However, when low traverse speed is speci-
fied by parameter #6010Dg set to 1, the
same low motion speed as in the lst time is
obtained.



NOTES:

1. For parameter setting and other details of
the low traverse speed return motion shown
in F1g. 2.8.11.2, refer to 6.2.1 Manual Re-
turn to Reference Point.

2. The starting point for RETURN TO REFER-
ENCE POINT motion must be in the area
shown in Fig. 2.8.11.4. Fig. 2.8.11.3 can
be started from any position,

RETURN
DIRECTION

———

¢— AXIS
DECELERATION
I I LIMIT SWITCH
REFERENCE RETURN UNABLE
E%in":f ggp}r{m _+' ~ POSITION

3. Before wrniting G28 in the program, cancel
the tool position offset as shown below.

a. Cancelling in the preceding block
T Opoo ;
G28 X+«-- Z... ;

b. Cancelling in the block containg G28
G28 X... Z... TOOOO ;

4. When G2B is written with the tool position
offset or tool radius compensation on, the

offset or compensation 1s automatically can-
celled,

2.8.12 RETURN FROM REFERENCE POINT (c29)

(1} Wwith this function, the tool is positioned to
a specified point via the interim point, after
it has been once returned to the reference
zerd point by the AUTOMATIC RETURN TO
REFERENCE ZERO COMMAND (G28).

G28 X... Z... ; Point A+ B + C

(reference zero point)

Point B

G29 X--. Z... ;
NI_V_—'

Point D

Point C~ B+ D

¢ (REFERENCE
ZERD POINT)

™~ BRI

B
,..»'f TS~ INTERIM POINT
- [}

po” K
’
]

& Fig, 2.17

(2) When G29is used, consideration on the dis-
tance between points B and C is unnecessary
in programming. Especially when incremen-
tal instructions are used, this function 1s
useful to return the tool to the original co-
ordinate system after returning to the
reference zero.

(3) Motions C + B and B + D are made simul-
taneously along the two axes 1n rapid trav-
erse, However, the tool will not move in
the direction for which instruction s omitted.

(4) Where G28 is programmed several times,
the point B created by the latest G28 in-
struction is effective for the motion by G29,
EXAMPLE (absolute input)
Coordinates of interim point is equivalent to
these two blocks.

X Z
N20 G28 X110, Zz20. ; —e=(10. 20.)

N25 G28 X30. ; ———==(30. 20.)

[ N26 G29 x-40. z-50. ;]

GO0 X30., z20. ;
GO0 X-40. 2Z-50. ;

NOTES:;

1. Commanding G29 without the execution of
G28 after turning on the control constitutes
an error "059."

2. In principle, cancel tool offset before pro-
gramming G28 or G29. 1If they are program-
med while offset is effective, the interim
point B will be offset, and thc tool will pass
point B',

¢ (REFERENCE
ZERO POINT)

/ OFFSET DISTANCE

3—-—""'7\
’ 3 (INTERIM POINT)
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2,8.12 RETURN FROM REFERENCE POINT
(C29) {(CONT'D)

NOTES:

3. Commanding G2% 1n the TOOL RADIUS COM-
PENSATION mode (G40 - G44) or in CANNED
CYCLES (G70 - G76, G90, G92 and G94) con-

stitutes an error.

EXAMPLE

N50 TO0300 ,

N51 G28 UB0. wz20. ;
N52 T0400 ,

N5%3 G2Z9 uU-80. w40. ;

¢ (REFERENCE
2 ZERO POINT)

+X

40
~
rd

N2 -z

2.8.13 2ND REFERENCE POINT RETURN (G30)”

{1y G30 X{U) Z{W).-.

With this command, the tool first moves to
an interim positioning pont (X, 2} or (U,
W) in two axial directions simultaneously,
and then, moves to the Znd reference point.
The too] does not move along the axas for
which no coordinate position 1s specified.

IND REFERENCE
7 —Q-PO INT
. 2
r 4

Fig. 2.18

{2} The 2nd reference point 1s specified 1n
advance 1n terms of the distance from the
Ist reference point commanded by GZ28, by
parameters #6612 and #6613.

EXAMPLE

G30 U-40. W30

kY]
ES ) ..Nl! R%FERLNLE

PARME TR
lbb\ 2

N 4‘5—
_g IST REFER.ENCE
INTERIH OINT
TC 2ND REFERENCE

POINT PARAMETER #6613

NOTES:

1. Before commanding G30, after the energiza-
tion of the control, G28 or MANUAL RETURN
TO REFERENCE POINT must be executed.

2. For the 2nd REFERENCE POINT RETURN
motion, there is no area from where return-
ing 1s impossible, and the tool can be return
from any position

3. The same notes 3. and 4. of (5) for 2.8.11
Automatic Return to Reference Point apply
to G30 command.

4., When G29 1s commanded after G30, the tool
moves via the interim point specified by G30
to the position specified by G29. However,
the interim point is renewed only 1n the axis
specified by G30.

2.8.14 SKiP FUNCTION (G31)~

(1) G31 X(U):--- Z(W).-.. (F(E)---);

With this command, a special linear inter-
polation 1s executed. During the interpo-
lation movement under this instruction, the
tocl interrupts the interpolation motion
immediately, and proceeds to the next block,
when a skip signal 1s received.

(2) The motion after the receipt of a skup signal
varies with the instruction of the next
block.

a, When the next block 1s programmed in incre-
mental values:

The tool moves in¢crementally 1n accordance
with the next block from the point where
the interpolation 1s mterrupted.
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EXAMPLE

G31 wlz20. ;
G0l U100, ;

ACTUAL l
MOTION COMMAND\" 5

SKIP
SIGNAL ON

When the next block is programmed in abso-
lute values only for one axis:

The tool moves to the specified coordinate
position in the specified axis. It remains
at the position where the skip signal is re-
ceived, if axis is not specified.

EXAMPLE
G31 Z400. ;

G0l X100. , .
ACTUAL i ’
MOTION o !

i
1 100 DIA
X t
l 400.
A

SKIP SIGNAL ON

When the next block 1s programmed 1n abso-
lute values along two axes:

The tool moves to the commanded position
from the point at which a skip signal 1s
received,

EXAMPLE

G31 wloo0. ;

G0l X300. z200. ;

SKIP SIGNAL ON

{3) G3! is a non-modal! G code,

When no skip signal is received during the
execution of the block containing G31, the
tool stops at the end of the block, and alarm
"087" is displayed.

(4) The feedrate for blocks containing G31 are
set in the following two methods, setectively
specified by parameter #6019D4.

a. Designation by F 1n the same way as with
normal pregrams,

b. Presetting of feedrates by parameter #6323,

(5} When a skip signal is received, the coordinate
values at that moment are automatically stored
as parameter data.

#6568 for storing X coordinate value
#6569 for storing Z coordinate value

These data can be used as system variables
In USEer macros.

NOTES:

1. When parameter #6004Dg is set to 1, the pro-
gram 1s advanced to the next block automati-
cally even when no skip signal 15 received
during the execution of the block of G31.

2. Before programming G31, be sure to program
G40 for cancelhing TOOL RADIUS COMPIN-
SATION. Failure to do this initiates
alarm "024."

2.8.15 THREAD CUTTING, CONTINUOUS
THREAD CUTTING (G32)

This functien is for cutting straight threads,

taper threads, scrolls and for continuous thread-
ding.

(1) G3Z X(U)-.. Z(W).-. F(E).-. |,

With this command, the tool cuts threads up
to the point (X, Z) specified in absolute
coordinates or (U, W) specified in incre-
mental coordinate values, at a lead desig-
nated by F or E code.

(2) The range of leads to be specified by F and
E codes is as follows.
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2.8.15 THREAD CUTTING, COUTINUOUS

Feedrates are hmited by spmdle-speed 8 as

THREAD CUTTING (G32) {CONT'D) tollow .
Table 2.16
Cormat P‘frogrammable Range Mcetric output F(E) ~ S 24,_@0 mm/isj“
or Thread Cutting Inch output F(E) ~ S = 2.400 in/mm
Metric| F 32 F0.01 - F500,00 mm
Input The upper limit of X-axis speed component is
M E34 | E0.0001 - E500.0000 mm half the above.
etric
Output (4) Command format of threadcutting 1s shown
putl ., | F24 | F0.0001 - F19.6850 1n. below.
trput {7 | £0.000004 - £19.685000 Table 2.17
in
Type Command format
F32 F0.01 - F1270.00 mm
I;/I:;flltc Straight Normal G32 Z(W)--- F-uv
Inch E34 | E0.0003 - E1270.0000mm Thread | precise ] G32 Z(W)--- E+-- ,
Qutput v Ve
utpu inen, | F24 | F0.001 - F50.0000 n Taper | Normal G32 X(U).-- Z(W) -
Th e Z e
Input [~ ~1"E0.000010 - F50.000000 read | precise | 632 X(U) W,
= Scrol | Normal | G32 X(U).-.- Feev
F code 1s for normal thread cutting. Thread | piecise | G32X(U)... E... ,
E code 15 for precise thread cutting.
EXAMPLE: Straight Thread
(3) The direction of lead specified by F and E
codes is shown below.
Thread lead L = 5.0 mm
Direction of Lead §,=5.0 mm
Limitetion of Taper Angle| Direction of Lead §2=3.0mm
depth = 1.0
(x.z) ., < ggo{Lead n the direction Cutting dep o
“I ; of Z-axas
.__.‘, o > 459 Lead 1n the direction
of X-axis @O Go0 u-42. ;
@ 32 w-68. F5.0 ,
"‘ S} GO0 U42. ;
fmmmm—————
: ! W 68. ,
END PCINT
L, , - ' U-44.
( | % o2 G32 W-68. ;
. 2z a 3 X/2
\ . > M GO0 U44. ;
B G - = — - +z
\ ; } . A +X
| \; I / START POINT
v ! F—M—'—— -
v f L (Lead) : ® D] 20
2
Fig. 2.19 Uy RO0AASAMLA
'QP &t ] ,
O ; M AWAAAANAA
i _ 60
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EXAMPLE: Taper Thread

Thread lead L = 4.0 mm
§1=3.0 mm
62=2.0 mm

Cutting depth = 1,0 mm

GO0 X13. ;
G32 X38. w-35., F4.0 ;
GO0 X60. ;
W35, ;
X-11. ;
G32 X36. w-35, ;

GO0 Xx60. ;

+X
,__T_____L/
!

:‘60 Du! i 2 :
L o =T

I A g, —— .

(5) Continuous thread cutting

® G32 X(U)--- Z(W) - F(E).-. ;
@ (632) X(U)--- z(W)... ;

® (G32) X(U)--- Z(W)---

This command executes thread cutting.

(a) Pipe Joint

{b) Worm Screw

Since the stop time between thread cutting
blocks 15 approximately zero, smooth, con-
tinuous thread cutting 1s possible If
thread lead specification 1s changed midway.
the thread becomes irrcgular near the
boundary of blocks.

NOTES:

Allowances §,;and &, are required for thread
cutting because Jead error occurs near the
starting and end points.

If spindle speed is not constant during thread
cutting, the leads become incorrect due to the
servo lag.

Threading up for thread 1s not effective at
G32. 1f necessary, G92 (or G76™) should be
commanded.

The following operation is disregarded dur-
Ing thread cutting including G32

- Feedrate Override --- Regarded as 100%
- Feed Hold Operation

The G32 command should not be commanded
in G98 mode.

In Dry Run mode, the tool moves at Jog fred-
rate.
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2.8.15 THREAD CUTTING, CONTINUOUS
THREAD CUTTING (G32) (CONT'D)

{(6) Allowance for lead error(6i, & 2)

4,

__'__:j ]

Fig. 2.20

§, and & ;are obtained approximately from the
following equation.

Table 2.18
N Equation Meanings
L(mm). Lead of thread
Spindl d
s1161 558 (Ind- 1) S{rpm} Spindle spee
60 K a K: Constant
(Normal value:
30)
a (=) Accuracy of
thread
4L Lead
g2|62> LS = 8L
60 K L error
in Natural logarithm
(log e)
a 1/50|1/100]1/150) 1/200}1/25011/300
(L. pfz 91]3.61 | 4.01) 429|452 [4.70

EXAMPLE
Lead of thread L = 3.0 mm
Spindle speed 5 = 500 rpm
Thread cutting a = 1/100
L.S 1o
§1> B0 K (ln—a- 1)
3.0 x 500 _
= 50K x 3.61 = 3.0 mm
f2> 25 = 3.0x500 -4 83mm
60 K 60.-K

2.8.16 MULTI-START THREAD CUTTING ((.‘.32)+

With this function, multi-start threads contaimng

two or more threads per lead can be machined
without shafting the starting point. In thread

cutting, the tool feed 1s started in phase with a
start point pulse (1 pulse/revolution) generated

by a puilse generator installed on the spindle to

contro! the starting point of thread always at the
same position around the workpiece circumference.

40

with the multi-start thread cutting function,
after cutting a thread by controlling the starting
point by the starting point pulse, another thread
1s cut by starting the cutting feed at an angular
position of the spindle which is displaced from
the starting pulse position by a preset angle.

LEAD

Two-start Thread

Fig. 2.21

(y 632 X(u)... Z(W)-- F{(E)--- B--- ,

With this command, the tool cutsa thread
starting at an angular position which 1s
displaced from the position corresponding
to the starting pulse by an angle specified
by B, to X(U) or Z{W) point, at a lead
specified by F or E code.

(2) The data specified by address B in the
multi-start thread cutting function 1s
as follows.

Least 1nput increment: 0.001 deg.
Programmable range: 0 5 B < 360.000

When decimal point input is used, Bl.=ldeg.
The B code is non-modal, and 1s effective
only 1n the programmed block.

{3) Number of starts and B code

In princaple, the thread starting points on
the workpiece circumference should divide
the circumference into equal portions.

2-5TART THREAD 3-5TART THREAD 4=START THREAD
STARTING POINT STARTINC POINT STARTING POINT
\ST THREAD: NO B 1ST THAEAD NO B tST THREAD KO B
COMMAND COMMAND COMMAND
2ND THREAD BN IND THREAD B120 IND THREAD 390
3AD THREAD  B240 XD THREAD BIBD

4TA THREAD  B270

Fig. 2.22



NOTES:
1.

Since the angular position detection pulses

2.8.17 VARIABLE LEAD THREAD CUTTING

(4096 pulses/rev.) generated from the spin- (1) 634 X(U)-w. Z(W)eoo Kooo F(E)---
dle pulse generator is used to define the ) , d iable lead scr
angular position of the spindle with respect With this corpl;anh » variable ead screws afre
to the starting point as controlled by the B controlled wit t e mcre'?sedo; ecér:ase oK
command, the least detectable increment 1is lead per revolution specified by address K.
360°/4096 pulses = 0.0879°/pulse.
From the position commanded by B codes,
an error up to 21 pulse may occur.
The angular position from the starting pulse
can be specified in both forward and reverse
directions by B0 - B360, commands.
When cutting many multi-start threads in
succession, if the angular position is con- -
trolled from the starting pulse by a B com- VARIABLE LEAD SCREW
mand in the first block, no B command is
regquired from the 2nd block on. Fig. 2.23 Variable Lead Thread Cutting
When B command is made to specify angles
outside the permissible range (0 - 360.000}, (2) The range of K programmable for variable
alarm "065" is displayed. lead screws is as follows.
EXAMPLE: Two-start Thread Least input increment:
: 0.0001 mm/rev. 0.000001 1n/rev.
Go0 U--- .
(Metric Input) {Inch Input)
G32 We-: Foov
GO0 U--- Threading of part @ Programmable range:
W-eo a. The highest feedrate is within the maximum
' programmable feedrate range (500 mm/rev
DAREE (metric) or 50 in/rev. (inch))
G3z2 w--. ; b. The total displacement resulting {rom changes
. in lead 1s within the following.
4194.303 mm (metric output)
419.4303 in. {inch output)
GO0 U--- ; )
c. Feedrate change corresponding to lead
G32 wW-.. B180. ; variation must not exceed 5,400 mm/min
GO0 U--- {metric output) or 540 in/mm (inch output}.
Woeo e d. Lead value should not be minus value.
Ueee s NOTES:
G32 w--- BI180. ; | 1. When variable lead threads are cut by continu-
’ ous block programs, command pulses arc
interrupted at block junctions.
2. If K commands exteed the permissible range,
alarm "060" will be displayed.
3. When G34 command is executed in the Dry
Run mode, the tool moves only at the speed
specified by the manual continuous feedrate
command, if parameter SCRDRN (#6019 BIT5)
is set to 1.
4. When parameter "10IN" {#6006D5s) is set to
1, least increment for K commands is 0.001
mm/rev or 0.0001 in/rev.
5. Commanding address B in G34 block causes

alarm "060."

L)



2.8.17 VARIABLE LEAD THREAD CUTTING 2.8.18 TOOL SET ERROR COMPENSATION (G35)"
(CONT'D)
This function 15 for automatically rewriting the

(3) Confirmation calculation for K command of tool offset value to suit to the new tool, when
variable lead thread cutting. the tool 1s replaced. For this purpose. a touch
) switch (contact detector} 1s installed externally,
a. K command 1s restricted in the following and when the tool comes into contact with the
conditions. switch, a signal is input to the control to calcu-
(1)  Feedrate at end pomnt must not exceed late the new tool offset value.
programmable range. .
500 mm/rev {metric output) or 50 in (1) G98 Feed /Minute
rev {inch output) G35 X(U)+-- (F---) ; —==X-Axis
{n) Feedrate at end point must not be minus or Compensation
value.
G35 Z{W)}-+- (F..+) ; —a= Z-Axis

(111) Accumulated value of movement due to
lead variation must not exceed 4194, 303
mm {metric output) or 419,4303 in (inch

Compensation

With the above instructions, the tool moves

output). in the directions specified by X(U) or Z2(W),
{iv} Feedrate change corresponding to lead a signal for tool contact with the touch
variation must not exceed 5,400 mm/min switch 1s input to the control, the tool.gff—
(metric output) or 540 in/mm (inch output set value for the tool is calculated. This
value replaces the stored value. Then, the
b. The control checks the restriction described tool returns to the start point of the block,
above using the following equation. in which the position correction 1s incor-
porated, by moving in rapid traverse.
F: Fixed lead command {mm/rev or in/
rev) (2} The new tool offset value 1s as follows.
K+ Variable lead command (mm/rev or _
New offset =
in/rev)
W: Distance between start and end points Absolute coordinate Absolute coordinat
on Z-axis (mm or inch). at which new tool _ } at which reference
For facing screw, distance is specified touched switch tool touched switcl
as U on X-axis. (XT or Z71) (Xp or Zp)
S. Spindle speed (rev/min) Example of G35 operation for X-axis 1s
N. Spindle speed for movement between shown below.

start and end points (rev)

~(F +3) +J(F +3)2 e 2K

N = + X
¢ ] == ST
() Equation for Lmit in a. (1) ' /
F + 25 + KN < 500.000 mm/frev or usz ' %
50.0000 in/rev :’u o
(n) Equation for bmt in a. (i) CONTACT
K,2 7 X7
(F+ 3)“+2KW>0 X /
(1) Equation for hmt in a. (ii) HAX MEASURABLE POSITION
%KNZ < 4194.303 mm or Fig. 2.24
419,4303 in
(iv) Equation for Limit in a. (v) The coordinate value {(Xp or Zp) at which
S the reference tocl makes contact with the

IS K*N £ 5,400 mm/mn or 540 in/min touch switch must be set by parameters

#6624 (X 6625 ' .
4194.303 mm (metric output) or 419.4303 (Xp) and #6625 (Zp) in advance

in (inch output)

{v) Commanding address B in G34 block causes
alarm "060.°
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NOTE: In principle, use the same coordinate
system for determining Xp or Zp, and for pro-
gramming G35. The coordinate system may erther
be G50 system or the work coordinate system
(G50T), as long as the same system is used for
the respective tools. When different coordinate
systems are used, the difference between the
two will be added to the tool offset value de-
scribed above. This may result in abnermally
large or small offset values, but if the machining
is commanded on the coordinate system in which
G351s programmed, the machining will be per-
formed without trouble,

(3) For the values of X(U) and Z(W), the move
direction and the limit position of this mea-
surement should be specified. Then, if the
touch switch 1s not tripped by the tool mov-
ing beyond this position, error "087" 1s
displayed.

{4) The tool move speed towards the touch switch
1s specified in the following two methods.

a. Programming by the F code as with ordinary
programs.,
(when parameter #6229 1s 0)

b. By setting feedrates by parameter #6229 1n
advance.

When the speed is specified by F codes and
by parameter #6229, the parameter has the
priority.

In botha and b , program G98 (mm/min
designation) 1n the preceding block or in
the block of G35. Otherwise, error
"080" will be displayed.

EXAMPLE: Program for the respective tools
as follows.

(N1 G28 ;)

NZ G50 X400. z300 ;
N3 G00 TO0101 ;

N4 w-100. ;

NS X-200 ;

{N6

N7 GO0 TOl00 ;
N8 G27 X400 Z300 ;

G35 U-120. G98 F20 ; |

TOOL
NEWLY
SE}
100 NO. §
--__../- N3
T
]
]
' Na
Am200 |
| | Xpm=—250
J H (PARAMETER
SETTING)
L/ 2 Aa — 40,
-wi- i
/ MOVE AMOUNT UNTIL
TOUCH TOUCH SWITCH IS ON
SWITCH
oN

New tool compensation value =
(-240.) - (250.) =

+10, mm ,

The above tool offset value i1s stored 1n the
tool offset No. 01 as the X-axis too) offsct
value,

NOTES:

1. G35is non-modal G code., Do not write M,
S and T codes in the same block with G35.

2. For the move speed of the tool under G35
command, the Dry Run function is ineffec-
tive.

3. If T code is not programmed before G35, this
constitutes an error "080."

4. When G35 18 commanded 1n the tool radius
compensation mode, an alarm code "024" is
displayed.

5. The following state constitutes alarm "0g2,"
l|083- n

Calculated new tool
offset value

Value of param-
eters

#6624 or 6625

This serves as a protection against an in-
advertent omission of parameter writing.

<

6. Do not execute the program with MACHINE
LOCK ON before executing G35 command
If this is done, the shift during a MACHINE
LOCK ON execution will be added to the new
offset value and correct compensation becomes
impossible.

7. 1f G35 command is executed in the MACHINE
LOCK ON state, no offset value is calculated;
rather, the tocl moves to the command-
ed point and then, returns to the start point,



2.8.19 STORED STROKE LIMIT (G36 - G39)°

This function is for preventing the entry of the
tool into the prohibited area,in both automatic
operation mode and manual operation mode, to

secure safer operation.

Three types of pro-

tubited areas can be set up as shown below.

{1} Setting lst prohibited area

a. Set + side boundary A and - side boundary
B by parameter.

b. Theﬂ area cutside the range between points A
B 1s prohibited.

c. This area can not be specified by part
programs.

(2) Setting 2nd prohibited area

a. Set + side boundary C and - side boundary
D by the setting function.

b. Selectively designate the inside or the out-
side of the area between pomnts C and E by
parameter #6007Dg.

#6007Dg Meaning
0 Inside prehibition
1 Qutside prohibition
c¢. In addition to the method by the setiing

4

1ST PROHIBITED AREA
(BY PARAMETER)

2ND PROHIBITED AREA OUTSIDE PROHIBITION

(BY G36})

INSIDE OR

CUTSI1DE
PROWIBITICON

INSIDE OR OUT-
SIDE PROHIBITION

i

3RD PROHIBITED
AREA (BY G38)

Fig. 2.25

function, the following instruction can be
used to set a prohibited area, and to turn
on the area check function also.

G36 U «+ Weeo I..0 Kevo
1 o1 )

T
Point D
coordinatc

T
Point C
coordinate

The area check function 1s turned off by a
single code block G37 ;.

Setting 3rd prohibited area
Set up + side boundary peoint E and - side

boundary point F by the setting function.

Selectively designate the inside or the out-
side of the area between points E and F by
parameter #6007D].

#6007D Meaning
0 inside prohibition
1 Outside prohibition

In addition to the method by the setting
function, the following winstruction can be
used to set a prohibited area, and to turn
on the area check function also.

G38 U-++ W-+ro Ieee Koor ,
L 3oL J
: T
Point E Point F
coordinate coordinate

The area check function is turned off by a
single code block G39 ,.

Table 2.19 Patameters and Settings for
Setting Prohibited Area

X axis 2 axas Division
lst #5600 #6601
piohxb:tcd Point A Parameter
area Point B #5600 #6607
2nd Point C #6500 #6501
prehibited
area Point D #6502 #6503

Setting
3rt;lh bited Point E #6504 #6505
ro t
1a)reax e Point F #6506 #6507
(4) Coordinate system for area setting

The above Points A through G are all set in
absolute values on the machine coordinate
system (MACHINE}. That is, the position
is written as the distance from the (lst)
reference point (1 = least output (move) in-
crement). Therefore, this function will not
become effective unless the manual or auto-
matic RETURN TO REFERENCE ZERO is ex-
ecuted once after the energization of the
control.



(5) Effective-ineffective selection of prohibited

(6)

(n

(8)

area

With the following setting, the 2nd and the
3rd prohibited areas are selectively made
effective and ineffective,

Settung Meaning
#6001D 0 | 2nd prolubited area check OFF
1 | 2nd prohibited area check ON
001D 0 | 3rd prohibited area check OFF
1 | 3rd prohibited area check ON

When G36 through G39 are commanded, these
setting data are automatically rewritten,
Therefore, the ON or OFF state ultimately
specified by G code commands or setting
function becomes effective. The lst pro-
hibited area is always 1n the CHECK ON
mode.

Starting area check

When the tool is returned to the reference
point once manually or automatically after
the energization of the control, the area
check function is started immediately.
Therefore, if the reference point is in the
prohibited area, immediately, STROKE
LIMIT ERROR will be caused. 1In

this case, turn off the area check function,
and change the data.

Stored stroke limit error

When the tool enters the prohibited area,

it stops just inside the boundary line, and
the control enters STORED STROKE LIMIT
ERROR state. In this case, the tool can
only be moved manually in the return direc-
tion.

Displaying remaining distance

With this function, the distance between the

current tool position and the boundary of the
prohibited area in the X and Z directions

are displayed on the CRT. Refer to 4.3.4.5

Stored Stroke Limit Remaining Distance Dis-

play.

NOTES:

The points on the boundary line in both
axes are included in the prohibited area.

Two prohibited areas can be set with partial
overlapping.

In the MACHINE LOCK ON mode, AREA
CHECK function is not effective.

EXAMPLE

ST PROHIBITED AREA

X A (2000, 1000)

/
“ +2
74w mowaITey Atea (INSI0E) /A
/ C (~5000, —8000) é\hmzm
4 E (—6000, —6500) [~ POINT
A 77 ///// ;
Y, %
23\}\2\}3 ,,,7""- 3AD PROHIBITED AREA (INSIDX) 3’
i\ 7
j:?. §\l-: {=7000, ~9000) ;__ omsiect
)%>>>\>/////////////////////////// b //2
B=D (~11000. —10000}
Table 2.20
Parameter/
Setting Contents
Inside/ 4 #6007D0 0
nside /Outside #6007D1 0
#6500 -5000 )C
Second Area #6501 ~8000
#6502 -11000 )D
#6503 -10000
#6504 ~6000 ) E
. #6506 -6500
Third Area
#6506 =7000 )F
#6507 -9000
#6600 2000 )A
First A #6601 1000
irst Area R0606 15000 ) .
#6607 -10000

4s



2.8.20 TOOL NOSE EADIUS COMPENSATION
{G40 THROUCH Gud)

Because of a nuse radius of lathe tools, there is

a deviation between the desired curve and the
actual curve produced. Therefore, tool offsets
are not enough for taper and circular cuttings.
1he tool nose radius compensation option resolves
the problem of nose radius. See Fig. 2.8.20.1,

TOOL CENTER PATH WITHOUT TOOL

NOSE RADIUS COMPENSATION
TOOL CENTER PATH WITH

FERLRGgR Rav1us cou-

(2)

TOOL CENTER

PROGRAMMED CUTTING CONTO g TOQL NOSE R

CUTTIN CONTOUR WITH TOOQL
NISE HADIUS COMPENSATION

Fig. 2.26

(1} Tool nose radius values

4. Radius value storage

Tool nose radius value must be written in the
storage before the tool nose radius compen-
sation 1s commanded. Number of pairs that
can be written in the storage depends upon
the machine

T 3-digit 9 sets
T 4-cdigit 16 or 50 sets

Refer to 2.6.3 Tool Offset Memory ™.

L. Range of tool nose radius values

Radius value can be set within the following
range.

Metric Inch

0 £99.999 0 £9.9999

¢. Sctting of tool nose radius values

Radius value of tool nose must be set with-
oul signs.

46

VIRTUAL
TP Wadst

ALL ROUND
INSERT

Fig. 2.27

For the writing of radius values for tool
nose radius compensation, refer to Fig.
4.3.5 Displaying and Writing Tool Offset
Data. The address character is R.

T code designation

The T code for tool nose radius compensation
must be programmed with sign (+ or -}.

T * OO0D (In the case of T 4-digit)

Offset number for tool positio
offset and tool nose radius
compensation

Tool number

Direction of tool nose radius
compensation

Right side viewed in the direction
of tool travel

Left side viewed in the direction
of tool travel

w1

[Eo:

Fig. 2.28

"T+Il

When a tool 15 used for turning and for fac-
ing, as the direction of tool motion changes,
the correct direction of compensation should
be programmed with sign of T code.

RIGHT SIDE
COMPENSATION (T+}

+X

LEFT SIDE
COMPENSATION (T-)

1 +Z

Fig. 2.29



(3)

(i)

Gaz ;
" i :EI
Ly

The direction of compensation is changed
from + to - or - to + during program execu-
tion. G40 or TOD 00 command should not
be necessarily programmed to cancel the
tool nose radius compensation.

G code designation (G40 to G44)

G code of tool nese radius compensation
(G41 to G44)

One of G41, G42, G43 and G44 and T code
should be programmed before the execution
of tool nose radius compensation. These
four G codes specify the relationship be-
tween the virtual tool nose and the tool

center,
(4]
-
3

VIRTUAL
TOOL TIPS
TOOL

IE f j -
[ E]
CENTER

Fig. 2.30

+Z

Regardless of the mode of tool nose radius
compensation, the current position of the
virtual tool nose 1s displayed by depress-
ing the POS pushbutton.

Issue G40 to cancel the tool nose radius com-
pensation.

Cautions in programming G code

Since G40 to G44 are modal G codes of

07 group, they are retained until the
other G code is commanded., Before
switching one of G41, G42, G43 and G44
to another, G40 must be intermediated to
cancel the compensation.

Ca2 G4l

N

/, /\\

G4 Gad

(ii}

(111}

(4)

BLOCK OF

COMPENSATION
CANCEL (G40)
WITH GOy

(ii)

(iid)

{iv)

When the power supply is turned on, G40
is in effect.

When'the RESET button is depressed, G
code of 06 group are cancelled and G40
becomes effective.

Tool motion on the tool nose radius compen-
sation

Fig. 2.31 shows the cutline of the tool

motion.

BLOCK 0OF

@ COMPENSATION
START (G&41)
WITH GOO

+Z

Fig. 2.31

(i) When the compensation 1s cancelled, the

programmed contour meets with the path
of virtual tool tip ( (©) and @.

In compensation mode, the tool center
path 15 deviated by radius from the pro-
grammed contour. Therefore, the path
of virtual tool nose does not meet with
programmed contour. But the current
position displayed by depressing POS
key is the position of virtual tool tip

( to @).

The connection between two blocks in
compensation mode 1s provided by the
intersection of tool center paths (M97)
and by the circular arc (M%). In the
above diagram, blocks 3 and 4 are con-
nected by a circular arc.

Block for compensation start and
block for compensation cancel per-
form the connection of compensation
mode and compensation cancel mode.
Program should be made carefully for
these blocks.

b. Relationship between tool nose radius com-

pensation and tool position ofiset

Tool nose radius compensation apply to
the programmed contour which has been
offset by the tool position offset function.
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2.

8.20 TOOL NOSE RADIUS COMPENSATION

(C40 THROUGH Gi4a)

(%)

How to enter compensation mode

a. Compensation mode is set when both the tool
offset number by T code and G41 (or G42
through G44) are instructed. When this
mode 1s set, tool nose radius compensation 1s
started. More precisely, compensation mode
i1s entered when the AND condition between
T code and G code is established. Hence,
the order in which these codes are specified
does not affect the operation.

{a) (b) {c)
"§ TO10] ; .;g G4l ; 2 G4l TO101 ;
= G4l , s To101; £
51 5(— - 5
= " =
4 i £ e
[ G -]
a, | &, a.
3 : | :
0 i ol S

b. At the start of compensation, the tool center

15 offset onto the normal of the origin of the
block G4l to G44 which entered the compen-
sation mode first or of the block immediately
after T code. The offset i1s made to the
right of tool advancing direction when T+

15 specified and to the left when T- i1s spec-
ified.

Sample Program (A):

Movement at

{a) Start of Compen-

(1) Goo T-0101 sation {(for G00)
@ ©oo G4l x30. z5.
(3 Gol1 z-18. F0.25 ;

Compensation Mode

48

{(b)
D GO0 T+0202 ;
@ G0l G4l X20. z7. F600 ;
(3) G02 vu30. w-15. Ii5 F0.2 ;

Movement at Start

of Compensation

Compensation Mode {for GO1}

50 DIA

+z

¢. If the block of G41 (or G42 through G44)
satisfying the compensation mode condition
does not have the move command, the com-
pensation starts and the tool center is moved
on the normal.
Since G41 {or G42 through G44) involves
such a movement, 1t 15 necessary to specify
G00 or G01 1n th last or current block for
the G code of 0] group. Specification of a
G code other than G00, G01, and G11 will
result in alarm "026."

EXAMPLE (B): G4l (or G42 through G44)
has no move command.

(c)
D GO0 T+0303 ;
@ GO0l G41 F---

GOl X-++ Z--+ Fore ;

G4}

MOVEMENT AT
COMPENSATION
START BY 2
COMMARD



(6)

a.
(1)

(d)
G00 T-0404 ;

GO0l G44 F.--
003 Xoon Z"' Ioon F... ;

@EO

MOVEMENT AT
COMPENSATION
START BY

2 COMMAND

Note that the tool center is offset onto the
normal to the start point of the block imme-
diately after G4l (or G42 through G44) or

T code, for each of above examples (a)
through (b). If G4l {(or G42 through G44)
block or the block following T code has no
move command, one block ahead is read and
the compensation start operation 1s performed
on that block. With no move command speci-
fied, up to two blocks may be programmed
consecutively. However, if three or more
blocks have no move command, an error 1s
caused.

Movement 1n compensation mode

When the tool nose radius compensation mode
1s entered by G4l (or G42 through G44) com-
mand, the tool center keeps moving along
the path which has been offset by the tool
nose radius by the program command, until
the mode 1s cancelled by G40 or T2 000
command. The path is automatically caleu-
lated by the control. So, only the cut con-
tour may be specified in the part program.
However, the following should be considered
for the inter-block movements and special
contours:

Inter-block movement

For an inside corner (tangent-line angle
is less than 180°), the itersection point
is computed and is passed. (Intersection
point computing formula.)

PASSING INTERSECTION
POINT

(ii) For an outside corner (tangent-hne angle

1s more than 180°), the movement 1s con-
trolled by the following M-code commands:

M96 ... Tool radius compensation
circular path ON

M97 ::- Tool radius compensation
circular path OFF
(execution of intersection
calculation)

M96: Circular Path Mode

M37: Intersection Computing Mode

Movement of circular path 1s included in
the previous block.

Normally, M96 is used for this operation
However, when there 1s 2 possibihity of
an "overcut" in cutting special shapes
with the M96, M97 should be used.

Movement in G00 mode

The 1nstruction GO0 positions tools independ-
ently along each axis toward the final offset
position. Care should be taken on the cutter
path so that tool does not contact the work.

TOOL MOVEMENT

GO0 OR
Gol
PROGRAMMED
COMMAND
Fig. 2.32
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.8.20 TOOL NOSE RADIUS COMPENSATION
{C40 THROUGH Gi4) (CONT'D)

tup Movemont Lo cuspensation mode {(Cont'd)

¢ Programming constderation in compensation

mod
vl Bue taretul not to program o wedge-

S ped uiinig contour.

+ T

Yonaosnyg T T
;

MG, — J Ms5?

W= R '

o — - Hr_'.\'\\
et T b oWhLY I2OL NOSE OF
f\y ““““““ ittt Sl 1 & cumor ceT an

. ] THr W1 LE

T—

Mg7
PROGRAM IS MADE SO
THAT TOOL NOSE OF

2R CAN GET IN THE
WEDGE

o Pra_v o m the tool movement so that the

tool nose ot 2R diameter can be 1n the
TS
R PROGRAMMED CONTOUR
" (601 MODE)
—

PROCRAMMED CONTOUR

" (Sl1 “oDE)

Conn,and myvolving no movement n compen-
sdllon mode

The control normally reads two blocks ahead
during tool rudius compensation mode and
calculates the tool path. If either of these
blocks gives no coordinate instructions such
as G04 (dwell), the control reads « block
further ahead and makes calculations. When
coordinate instructions are missing 1n three
or more blocks, tool radius compensation be-
comes 1mpossible and accurate tool path can-
not be obtained. Therefore, 1n a2 program
where G41 1o G44 arc used ensurethat, after
them, two or more blocks without movement
command in the compensation plane will not
foliow .

GO0l G41 F---
G4 u--- Compensation is normally
M. . made by the two or less
! blocks without move commanc
M40

1f no movement instruction s programmed
in three consecutive blocks, tool center 1s
offset on the normal hne at the end point
of the block immediate before them

Use of dummy blocks

If 1t 15 impossible to specify a move command
In three or moreconscecutive blocks and the
offset on the normal line 15 not satisfactory,
a dummy block may be inserted.

The dummy block does not cause an actual
movement. This block 1s specifieid for the
purpose of providing the data necessary for
the tool nosc radius computation. For the
address of this dummy command, I and K
are used.

I: X-axis dummy command {incremental).
K. Z-axis dummy command (incremental).



EXAMPLE:

N1 GOl G4l X-+» Zo++ Feeo
NZ X-o0 Zeew

N5 Z.-+

e x— 3

N7 Mxx
NB GO04 U---
NS Maa

Dummy block

Three
blocks
or more

[N10 X--: Z...

N1l Z---

N10
NS
+X K
THREE BLOCKS OR

MORE INCLUDING
ZNO MOVE COMMAND

Namely, specify incremental commands I and
K, which are equivalent to N10 block com-
mand, in N6 for the dummy block.

Remarks: If the purpose of the dummy block
15 a aircular interpolation, generate the
linear dummy block that specifies the direc-
tion of the tangent line at the start point of
the circular command.

EXAMPLE.

N10 GOl Z--- F... ;

[N11 GOl I{-a)}) K{(-b) ;]|

Nl2 Mxx ;
N13 MOO ;
N1l4 Mas ;

Dummy block

(w15 Go2 Xx.-- z..- 1... K... ;]

N16... CENTER

"T T NIO

a
\\\5 3 —=&

U
L

pra

N11 DUMMY BLOCK
(LINEAR LINE)

I and K should be signed according to the
type of the circular arc,

{M96: CLRCULAR PATH MCDE)

By dummy block N11, the hnear command
block of N10 stops at point A for the follow-
ing circular movement.

f. Switching between T+ and T-1n compensation
mode

This compensation provides the switching
between T+ and T- without cancelling the
compensation by G40 or T 0D00 command.

EXAMPLE:

[NS GO0 T+0101 J— Designates right-
hand side compen-
sation facing the
proceeding direction

N6 G4l X--- Z..-
N7 GOl X.-+ Ze-+ Four

N8B X--+
[N9 T-0101 z-.. F600 ;|—Changes left-
hand side
N0 X... F--- 3 compensation
X (M96 MODE)
LEFT SIDE

COMPENSATION (T-)

RIGHT SIDE
COMPENSATION (T+)

—Q]}

g. Modification of tool offset volume in compen-
sation mode

1t is invalid to newly specify a tool offset
number by T code in compensation mode.
The originally specified tool offset number
remains valid until the compensation mode
is cancelled by G40 or TDD00 command.
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2.8.20 TOOL NOSE RADIUS COMPENSATION

{(GU0 THROUGH Gil)

(CONT'D)

(6} Muvemont an compensation mode (Cont'd)

(7

Compensation

52

Mode

Howuver, the tool nose radius value may be
changed by varying the offset memory con-
tents corresponding to the originally speci-
fied tool offset number, by means of MDI
operation. After this modification, the new
tool offset number 1s made valid beginning
with the block newly stored in the prefetch
buffer.

BLOCK NEWLY READ AFTER
CHANGE OF TOOL NOSE
RADIUS VALUE

How to cancel compensation mode

When G40 or TOO00 15 specified, compen-
sation mode 1s cancelled, terminating the
tool nose radius compensation operation.

Gao . =7 TOL00 , G40 ; T6100;
TO100 , G40 ,
. Lpon termination of compensation, the tool

) ©'®

center 15 offset onto the normal line to the
cnd point of the final block 1n compensation
mode, or the block immediately before

that for which G40 or TOO00 has been
specified. (Consequently, if a retracting
which results 1in acute-angle contour is
spcecified 1n G40 or TOO 00 block, no uncut
portion 1s produced.)

Then, the tool moves so that the virtual
tool nosc matches the end point of the move
command specified 1n G40 or TOO 00 block.

EXAMPLE A

(a)
(T+0101, G41)

5

E MOTION ON COMPLE-

5 TION OF COMPENSATION
2D Go2 (GOO0)

o= G0l U20. F0.25 ;

G00 G40 X110. Z40. ;

T0160 ,

-
[
~

SINCE TdE Tool sfosl-
TLIN Qbbnt ] 1w (AN
CHUTTD, THE TOSITIO

15 (170,400 FOR [HE
REFERENCE TOOL.
GOO

’-———-———-—-—'Q i
e
la @%T + Y
-t
+Zz
(b)

(T+0202, G41)

. MOTION ON COM-
PLETION OF COM-
PENSATION (GO00)

® G601 x .. z..o F.o..o
@ Go1 uv24. FO.3

(3 GO0l G40 X80. z40. F6. ;
@ coo T+0200 ;

If the block of G40 (Nose radius compen-
sation cancel) does not have the move com-
mand, the virtual tool nose moves to the
specified end point.



EXAMPLE B: Move command is not included
in G40 block for cancelling compensation.

(c)
(T-0303, G41)

@ GOl Xeo. Zoow Foor

(2 GO0l G40 F... ;

GO0 T-0300 ;

: MOVEMENT AT
COMPENSATION
START BY 2

(d)

(T+0404, G44)

@ G002 X.+. Zeew Koo Fuoer

@ 601 G40 F.-. ;

G00 T+0400

2 MOVEMENT AT
COMPENSATION

START BY 2
COMMAND

Note that, for each of above examples (a)
through (b), the tool center is temporarily
offset onto the normal hne to the end point
of the block immediately before G04 or

T 0000 command.

d. When tool nose radius compensation is can-
celled by the use of TLIO00 command, the
too) position offset cancel operation is per=
formed concurrently with the operation at
tool nose radius compensation termination.
The cancel operation provides the move-
ment in which the virtual tool nose matches
the last specified position for which tool
position offset has been cancelled. If co-
existence of these operations is not desired,
cancel either of them by the use of G40
command.

NOTES:

a. Programmed shapes that produce mnput
errors

(i) When programming an inside arc with tool
compensation, if

Programmed arc radius R I tool radius d
"m

(a) Inside compen- {b) 1Inside compen-—
sation error sation error

Outside compensation
15 correctly made
even when 1 < d

(ii) When no intersection point exists on the
locus of the offset tool center.

NO INTERSECTION

NO INTERSECTION

(b)
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2.8.20 TOOL NOSE RADIUS COMPENSATION
{C40 THROUGH CH44) [CONT'D)

(i1} When reversing command or an angle
closc to reversing command is program-
med 1n M97 (Qutside Corner Circular
Arc Path Off) mode.

{4} Reversing command

[

(b} Command close to reversing

L}

Case of linear

command
g < 11.7°

-

[

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

L. G codes usable 1n compensation mode

As a rule G codes other than shown below

should not beused 1n the compensation mode.

Usable G codes Remarks

G00, GO01, G04, G06, G11
C96, G997
- -+ Constant surface speed
control
G98. G99
- F'eed function designation
(G40, GYl1)
-+« Absolutce/incremental
designation

Go02, GO3
Gl2. G22, G23
- -+ Command including

Inhibited 1n
the block of

clrcular arc compensation
G70, G71, G72, GT73 cancel or
-+ Multiple repetitive cycle | gtart

Cl111, Gl12
--- Multiple cornering
{(Beveling, rounding)

¢« The subprogram (M98 or M%9) may be speci-
fried 1n compensation mode.

d. When the tool offset number 1s T code com-
mand of "00," TOO00 command has the follow
Ing two meanings:

(1} Tool position offset 1s cancelled.
(1) Tool nose radius compensation 1s cancelled,

The following program can be specified

NZ G41 ,

N3 GO0 T+0101 ;

. 2 TOOL RADIUS
COMPENSATION
MODE WITH TOOL
NO‘ "01”

N2l GO0 TO0100 ;

TOOL RADIUS
COMPENSATION

TOOL POSITION
OFFSET

CAM
CEL

N25 GO0 T-0202
TOOL RADIUS
COMPENSATION
MODE WITH
TOOL NO. "02¢

N40 GO0 TO0200 ;
N4l G40 ;

e. Inhibition of MDI mede

(1) Operation in the MDI mode cannot be per-
formed in the compensation mode. When
RESET button 1s depressed, GO0 (com-
pensation cancel) becomes effective and
the operation in the MDI mode becomes
possible.

(11} G40 through G44 cannot be written by the
operation 1in MDI mode,

f. Command or operation for cancelling

compensation

The following command or operation during
tool radius compensation, cancels the com-
pensation completely or temporarily.

The command or operation should not be
performed:



1. Three consecutive blocks
without move command

M00 or M0l command
‘
3. M-code set by param-
eter for stopping
advance reading

{6 Max) )
4. M0Z2, M30 commands )
5. Reset operation
6. Turning off power supp]y}

Commands causing error

Temporarily
cancelled

\ Completely

cancelled

The following commands must not be given,

for they cause errors.
1. GZB, G29, G30

. G50, G5l

G774, G75, G76
G90, G92, G94

. G31-G35

. G68, G69

G122, G123

Even in M9 mode (tool nose radius compen-
sation and circular arc path are on), if
circular arc dustances AX, AZ are smaller
than the fixed values, the tool does not
follow the corner circular arc path but moves
directly to point B. The fixed values are
those which are set by parameter #6230.

ol

ax/2

PROGRAMMED COMMAND

NEGNR
NEGNR

In case of AX/f2 &
s

A Z

TOOL
MOVEMENT

NEGNR: Constant value for
parameter setting

EXAMPLE A:
N1 G50 X140 220
NZ GO0 S1700 MO3 T+D202 |,
TOCL NOSE
N3 (GO0} G4l X0 25 COUPENSATION =
N4 GO1 Z0 FO 2 START BLOCK
K5 X20
N& Z-20
NT X30 w-15 S)i00 .
NB Cl2 w-20 13 ROLADING
N9 ©Gl11 x50 K-3 S700 , ~—BLVELING
TOOL NOwt
N10 GO0) X-70C COMPI NSA-
CIRCULAR TION
N1l G22 X9 2Z-90 R20 5360 , — ARC BY
RADIUS
N1Z GO#1 X116 s300 ,
N13 GD4 L0 —DWELELL
N14 (GOI) 2-110
N15 X120
TOCL NOSL
N16 GO X140 Z30 TO200 . —COUPLM=A!ION =
COMPLETF BLOCHK
N17T G40
TOOL
e e @ Xo.
,-" COMPENSATION CANCEL __ ____o-wm--=" > ‘5
e mme = ~ " TOOL POSITION -7
Nig. ---- N1p OFFSET MOTION.*" !
¢ ’
/ [ - PROGRAWED | [
o oia TR 7\ 1001 ceNTER CONTOIR 1 “ns
% DIA < | PATH COMPENSATION | !
' START Vo
b
b !
50 D1/ b ! E‘f
34 BEVELING’ t T
30 DlA [}
R3 ROUNDING 20_DIA .
z
N4|
20 20 ) 20 15 | 2 :
=" =-110 -9, pP=—-T0
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2.8.20 TOOL RADIUS COMPENSATION
(G40 THROUGH Ci4) (CONT'D)

(9

How to cances compensation mode (Cont'd)

T

Normal Insert

(a)

All Round Incert

Virtual
Tocl hose

{b} All Round Insert (G code to be used
15> decided by setting side of virtual tool nose.)

Fig. 2.33 Relations between G code and
>1,.0 of T Code jor Tool Nose Radius Compensation

2.8.21 PROGRAMMING OF ABSOLUTE ZERO
POINT (G50)

Absolute coordinate system should be set before
move command. After setting up the absolute
coordinate system, all motions can be commanded
on the absolute coordinate system.

(1) G50 X--- 2 .. ,

This command makes the present position of
tool tip the absolute coordinates (X, Z).

The values with a sign following the address-
¢s X and Z are the distances between tool

tip and the absolute zero point (0, 0) to be
scl. Therefore, 1t can be sad that "G50
commund specifies the absolute zero point."

56

PRESENT POSITION

=\ OF T00L Tip

tofs

POINT (0, 0)

(2)

oy

ABSCOLUTE ZERD i ‘
I I T 2
f

+X

Fig. 2.34

G50 U-.- w-.. ; (Incremental G50)
When the addresses U and W are specified
instead of X and Z, the new ahsolute coor-
dinate 15 set up by adding incremental
values U (X-axis) and W {Z-axis) to the
absolute coordinate previously set.

When the tools are very different in length,
the incremental G50 (addresses U, W) 1s
useful. The tools should be divided into two
groups. Then, the difference between the
length of the reference tool and that of the
second group of tools can be set at the
incremental G50 command and an absolute
coordinate system can be stored.

G50 Ul00.

w-100 ; Setting of

Position B

G50 COMMAND POSITION
OF REFERENCE TOOL

B (G50 X+=+ Z++- ,)

POSITION OF
THE SECOND
GROUP

I

+2Z

Fig. 2.35



(3

Assume that the tool No. 01} is the reference
tool, and perform the setting of the follow-
ing coordinate system for this tool:

G50 X80, 2Z62. ;

then, select the tool No. 02 which has the
tool position compensation value shown in
the figure below and peroform the compen-
sation operation, and the tool No. 02 moves
to point A.

N3 G50 X80. 262, ;
N4 GOC TO10} ;

{N10 GO0 TO202 ;|

TOOL NO. 02
+X

Zmf2em = 4
| jplamni

| G50 COMMAND
! POSITION AT , é-w.
| TOOL NO Of ‘
1
& L +2Z
Fig. 2.36

1f the coordinate system setting is performed
with the reference tool and tool position com-
pensation 1s apphed to the other tool as
shown above, the tool movement may be
programmed on a single coordinate system
for all tool noses.

NOTES:

1.

When T, § and M commands are programmed
in the block following that containing G50,
GO0 should be programmed 1n the block.
This designates the traverse rate for tool
offset motion.

G50 X-.v Z.e.
GO0 S$500 MO03 TOl01 ;

G50 is a nonmodal G code which is valid only
in the specified block. Generally, the other
G codes, and M, 5§, and T codes cannot be
specified in the same block. Note that

G50 S--- ;or G50 T--. ; command is a
separate feature and is not for coordinate
system setting.

G50 should be commanded after the tool off-

set and tool radius compensation are cancelled.

(i)

(i1)

When the power supply is turned on, the pre-
sent position of tool is set to the coordinate
{0, 0), Therefore, the absolute coordinate
system should be set up before operation.

The current position of the tool in G50 coor-
dinate system is shown in "POSITION
ABSOLUTE" of current position display.

The coordinate system which was set is not

affected by reset operation. The coordinate
system is reset by one of the following oper-
ations:

The reset operation by ORG key (see
4.3.4.2, POSITION ABSOLUTE) 15 per-
formed.

G50 X0 Z0 ; command i1s written in MDI
mode and is executed.

(iii) The power is turned on again.

7. When setting work coordinate system by G50,
Work Cocordinate System Shift :in 2.6,5 will be

2.8,

effective.

22 MAXIMUM SPINDLE-SPEED SETTING

(G50} t

This function is used for the control provided
with § 4-digit designation option.

(1)

G50 S.--

Four digits following the address S

specifies the upper limit of spindle speed

in rpm. If an S command exceeding the
limit is issued in subsequent blocks, the
spindle speed is governed at the upper hmit.

{2) 1In G96 (Constant Surface Speed Control)
mode, when spindle speed rises up too fast
as the current X-coordinate of the tool is
too small, the spindle speed 1s chipped
the limit.

EXAMPLE

G50 s2000
The maximum spindle speed is clipped at
2000 rpm.

NOTES:

1. Maximum spindle speed specified by G50 can
be displayed on the CRT display. Refer to
4.3.2.1 Display of Command Data.

2. The specified maximum spindle speed 1s not
cleared by reset operation.

3. In case of S 4-digit designation B, unit of

address 5 is not shown by rpm. Refer to
machine tool builder's manual. For $ 2-digit
designation, this function cannot be usecd.
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2.8.23 WORlS COORDINATE MULTI-SHIFT
(G50T, G51}°

This feature 1s used 1n combination with "6.2.3,
Wwork Mcasured Value Direct Input” option.
Hence 1t 1s necessary for the programmer to be
Lemwdiar with paragraph 6.2.3,

The purpose of this feature is to retain a
"work coordinate system” with a certain point on
the work used as absolute zero point by perform-

ing G50T coordinate system setting at the replace-
ment position of each tool. In other words, pro-
gramming may be performed with a single coor-
dinate system throughout the entire machining.
(1} Tool coordinate value memory (number)

a. It is necessary, before specifying G50T, to
write the coordinate data for each tool to

+2Z
Zin
TOOL S$I10UF AT 1ut
POSITION INDLILATHD
Atn BY CURREM POSITION
pISPLAY (0,V)
Xtn/2 (Sk+ NOTE 1)
O Zm
fanY +7
T~
WORKP1ECE
"WORK COORDINATE SYSTEM" SET BY

OPERATOR AT “WORK MEASURED VALUE
DIRECT 1NPUT" OPERATION.

Fig. 2.37

Work coordinate system setting (G50T)
G50 TOOAA

Specifies tool offset number
(00 to 50)

Specifies tool coordinate
memory number (51 to 80)

Using this command, set the coordinate
system for each of X-axis and Z-axis with
the following work coordinate system setting
value:

Work coordinate
system setting =
value

Unit current
position value | +
(Note 1)

Content of
programmed tool
offset memory

Content of
programmed tool +
coordinate memory

2
the tocl coordinate memory. For the writ- (2)
ing procedure, see "6.2.3, Work Measured a.
Value Direct Input.”
b The numbcr of available tool coordinate
memory units corresponds to the number
of tool offset memory combinations as shown
below
Number of tool Avallable tool
offset memory coordinate memory
combinations number
1 0to9 51 to 59 (9)
2 0 to 16 51 to 66 (16)
3 0 to 50 51 to 80 (30)
¢. For case of use, write the coordinate data
for tool No. 01 1n tool ceordinate memory
No. 51, ctec., as shown below:
Tool Coordinate Tool No.
Memory
51 —-—t—= (1 b,
52 -t (2
80 e 30

d. It is assumed that the tool coordinate mem-
ory contains the following coordinate data
Xin and Ztn for each tool Tn.
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Note 1: "Umit current position value" 1s
the one which 1s shown in "POSITION
(EXTERNAL] screen of the current posi-
tion display (POS) on CRT display.

Usually, specify "00" in the tool offset
number specification field AA.

EXAMPLE:
G50 T5100 ;

"00" specifies the work
coordinate system setting
with the contents of tool
offset memory being zero.

When the above program is specified with
the tool shide at a given position (for
example, -x, -z 1n the unit current posi-
tion display), the work coordinate system
defined by the operator is set correctly as
shown below:



T1 WHEN TOOL SLIDE 1S
AT A GIVEN POSITION
{-x, =z).

e e
v T ’
Zt ;I T
P\, J WHEN TOOL SLIDE 1§
. _J..a POSITION (0, O)
X
/
\ T — Xt l/2
) N

\ 7 +2
(=x/2 +Xt1/2 | COORDINATE

(3)

\ SYSTEM 1S
\ (—z) +2us SET WITH

THESE VALUES.

WORK COORDINATE SYSTEM

Fig. 2.38

G50 TO000O ,

By this command, the coordinate system is
set with the umat current position value.
This means that the canceling of the work
coordinate system setting 1s performed with
the content of tool coordinate memory = "0"
and the content of tool offset memory = "0"
by the specification of T0000.

Hoq

Return to current position onigin (G51)

By G51 , command, tool is returned to the
point at rapid traverse rate where the unit
current position value 1s {0, 0), on both
X-axas and Z-axis.

With a part program that uses work
coordinate system setting, the machining
start point 1s the current position value
(0, 0) in principle. Hence, the use of G51
command facilitates the return to the start
point {0, 0) after completion of machining.

G51 command should always be specified on
a single block basis.

NOTES:
1.

G50 T and G51 are nonmodal G codes which
are vald only for the specified blocks.

When this function is used, set parameter
#6005Ds5to 0 (G50 preset of POS-EXTERNAL
display is off).

G51 ; command is equivalent to the following
two block commands.

G50 TO0000 ; -
GO0 X0 20

Consequently, after the execution of this
command, the tool offset number is cancelled
together with the work coordinate system,
setting the tool offset number to "00."

When the G50 T work coordinate system set-
ting is performed, "2.6.5, Work Coordinate
System Shift" is made valid.

The current position of the too] in the set
work coordinate system is shown in the cur-
rent position value "POSITION ABSOLUTE."
It is not shown in POSITION EXTERNAL.

The work coordinate system set by G50 T
cannot be cancelled by a reset operation.

EXAMPLE A:
(The start point is current position display

N1 G50 T5100 ;

Work coordinate system
setting for tool No, 0l.

N2 G00 T0101 M03 S100 ;
. Selection of tool No. (1
{Note 1).

(Machining by tool No. 01)

__ Positioning to a given
peint.

Work coordinate sys-
tem setting for tool
Neo. 02.

Selection of tool

No. 02 (Note 1}.

N20 GOO X+-0 20
N21 G50 T5200 ;

N22 GO0 T0202 ;

{Machinig by tool No. 02}

N40 G51 ;

Return to current position
display (0, 0).

Note 1: The tool position offset in T0101
and T0202 commands may be used for the
compensation for tool wear. When specified
during machining, the tool position offset
may also be used for the compensation for
taper machining.

“ CURRENT I'0311 Lk
N DISPLAY (0, U)

—_—— - =

L)
\umx COORDLNATE SYSTLM
MACHINING 8Y TON NG M, N2
LA BL O PROTRAMML O 1h S
CODORDIMATE 5YSI[E™
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2.8.23 WORl.?‘ COORDINATE MULTI-SHIFT N1l G50 T5100
(G507, ©51) N2 GO0 T0101 MO3 S1000
NOTES.

EXAMPLE B. {(Machined by TO01}

1f the machming which was started by the
following program i1sinterrupted and the

program 1s restarted without returning the

tool to the machining start point, the tool N25 TO000 ,

correctly moves to the hirst approach posi- N26 GO0 X-50. 2-35. ;

tion. -++ Tool replacement position
of T0Z2 1s current position

N1 G50 T5100 ; display (-50, -35).

N2 Golol — N27 G50 T5200 ;|

N3 G9 S150 MO03 ;

A N4 GO0 X20. Z2.5 . N28 GO0 TO02020 M03 s800 ;

{Machining by T02)

PROGRAM STARTED AT THE
POSITION OF CURRERT

POSITION DISPLAY (~20 ,-27.5)
AFTER MACHINING INTERRUPTION

N48 G51 ;
x [
Tol -e- The coordinate system setting values
by this command are as follows:
MACHINING START POSITION
= CURRENT POSITION DISPLAY

(0, 0)

{(-50.) + 110, = 60.

Z =(-35.) + 40, =5,
A APPROACE POSITION (20 , 2 §)
+z m>’
TOOL COORDINATE MEMORY 4 MACHINING START
51k = 80 /; SITION =
WK 212 = 40 f CURRENT POSITION
{ OORDTNATE ! O DISPLAY (0, 0)
+YSTEM ',:.---
40.

This 15 because N1 G50 T5100 ; command -‘j JJ'I'Dﬁ

at point B performs coordinate system set- +% 110 DIA ..-‘j‘ -50./2

ting with the following values to retain the

work coordinate system, thus keeping I /' 100 DA

appreoach position A unchanged: Z=5. T; G —%.

- 2
X =(-20.) + (80.) = &0, T0
2 =(-27.5) + (40.) = 2.5
EXAMPLE C.
Xm=t60, DIA

This example shows a program for which the

replacement position of each tool 1s different T4 +2Z

from each other, and the values for work

coordinate system setting. WORK COORDINATE SYSTEM

Tool Coordinate Memory

No. X Z
5i 100. 47.5
52 1i0. 40,
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2.8.24 USER MACRD (G65 AND G66)

Special programs written by the machine builder
or user by the use of a group of instructions are
registered 1n 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 Macre Body

’-_‘-.________—‘
g -0 9001 ;
' Vargable
G(Cfr E:i?grit Operation Command
g Control Command

Designation) ,
/—“\-—-__\-— M99

Main Program Subprogram

T

)

M98 Pl234 ;

)

L T~

However, unlike a subprogram, a user macro
allows.

— 1234 ;

N

— M39

(1) Use of variables.

(2) Computation between variables or between
constants.

{3) Use of control commands such as a condition-
al branch.

These features enable the user macro body
to provide a generalized program that requires
complicated computations and decisions.

The "argument designation” 1n calling a user
macro body from the main program makes 1t
possible to assign the real numbers to the vari-
ables 1n the body. This enables this user macro
to run as a series of specific programs that pro-
vide too] movements.

In this manual, the user macro body 1s sometimes
referred to as "macre program'” or, sumply,
"macro."

2.8.24.1 uUser Macro Call commands

A user macro bedy may be called in the following
five manners:

No, Type of Call Code Remarks
Simple call G65
Z | Modal call G6b G67. For cancel.
3 | Call by arbatrary |Gxx
G code
4 | Call by M code Mxx
5 | Callby T code Txxxx|4 digits max.

{1} Simple Call (G65)

G65 P..+ L--+ (argument designation’ ;

The macro program, whose program number was
specified by P, is called and 1s executed L times.
The default value of L is 1. When the designation
of an argument to the user macro 15 desired,
specify it in (argument designation). "Argument
designation” is the assignment of real numbers to
the "local variables" used in the user macro. For
details, see 3 3 ARGUMENT DESIGNATION,

(2) Modal Call (Gb6 and G67)
G66 P... L--: (argument designation) ,

This command calls the macro subroutine specified
by program number P. Each time a move com-

mand is executed, the specified macro is run L
times.

Go67 ;

This command cancels the modal call mode.
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2.8.24.1 User Macro Call Commands (Cont'd)

(3) Macro Call by Arbitary G Code
Gx=x {argument designation) ;

This provides the command with 1s equivalent to
Gb5 P... (argument designation) ;. For Gxx,
ten G codes of GO through G199 excluding those
designated by NC maker can be set by parameter.
The macro program numbers which correspond to
these G codes are as follows:

#6120 --- Sets G code which calls the macro of
program number 0%010. -

#0l21 - - Sets G code which calls the macro of
program number 09011

\

#1209 - Scts G code which calls the macro of
progrars number 09019.

NOTE: Macro call by arbitrary G code permits
only single nesting. Namely, the macro which
wuas called for by using arbitrary G code, M code,
or T code does not permit another macro call by
Jarbitrary codc.

(s} Macro Call by M Code

G- - X 2 Mxx

This command may call macros. In this case, the
macro 15 execuled after the move command 1s
completed in that block. MF and M codes are not
transmitted. For Mxx, four M codes may be des-
1ignated by parameter excluding M00, M01, M02,
M30, M90 through M99.

=130 Scis M code which calls the macro of
program number O%001.

513] Sets % code which calls the macro of
program number 09002.

#1132 - . Sets M code which calls the macro of
program number 09003

45133 Sets M code which calls the macro of
vrogram number 09004,

NOTE THAT THE MACRO CALL BY M CODE
DOES NOT PERMIT ARGUMENT DESIGNATION.

When a macro M code is programmed in a
macro subroutine that has been called by an ar-
bitrary G codec or by a macro M or T code, 1t will
be processed like a normal M code.

(5) Macro Call by T Code

All the T code commands provide a macro call cor
mand

G - X-++ Z-+v Taxax
With this command, the macro of program num-

ber 09000 1s executed after the move command
in the same block 1s completed.

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 1s handled as a2 T cod
1 .-+ T code designation 1s handled as a macro

call command to call the macro of progran
number 09000

When a T code 1s 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 ARGU-
MENT DESIGNATION OTHER THAN THIS IS NOT
PERMITTED. When a T code i1s programmed 1n a
macro subroutine that has been called by an ar-
bitrary G code or by a macro M or T code, 1t wil
be processed like a normal T code.

{6) Multiple Call

a. Gb65 Sumple Call And G66 Modal Call

As a subprogram 1s called from another subpro-
gram, a user macro may be called from anocther
user macro. Quadruple nesting 1s permitted for
simple call and modal call combined. Multiple
call 1s disabled for the macro call by arbitrary
G code, or M code or T code.

b. Multiple Call by Gé6 Modal Cali

In modal call, each time a move command is ex-
ecuted, the designated macro is run. This 1s
also vahd for the move command in the macro
called by multiple call. The macros are sequen-
tially executed from the one designated latest.



Sample Program

Geb P9400 ;

G00 X10. ; -
G66 P9500

—®
coo z20. , ——®)
—®

Main Program
G67 ;

G677 ;

Goo 230, ; —
09400 .

GO0 X40. ; —
G0 Z50. | —
M99,
09500 ;

—(®)
(D)
GO0 X60. ,-—ﬁ

Goo 270 ., —

M99 -
e

Macro

Macro

The above sample program 15 executed in the
following order:

®-®-0--+®-0-60-0-0-0

2.8.24.2 Argument Designation

Argument 1s the real value to be assigned to a
variable used in the user macro body. Argument
designation, therefore, i1s the act of assigning

real values to variables. Argument designation is
of type I and type 1I, which can be selected as re-
quired.

(1) Argument Designation 1

Argument may be designated in any address ex-
tept for G, L, N, O, and P. The relationships
between the argument designation addresses and
the variables are as shown below.

Address of
Argument Designation 1

Variable 1n
User Macro Body

#1
L1
3
#1
"
*9
#11
#4
5
#6
#13
7
#18
#19
#20
121
#22
#23
#24
#25
26

N AESCHOADODIRS-TITMEHOR >

For the address in which no argument need be
designated, the command may be omitted.

Sample Program
#1  #2  #24 #26

+ 4 4 t

G65 P9100 L3 A30 B60 X34.8 z50.2
[
Argument Designation
Part

(2) Argument Designation I

A, B, and C arguments and 10 sets of I, J, and
K arguments may be designated. I, J, and K
must be designated in this order. The relation-
ships between the argument designation address-
es and the variables are as shown below.

Address of Variables 1n
Argument Designation I User Macro Body

A #1

B LF

C #3

I #4

J1 #5

X1 #6

Iz ¥7

J2 #8

Kz L&}

I3 #10
I3 #11
K3 #12
14 #13
Jg #14
K4 #15
15 #16
J5 #17
Ks #i8
Is #19
Je ¥20
Ko #21
17 #22
J7 #23
K7 #24
Y| #25
Jg 26
Kg #27
Ig #28
J9 #2¢9
Kg #30
Ij0 #31
J10 #32
K10 #33

The suffixes 1 through 10 to I, J, and X are de-
termined by the order of the designated 1, J,
and K combinations.

For the address in which no argument need
be designated, the command may be omitted.
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2.8.24,2 Argument Designation (Cont'd)

Sarmple Program

G665 P9005 A B c -1.. J.. K. 1I:.-K. )

Argument Designation Part

(3) Position of Decimal Point in Argument

An argument may generally be designated with a
sign and decimal point. For the designation with-
out decimal point, the position of decimal point 1s
as shown on the next page.

Address 1n Metric Inch
Argument Designation Input Input
A, B 3 3
D, H 0 0
E 4 6
F {In G99 mode) 2 4
1" {In C98 mode) 0 2
1,J, K, C 3(2) 4 (3)

1, 5. T 0 0
Q C 0
K 3(2) 4 (3}
L, v, » 3(2) 4 (3)
Y 2 3 (2} 4(3)

P he value shows the positien of decimal point
as counted from the least significant digit. The
value in pirentheses indicates the number of
dicits tnat foliows decimal poaint at the time of
pwameter #6006-D5 = 1.

{4) Considerations 1n Argument Designation

i. Argument designation types I and I may be
uscd concurrently If the same variable has been
designated twice, the last one 1s vahdated.

b. For both types I and I, addresses I, J, and
K =hould be designated in this order. The other
addresses may be designated in any order.

¢. In the argument designation part, negative
«rpn and decimal point may be used regardless
of the address

d. In 65 and GGb blocks, G65 and G66 should
always be specified before each argument desig-
nation  TI'his holds true with the macro call by
G ocaude

b4

2.8.24.3 Overview Of User Macro Body

A user macro body 1s programmed using the com-
binatien of the follewing commands.

(1) Varnables

a. Local variable {#1 through #33)
b Common varable (#100 through #549)
¢ System variable (#1000 through #5104)

(2) Operation Commands

a. Arithmetical operations (+, -, *, /, ***}

b. Functional operations (SIN, COS, ROUND,::.)

(3) Contrel Commands

a Branch command (IF ¢ qualhfication)
GO TO n)

b. Repeat command (WHILE ¢( qualification
DO m)

Using these commands, a program which re-
guires complicated operations and conditional
judgements may be written in the general format.
Hence, the feature of user macro 1s to enable the
programming of the wide range of NC functions
from a simple machining cycle which 1s rather a
subprogram to a special, complicated canned cycle
and the stoning of these cycles 1n the machine.
Described below are details of the commands
mentioned above.

2.8,24.4 variables

Instead of directly assigning a value to an add-
ress 1n a user macro body, the address may be
designated by a vamable. When this variable 1s
called during execution, the corresponding value
15 fetched from the variable area to provide the
address value.

There are three types of variables: local
variable, common variable, and system variable.
Each 1s 1dentified 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 Gé6.

(1} Local Variables (#1 through #33)

A local variable is the one that is used for each
macro locally, That 1s, when the local variable
is used, the variablearea(#1 through #33) 1s
independently allocated for each macro call,
Certain values are stored by argument designa-
tion, and the results of operations in macro are
retained



Main Program
————_-_-_-'_'_-—__._____.——

Argument
Designation

Single-level Macro

V —__—-—-—_-_-—‘—-—“————-———-
. . 09201 ; 09205 ;
_ #1, #2, #3 Py
G65 P9201 . ‘ #2
A-..B... C ; G65 P9205 3
/——\_

ead/write
Enabled

Double~level Macro

Read /write
Enabled

Local variable area
for single-level macro

Hence, the variables #1, #2, #3, :++ of the
same macro assume different values each time 1t
15 called. Each local variable is reset for each
macre call and is registered by argument desig-
nation. The variable not designated becomes
"blank." Each local variable 15 set to "blank"
at the time of power-on and reset operations.

(2) Common Variables (#100 through #149, #500
throuth #549)

A common variable may be shared by all macros
and through all macros of all nesting levels. That
15, the common variable enables a macro to refer
to the results obtained by another macro.

Common Variable Area

#100 1 #500
Do
#149 | #549
OK OK oK oK

Single-nest Double-nest Tripple-nest Quadruple-
nest Macro

Macro Macro Macro

Common variables are divided into the following
two types depending on clear conditions:

Local variable area
for duplicate-level macro

a. #100 through #149: These common variables
are cleared at the time of power-on and reset
operations and are set to "blank." In some con-
trols, they are not cleared by reset operation if
parameter #008D1 is set at 1.

b. #500 through #54%: These common variables
are not cleared at the time of powe-on and reset
operations.

The common variables are available to the
user without restrictions. They cannot be
designated by arguments. Indirectly, however,
they can be designated as follows.

G65P9008B A-.. ; 09008 ;

J

Argument Designation of #1

#100 = 41

(3) System Variables

A system variable is the one whose use 15 unique

to the system. There are following types of sys-
tem variables:

a. Interface input signals ... #1000 through
#1015, #10327
b. Interface output signals ,

.. #1100 throupgh
#1115, #1132%
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2.8.24,4 variables {Cont'd}

c. Tool olfset amount, tool coordinate data.

and tool wear amount ... #2001 through #2050,
#2051 through #2080, #2081 through #2099, #2101}
through #2150, #2151 through #2180, #2181
thtough #2199, #2201 through #2250

d. Alarm message display ... #3000
e. Clock ... #3001, #3002

1. Single-block stop and auxihiary-function
completion wait control ... #3003

g. Feed-hold feedrate-override, and exact-stop
control ... #3004

h. RS§232C data output ..,
feature).

#3100 (print out

1. Modal informaton ... #4001 through #4120

1. Positional information

#102

... #5001 through

Note: The interface input and output signals of
a. and b. may not be installed. Follow the
specifications of the machine tool builder.

The following paragraphs describe the de-
tails of the variables mentioned above,

a. Intervace Input Signals (#1000 Through #1015,
#1032)*

1. When one of the system variables, #1000
through #1015, 1s specified to the right-hand
side of an operational expression, the on/off
‘tate of cach of user-macro-dedicated 16-point
input signals 1s read. The relationships between
the input signals and the system variables are as
shown below.

#1007{#1006(#1005/#1004|#1003|#1002{#1001]#1000
Ui7? | vie| UIS| UI4| UI3| vUI2 { Ul1 | UIO
27 28 28 24 23 | 22 2b | 2%
#1015/#1014H1013[#1042[#1011]#1010])#1009[#1008

UL15) uli4f 013|012} UT11} UT10 | UI19| UL18
2‘5 21'0 213 212 211 210 29 28

Variable
:.lfz;\]?.xe Input Signal
1 Contact Closed
0 Contact Open
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YASNAC

2 [ u10 o o—

A UIl —5 o

22 3 vl2 o o

28 [} UI3 o o
AN U4 S O————e
25 [3 u1s o o=

¢ ——+— uilp —0 o—mm—
2?7 [t ur7 5 o=

¢ [J——+ vig —<5 o—t
2 [—+ urs - o

230 [F—1— u110 - o

2t [F—— uin SHC

2! [t vi12——¢ o———14
21* [J—4— u113 I

22y [re—et— U114 -0 ©

215 [F—— uIls < o°

Each read variable1s 1, 0 or 0.0 when the asso-
ciated contact is "closed" or "open” respectively,
regardless of the unit system of the machine.

1i. When system variable #1032 is designated,
the input signals (UI0 through UI15} that consist
of 16 points (16 bits) are collectively read as a
decimal positive value.

15 .
$1032 = I #[1000 +i]x 2
i =0

Sample Program

IF [ #1015 EQ O ] GO TO 100;

Bat 215 (UIl5) 1s read and, if it 1s "0," a branch
1s made to sequence number N100.

#130 = #1032 AND 255

Bits 20 through 27 (UI0 through UI7) are collec-
tively read to be stored in common variable #130
as a decimal positive value.

Note: System varnables #1000 through #1032 can-
not be placed to the left-hand side of operational
expressions.



b. Interface Output Signals (#1100 Through
#1115, #1132)~

i. When one of system variables #1100 through
#1115 is specified to the left-hand side of an
sperational expression, an on or off signal can be
sent to each of the user-macro-dedicated lé-point
sutput signals. The relationships between the
>utput signals and the system variables are as
shown below:

F11070#1106|#1105(#11041#1103{#1102}#1101/#1100
Uo7 | uoé Uuos | V04 | V03 [V0Z2 | VO uoo
27| 28 | 2% | 2% | 2* j22 | 2t | 2°

groastrviaifi113ff1112)41 111 |[#1110(#1109 #1108
Uis | V14 v13 t v12 | Ut U0 V0% | U8B
215 211- 213 212 211 210 29 23

Variable Value

Output Signal

1 Contact Closed
0 Contact Open
YASNAC

2° o C Uoo

21! o o uCl

22 $—0 O——mmpe— Q2

2? o o uo3

24 —0 O—mme—— 1JO4

25 G o uos

26 o o Uob

27 o o uo?

2* © o uo8

2° o o vo9

21e "o U010

FAR) o O voll

21t g0 o vol2

213 g O uo13

2t © O U014

238 o O uols

When 1.0 or 0.0

throueh #1115,
cutput an the

arc substituted in any of #1100

dosed

woopen’state.

the assoctated output contact s

11. When system variable #1132 1s specified, the
output signals (UOO through UO15) that consist

of 16 points (16 bits) are collectively output.

At this time, the decimal positive value substituted
1n #1132 15 output 1n the form of binary 106-bit
value,

15
#9132 = % #[1100+1]+z:
1 =0

iii., With system variables #1100 through #1132,
the value sent last 1s retained. Hence, when one
of them is written to the right-hand sidc of an
operational expression, its valueas read.

jv. Considerations

When any values other than 1.0 or 0.0 are sub-
stituted into one of the system variables, #1.00
through #1115, the values are handled as follows:

"Blank"” 15 assumed to be "0."
Values other than "blank” and 0 are assumed to

be "1."

Sample Program

#1107 = #10 ; (#10=1.5)

The output signal of bt 27 (UOT) 15 outputied m
the contact (closed) state.

41132 = (#1132 AND 240) OR (#8 AND 13}

The output signal of bits 2% through 27 (V04
through UO7) are outputted without change and
the contents of local variable #8 are outputted to
the output signals of bits 20 throuch 23 (uoo
through U03).

(Decimal 240 = 11110000 Binary 15 = 00001111)

c. Tool Offset Amount And Tool Coordinatce
Data, Tool Wear Amount

#2001 - #2050, #2051 - #2080, #2081 - #2099,
#2101 - #2150, #2151 - #2180, #2181 - #2199,
#2201 - #2250

i. When one of the system variable #2001
through #2250 is specified to the right-hand sidc
of an operaticnal expression, the tool ol.sct
amount, tool coordinate data, and tool wear
amount can be read.

ii. The relationships between the tool offsct

numbers and the system variables are as shown
below:
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2,8.24.4% variables {Cont'd)

System Tool Offset
Variable Memory No.
h #2001 01
x to to
[}
e #2050 50
E #2101 01
1 to to
N #2150 50
§ #2201 01
z 3 to to
3
ES é" #2250 50
Tool
intem Cocordinate
arable Memory No
Z #2051 5]
? to to
P #2080 80
b #2151 51
g to to
o~ #2180 BO
Variable Memory No.
a #2081 81
§ to to
v #2099 99
@ #2181 81
3'-:‘ to to
N #2199 99

u1. When one of the above system variables is
speeified to the left-hand side of an operational
cxpression, 1ts value can be changed.

Sample Programs

#116 = #2016 ;

The contents of tool offset number 16 for X-axis
are substituted for common variable #1116,

#2081 = #24 ;

The too! wear amount (memory No. 81) of X-axis
15 erased and the contents of local variable #24
are set.
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d. Alarm Message Display (#3000)

When a condition to be alarmed vecurs 1 4 user
macro program, system variable #3000 may be
specified to put the machine in the alarm state,

1. #3000 = n (<alarm message>);

Using this command, specify the alarm message
{less than 32 characters) preceded by a 3-digit
alarm number n and enclosed with control-in and
control-out symbols. The alarm number should
be three digits and not be one used by the ma-
chine.

u. When this #3000 command is executed, "ALM"
or "A/B" is displayed on the bottom of CRT
screen regardless of the mode and function.

lts message can be seen by the following opera-
tion:

Press ALM function key.

The alarm number and message and displayed on
the bottom of CRT screen.

~

qLARM 09100 NOO54

USERS MESSAGE

550: MACRO ERROR. DATA QVERFLOW E

8 "ALM" _J

Message display area and
sample display

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 (MACRO ERROR: DATA OVER-
FLOW)



, Clock (#3001, #3002)

When system variable #3001 or #3002 for clock
s specified, the clock can be read.

System At Count

Jariable Type | Umt| pyywer-On Condition

#3001 Clock 1|1 ms | Reset to "0" jAlways

#3002 kClock 2|1 s | Same as When STL
power-off signal is on
time

i. To preset the clock, substitute the value with
his system variable put at the left-hand side of
he expression.

Sample Program

#3001 = 0 , ... The clock 1s preset to value "0."
1. Restrictions

The accuracy of clock 11s 8 ms. When
4294968000 msec has been reached, and overflow
scerus, setting the clock to "goH

The accuracy of clock 21s 8 ms. When
429496800 sec has been reached, an overflow
occurs, setting the clock to "0."

Sample Program
——— Argument designation
of variable #20

Main Program

. Macro to wait for
5 seconds

G65 P9351 T5 ,

Macro Program

09351 ;

#3002 = 0 ;

WHILE [#3002 GE #1 ] DO1 ,
END 1,

M99 ,

f. Single Block Stop And Auxiliary Function
Completion Wait Control (#3003)

when the value histed in the following table is
substituted in system variable #3003, the single
block switch can be disabled or the next block
may be entered without waiting for the checking
of the finish signal (FIN) of the auxiliary func-
tion (MST).

When the finish signal is not waited for, the
distributionend signal (DEN) is not transmitted.
In this case, the FIN is waited for in the block
with the check skip cleared. Hencc, when the
FIN is not waited for, be careful not to specify
the next auxiliary function.

#3003 151_“5;“ e FIN Signal
0 Vahd waited
1 Invahd Waited
2 vahd Not wated
3 Invalhd Not wan::d—_--

g. Feed-Hold, Feedrate-Override, And Posi-
tioning Completion Control (#3004)

when the value histed in the following table 1s
substituted in system vaniable #3004, feed hold,
feedrate override, and positioning completion
can be made vald or invald.

#3004 | Fecd Hold | Gvarrede | Completion
0 valid Vahd Vald
1 Invald vahd vabd
2 Valid Invahd Vahd
3 Invalhd Invahd Vahd
4 Vahd Valhd Invahd
5 Invahd vald | Invahd
) vahd Invahd invalid
7 Invalid Invahd Invalid

Sample Program

Special Threadcutting Cycle (Incremcental
Command)

+X

4 T"‘G’UG’""‘"‘,’
t
|
'Ll'\ THREAD- )l.'L u-/2
2, S_COITING /' x
—k —k -]
( G +Z
w-—

Macro Call

G65 P9093 U~ - W---+ K--- F°

L— #9.

Lead

- #6: without sign,
radius valuc

- #23: Negative value

L'#21: Negative value, diameter
value

69



2.8.24.4 variables {Cont'd)

Macro Program

09093 ,

M93 ; Buffering 4 blocks

#10 = ROUND [#6]*2 ;

11 = ROUND [#21] +#10 ;

#12 = ROUND [#237] +#10 ;

#3003 = 1 ; Single block switch

invalidated

G00 U#11 ;

#3001 = 7 ; - Feed hold inva-
lidated

G222 U-#10 w-#6 F#9 , Feedrate over~

G32 Wiz, ride invalhdated
Positioning com-

G32 U#10 w-#6 ; pleted

#3004 = 0 ;

GO0 U-#11 ,

GO0 w-#23 ;

#3003 =0 ;

M92 ,

M99 ;

h. RS232C Data Output (#3100)

When system variable #3100 is specified, messages
and NC internal data can be outputted to external
equipment via R5232C data input/output inter-
face. 1f the cxternal eguipment is a printer,

the above information 1s printed.

1. Qutput of Mcassages

#3100 = (Message))

When this command 1s specified, the message
enclosed by contreol-in and control-out 1s cutputted,
vie R523.C interface.

Each output message 15 followed by CR/LF
{Carriage Return/Line Feed). Hence, when
#3100 = () 15 specified, only CR/LF 1s outputted,
which 15 useful in tabulating the punched data.

n. Output of Data

#3100 = (variable

When this command 1s specified, the value of the
local variable, common variable, or system varia-
bie at the right-hand side is outputted via

R&232C interface as signed decimal 8-digit data.
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m. The above output 1s performed when system
variable #3100 1s executed in the macro program.
It 1s required, therefore, to previously attach
the external equipment such as a printer via
RS5232C 1nterface and preset the parameters that
use the interface.

Sample Program

#3100 = () ; ... Carriage return/line feed
#3100 = (TOOL OFFSET 01);
#3100 = (- Xuu-.- Zuw-- R);

#3100 = #2001 ; -.. =10.000 mm
#3100 = #2101 , --- =-10.000 mm
#3100 = #2201 ; --. = 0.800 mm
#3100 = () ;

Printout Data

TOOL OFFSET 01
X Z R
uu 10, 000wu - 10.000wu  0.800

Two spaces precede the signed
decimal eight-digit data.

1. Modal Information (#4001 Through #4120)

1. When one of system variables #4001 through
#4120 1s specified, the modal commands that are
specified up to the unmediately preceding block
can be known. These modal commands are some-
times called the current values of modal informa-
tion commands.

System Variable Modal Information
#4001 G code (group 01)
) )

#4021 G code (group 21)
#4108 E code

#4109 F code

#4113 M code

#4114 Sequence number
#4115 Program number
#4119 S code

#4120 T code




ii #4001 through #4120 cannot be placed to the System Read During
left-hand side of the operation expression. Vanable |Positional Information Move
Sample Program #5061 X-axis skip signal (Note)
position {(ABSKP) Enabled
Main Program #5062 Z-axis skip signal
position {ABSKP)
G65 P9602 <Argument Designation) ; #5081 X-axis tool offset Enabled
amount
#5082 Z-axis tool oifset
Macro Program amount
09602 ; #5101 X-axis servo position {Notce)
’ deflection amount Enabled
#1 = #4001 : G codes {G00 through #5102 Z-ax1s servo position
. G03) of 0] group are deflection amount
GO0 X Yeoo .
retained.
GOl z... F--- Note: Reading of #502), #5022, #5041, #5042,
G03 X+ Z...R..., #5101, and #5102, when commanded during move-
ment, will be performed after completion of the
Go0 2 ; movement.
G4l G codes of 01 group
M99 are restored.
b ' Mnemonic{ ABSIO ABSMT [ ABSOT | ABSKP
Meaning | End po- |Command|{Command |Position
sition of |current xcurrent |at which
J. Positional Information (#5001 Through #5102) block 1m-position fposition |skip sig-
mediatelyi{same as [(same as |nal did
When system variables #5001 through #5102 are before. |POS. POS.UNI-|not go on
spectfied, various positional information can be MACHINEVERSAL [in G31
obtained. display).[display). | block,
The unit of the information 1s millimeters or inch- Coordi~ | Work Machine Work co- {Work co-
€s nate coordi~- |coordi- rdinate |ordinate
system nate nate lsystem system
. system |system
Unit
Tool Not Included |Included
Metric input 0.001 milimeter position |included
oftset
Inch input 0.0001 inch Tool Not bneluded | 1ncluded
radius included
In the user macro body, the "input unut x 10” ;:gs:n-
feature 1s invalid. Amount
Notes:
Vsa!:t:ln Positional Information Rea;: During
able ove 1. When the skip signal i1s not turned on in G31
5001 X-axs block end Enabled zlgfl;ﬁo?f skip signal position 1s at the end of
pesition (ABSID) .
#5002 Z-axis block end 2. The Minput umit x 10" feature 1s valid up to
position (ABS1O) the macro call block (the argument designation
part by G65 or Gbb) but 1s invakd in the uscr
#5021 X-axas current (Note) macro body.
position {ABSMT) Enabled
#5027 Z-axis current 3. System vanables #5001 throu‘gh #5102 may not
position (ABSMT) be placed to the jeft-hand side o: operationul
expression.
#5041 | X-axis current {Note)
position (ABSOT) Enabled
#5042 Z-axis current
position (ABSOT)




2.8.24.4 variables {Cont'd)

Sample Program

The tool 1s positioned to the specified location
{X. Y, Z) on machine coordinate system, per-
furms the specified M feature, and returns to

the start point.

Main Program

List of Variables

GéSP9603XJ.é...M...;

#24

Macro Program

[

€503,
#1 = #5001 ,
#2 = #5002 ,

Gl ,

GO0 X [ #24-45021] ;
GO0 z [ #26-#5022] ;
\ME13

GO0 782,

U0 X 41,

h'\‘]l) .

72

Variable e
No Meaning
#1 to #33} Local variables
#100 to | Common vaniables {reset to"blank"at
#149 power-off},
#500 to | Common varables (retaned at power-
#549 off).
#1000 to | Interface input signals (each signal
#1015 for each bit}.
15
#1032 Interface 1nput signal (I # [1000 + 1]
1= * 2t),
#1100 to | Interface output signals (each signal
#1115 for each bit}.
15
#1132 Interface output signal (I #[1100 + 1]
120 * 1)
#2001 to
#2050
#2101 to | Tool offset amount
#2150 (X-ax1s, Z-ax1s, nose radius)
#2201 to
#2250
#2051 to
#2080 Tool coordinate data
#2151 to | (X-axus, Z-axis)
#2180
#2081 to
#2099 Tool wear amount
#218] to | (X-axas, Z-axis)
#2199
#3000 Alarm message display.
#3001 Clock 1 (in units of 1 ms)
#3002 Clock 2 {1n units of 1 s).
#3003 Single block stop, awabary function
complete wait control.
#3004 Feed-hold, feedrate-override, and ex-
act-stop control
#3100 RS232C data output (print out feature),
#4001 to | Current value of modal information
#4120 command.
#5001 to [End position of the immediate
#5002 preceding block {for each axis}.
#5021 to | Current position of machine coordinate
#5022 system {for each axis)
#5041 to | Current position of POS. UNIVERSAL
#5042 (for each axis),
#3061 to | Position at which G31 skip signal 1s
#5062 turned on (for each axis).
#5081 to | Effective tool position offset
#5082 amount {X-ax1s, Z-axis)
#5101 to | Servo position deflection amount (for
#5102 each axis)




{4) Variable Representation

Each variable is represented in a variable number
that follows #. '

a. How to designate a number directly:
HQ=1,2, 3,4, ...)

Sample #10
#130
#2000

b. How to designate an expression as a variable
number:

# | <expression >}

Sample ¥ [#100]
# (#4500 + 1]
# [#20/2]

In the following description, variable #1 may be
replaced with variable #[( expression ):]

{5) Variable Reference

a. The value that follows an address may be
replaced by a vanable.

When ¢ address) #i or {address) -# is specified,
the value of the variable or 1ts negative value
(complement, more exactly) 1s made the specified
value of the address.

Sample #30 =1, 0 ;
#101 = 100. ;
#103 = 300. ,
#140 = 0, 3 ;

G#30 X#101 2-#102 F#140 ;

The above specification 1s equivalent to the
specification below.

G0l X100. Z-300. FC.3 ;

Notes:

1. Address /, O, and N may not refer to varia-
bles.

Sample /#8, N#100 ...

Error.

2. A variable number may not be replaced with
a variable.

Sample ##20 ... Error.

#{ #20) ... Correct.

3. When a variable is used as address data, the

values below the least significant digit are round-
ed.

Sample

(i) When #1 = 45.2346
X#1 ... = X45,235 mm (for metric mput)

(ii) When #2 = 0,255
F#2 ... = F0.26 (mm/rev)

{ni) When #3 = 5.37672

G04 P#3 ... = G04 P5.377 (scc)
(1v) When #4 = 2.7236

M#4 ... M03

G# ... GO3

4. Value for each address should not exceed
the maximum programmable valuc.

5, The value that follows an address may be
replaced with <expression-.

6. The constant without decimal point encloscd

in brackets [ 1 1s assumed 1o have a decimal
point at 1ts end.

{6) Undefined Varable

The value of an undefined variable 1s assumed to
be "blank." An undefined variuble occurs in the
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 {rom MDI
panel.
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2.8.24,4 variable (Cont'd)

Designation and {unction of <blank> 1s classified
1n the following two versions A and B. The

control 1s set for cither version. Switching from
versions A to B and {rom B to A cannot be inter-

changed.

Version A Version B

—

Concept of *No conception
#0. of #0, variables of
*Commanding <blank>.

#0 causes alarm. Commanding

#0 at the left-
hand side of the
equation.

+#0 defined as

Z|Variable <blank>|*Where #2 1s
1s commanded |<blank>, com-
im the replace- ‘mand #3 = #2;
yment equation, !means #3 = 0,

! I
4 |

*Where #2 1s
<blank>, com-
mand #3 = #2;
means

#3 = <blank>.

3 Vanable <blank>-Where #2 1s
|
1s commanded | <blank>, com-
]m the part imand 600 x #2;
‘program. |15 equvalent
' to command

IGO0 = 0;

| |

*Where #2 1s
<blank>, com-
mand 600 x #2;
1s equivalent
toc command
G00; (Address

15 1gnored.)

4|Variable <blank-|Where #2 1s
s commanded i <blank>,
in the condi- #3115 0. #3 15 0.
,uon of EQ ana D) Condition D Condition
iNE. i "IF#3 EQ #2"1s |"IF #3 EQ #2"15
{ estabhished. established.
' |® Condition @ Condition
| "IF #3 NE#2"1s |"IF #3 EQ #2"15
[ ;not established | established.

*Where #2 1s
<blank>,

—

5i0thers CH3 = B [H0 4 #D )
\ #3 = #2 = #0 ; In these
! #3 = #0 + #0 ; commands,
#3 = #0 / #0 ; #3 =0,
#3 =5 * #0 ;
#3 = 2 - #0 ; means #3 =2
#3 =5/ #0 ; causes alarm.

<Blank> in the replacement
described above 1s treated as
I\O. "

rCondition IF #3 GE#2 15 estab-
lished when #2 and #3 are
<blank>, or #21s 0 and #3 1s
<blank>,

*Condition IF#3 LT #2 15 not
established when #2 and #3
arc <blank>, or #2 1s <blank>,
and #3 = 0.
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2,8.24.5 Operation Commands

Various operations can be performed between
variables and between variables and constants.
The operation expression is represented in the
form of # = {expressions , 1n which { expression
1s a general arithmetic opcrational expression pro
duced by combining variables and constants with
operators and functions. The available opeara-
tions and functions are as follows. Instead of

# and #k, constants may be used.

(1) Varable Difinition and Replacement

#=

definition, replacement.

(2) Add-Type Operations

#o= &+ #k +++ Sum.
o= - #k Difference.
#h = # OR #k Logical sum (for each of

32 bits).

Exclusive logical sum
(for each of 32 ats).

# = # XOR #k--.

(3) Multiply-Type Operations

#i=H*dk Product,
H=4#/ %

# = # AND #k---

Quotient.

Logical product
{for each of 32 bats).

Note: In OR, XOR, or AND operation, the
variable value (or constant) is converted into
the binary 32-bit eguivalent and the operation
is performed on each bit.

(4) Functions

# = SIN [#]] Sine {in degrees).

#1 = COS [#J ] Cosine (in degrees).
# = TAN[#] Tangent (in degrees).
# = ATAN [ #/#]

Arctangent (1n degrees).

#h = SQRT [#j] -+ Sguare root.

$h = ABS [ # ] -+ - Absolute value.

#h = BIN [#] ] Convert from BCD.
#-BCD[ #] Convert into BCD.

# = ROUND [#;:I -++ Produce integer by roundin,
# = FIX [#}] Truncate the fractions.

#h = FUP [#3] Raise the fractions to 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.

=4 + #k » SIN (#2]

ol

"Sample

@

®

{6) Change of Operational Order by [ |
Prio.rlty may be given to an operation by encles-
ing it in brackets[ ]. Up to guintuple (five-

hold) nesting of brackets is permitted including
those of functional operations,

Sample #s=sml:[[#lj_+jk] * 42+ #m] *#n]
@
@

©)

®

®

(7) Considerations for Operational Commands

a. The constant without decimal point used in
{expression) 1S assumed to have a decimal point
at 1ts end.

b. When used in conditional Expression IF or
WHILE, function ROUND truncates the fractions.

c. When used in address data, function ROUND
rounds off the part below the least significant
digat.

Sample (a)
#10 = 12.3758

When the least significant digit of address
X is 0.001 mm, the following command

aco x [rounp [#10]]:
means

GO0 X12.376 ;
because 8 of 12,3758 is rounded.

This command is also equivalent to

GO0 X#10 ;

Usually, ROUND is not used as mentioned above;
it is used as shown below:

Sample (i::)

when ROUND is used as follows, the program re-
turns to the start point correctly.

START 4 _#10_  #11

(T) #10 = 12.3758 , POINT T ]
) 1236

@ #1=13.123 " RETRACTION

3) Goo u#10 ; —_— e X

(@ ©01 U#1l F- . ;

& oo U- [ROUND [ #10] +ROUND[#‘.1]],

This 15 because the data of #10 and #11 in @
and @ blocks are substantially rounded before
being executed.

if @ block 1s
® coo u- [#10 + M1 ];

then, the movement 1s made by the following
amount:

u- [ 410 « #11]

"

v - [12.3758 + 13.1236
U - [25.4994]

U - [25.499)

On the other hand, block movement of
(3)+(Ths

U#10 + U]

n

U12.376 + Ul3 124
Uz5.500

Hence, the program of@ 1S not correct.

It H

(8) Operational Errors

The data format and the operational errors in the
user macros are as follows:

a., Data Format

The numeric data handled in user macros are of
the floating point format.

EXX3

where, M is sign + data 52-bit binary,
E is sign + data 10-bit binzry.

b. Operational Errors

Each time an operation is performed, the follow-
ing error is caused and is accumulated. The num-
ber of significant digits is 15 to 16, which com-
pensates the error sufficiently.
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2,8.24.6 Control Commands

The commands which control the flow of the
micro-program are of the following two types:

a. Branch command ... IF [ < conditional expre-
sswon>] GO TO n ;

b, Repeat Command ... WHILE { < conditional
expression>)] DO m ,

(1) Branch Command
a. IF [ < conditional expression >] GO TO n ;

1f { conditional expressionpof thus command 1s
c¢stablished, a branch 1s made to the block of
sequence number n within the same program.
When a vanable or an expression is used for n,
the branch destination may be changed. If the
condition 1s not satisfied, the program proceeds
to the next block.

1.;‘ |:< Condlhona]\/] GO TO n,
expression

{Next Block)

Unestablished

Established

/’\____’______

IF [( conditional expression )] may be omitted to

provide a simple branch command as shown below:

Simple Branch
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Conditional expressions are EQ, NE, GI', L, GE,

and LE. They are represented as follows:
Conditional Expression Meaning
I -
h NE # (h & W)
h GT # (h > #)
B LT ¥ (h < %)
h GE # (i 2 #)
h LE # (h 5 #)

A constant and <expression> may be used for #
and #. A variable and <expression > may be
used for n.

Notes:

1. The sequence number must be located at the
head of the block when 1t 15 called for by a
branch command. Otherwise, the data prior to
the sequence number 15 ignaored as shown below:

Branch Destination Sequence No

< . GO0l X10 N35 z25 FO 25 , <

T Erecuted 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, 2and 3)

END m :

While conditional expression) is satisfied, the
blocks between DO m and END m are repeated,
When it is unsatisfied, the processing branches
to the block following END m.

—

\-. *
g T E— WHILE [(Cond;nona] DO m;
- T expres;mn)]
wml N
- ] -
o3 3
] ]
23 g
HARA =
g END m,

{Block following END m}

—\//J




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 below.

5. Triple DO-loop nesting is permitted for euch
micro program.

/"—;-_‘"———"I - -
£z
]
i; PO m, po1. po1l.
§§ - Do 2. DO 2,
g,E Do 3, po 3,
28 [ G65-++ ABC , Gb5- - XYZ .
IF|[{Conditional _CC TO n ,
E; eXpression K END 3, END 3,
it 4 END 2, END 2,
-3 K END 1, END 1,
Y END m . . .
ax I — .
.§ g ' L\_/
.—-\_/
Nn ' Enabled Enabled
L T 6. The codings shown below cause an error:
. 2
Notes: {1) DO 1 , ===
1. DO m should be specified before END m.
” The return destination
—— of END ] 15 unknown
2. mof DO m and END m should have the same Do 1, ™
value. However, only 1, 2, or 3 may be specified '
m m. END 1 ;—I
DO 1 -
The value of m, 1, 2, or 3 i) DO 1, —T
15 called the i1dentification
number, which 15 used by One END 1 1s missing
EAND 1 DO and END to call each END ] ,—
other
DO 2 == ' ?
END 1 .—J
»
END 2 =— (i) DO 1 "—‘ Dol ,
: Overlap of DO
3. The same 1dentification number may be used . ranges 15 not DO 2,
repeatedly except where repeat . * | permitted.
P y P repeat ranges overlap DO 2, Rewrite as END 2.

shown right
4, To get out of a DO Joop, a GO TO n can be

used. However, a GO TO n does not enable END 1.
entrance to a DO loop as shown below: END 1,

END 2 ,—

Enabled
Disabled




2,8.24.6 Control Commands (Cont'd)

fiv) DO 1,
Do I,
bo 3,
Do 1.
Quadruple nesting.
Max nesting permat-
. ted 15 triple
END 1,
END 3,
END 2,
END 1,
(~) DO 1,
N7000 , ————
Do loop may not
be entered from
Tan 1 outside

IF GO 10 7000 ,——‘

2.8.24.7 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 1s no program size restriction that
annhes to the user macro body. Part programs,
subprograms, and macro programs may be stored
together in the part program memory to its full
Capacity.

78

(2} Classification of Program Numbers

The program numbers are classificd into the
following

Program No Classilication

Ol 1o 7999 | Thesu progr ms may be 1egister~
ed, erased, u1 edited without
restrictions

0B000 to When D4 of #6004 15 set to 1, the

0B99% registration, erase, and edit of
programs are disabled

09000 to When D7 of #602] 15 set to 1, the
09999 registration, erase, and edit of
programs are disabled

2.8.24.8 Display And Write Of Local And Com-
mon Variables

Local vanables (#] through #33) and common var
1ables (#100 through #149, #3500 through #549)
can be displayed and written by the following
operations

(1) Display Operations

Display of Variables

a. Press SET function key. Mode select positior
may be provided anywhere,

b. Key-in the vanable number and press

CURSO +
+ key or CURSOR key. However, #

need not be keyed in. Ten sets of variable num-
bers including the specified variable number and
their data are displayed. The data are displayec
in the signed 8-digit integer part and the 8-digt
fraction part.

Macro nesting level
(0 Macro not 1n execution)

’— SETTING MACRO C1234 NOD3S
—LEVEL §
#0100 -12345678 12345678
#0102 @ 00000001
#0102 3 00000000
#C109
RDY

Sample Display of Common Variables



PAGE

¢. Press n key or PAGE key, and the

display may be scrolled up or down.

Remarks

a. Common variables may 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 15 1n execution,
the local variables belonging to macros of the
other nesting levels cannot be seen. The local
variables after completion of execution are all
rest to "blank."

(2) Wnmte Operations
Writing of Values to Variables

a. Press SET function key.
may be provided anywhere.

Mode select position

b. Key-in the vanable number to be wrtten
f +
Py CURSOR
ever, # need not be keyed-in. The keyed-in
variable number 1s specified and the cursor is
positioned to 1t.

press key or

key. How-

c¢. Key-in the value to be written. Press WR
key. The keyed-in value is stored as the data
of the variable number with the cursor position-
ed.

] %
d. Press . key or CURSOR key or
U key or PAGE lkey to move the cursor
PAGE| %Y v | <EY :

e. Repeat operations in c¢. and d. to write the
values to the desired variables.

Remarks
a. Common variables can always be changed.

b. Local variables may not be written at any
time other than when a macro 1s in execution.
Any attempt to do so is invalidated. However,
rewriting of local variables during macro execu-
tion may cause an unexpected fallure. Before
attempting the rewriting, stop the machine oper-
ation by single stop tunction and check to seet
it is safe to rewrite variables.

¢. The written local variables and common vari-
ables #100 through #149 arc reset to "blank" by
the reset operation or the power-on operation.

*(8 digits above decimal point)},
decimal points}.

2.8.24.9 Considerations And Remarks For
User Macros

(1) Summary of Restrictions
a. Awvailable Variables

#1 through #33 .-+ Local variables.
#100 through #149]—Common variables.
#500 through #549

System variables

b. Available Variable Values

: +
Maximum value .. *10*30°

Minimum wvalue +1p-308

¢. Constant Values Usable in < Expression >

{7 digits below

Sample Maximum value ¥9999999¢, 9999999

Minimum value #0.0000001

d. Operational Accuracy

Decimal 15 digits sigmficant.

e. Macro Call Maxaimum Nesting Level

Quadruple (four-hold).

f. Maximum Nesting Level of Repeat Command

Triple (three-hold} for each macro.

g. Repeat Command (DO} Identifier m
m=1, 2, and 3.
h. Maximum Nesting Level of Brackets

Quintuple (five-hold).

(2) Difference between User Macro and Sub-
program

a. User macros G65 and Gb6b6 allow argument
designation but the subprogram {M95) docs not.

b. The user macro directly branches to thc
user macro body without exccuting any command
that was specified in G65 or Géb block and has
no relationship with the macro. With the sub-
program, however, a branch 1s performed after
the execution of the command (if any) other than
P and L in M98 block.
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2.8.24.9 Considerations And Remarks For
User Macros {Cont'd)

¢. The ma»ximum nesting level of user macro 1s
quadruple including G65 and G66 calls. That of
subprograms is also quadruple but separately.

d. If user macros are specified via MDI during
automatic operation, the maximum nesting level
15 restricted to quardruple. With subprograms,
up to four levels of nesting are permutted in tape
mode or memory mode, or separately 1n MDI mode.

{3) Relationship with MDI Operation

a. MDI writing permits 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.

€. When a macro program being executed is
stopped by the single block stop function, any
MDI writing command not related to the macro
may 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 1f the

single block switch 1s turned on. This switch
15 enabled for the other macro program blocks.

b. However, when setting number #004D; = 1,
the single block switch is enabled for the opera-
tional comnand and control command.

c. System variable #3003 (for the control of
single block stop, see 2.8.24.5) and setting #6004

D] mentioned above operate as shown below:

Setting | System Vari- ! When Single Bock
#6004 able #3003 Switch 1s on

;None of the operational
commands, contrel com-
'mands, and general com-
mands stop.

Di =90 =lor3

|Operational commands and
icontrol command do not
stop. Generaj commands
istop.

'None of the operational
command, control com-
mands, and general com-
‘mands stop.

h
[=1
LI

Dl Dor 2

Di =1 =lor 3

All of the operational
 commands, controi com-
'mands, and general com-
{mands stop.

Dt = | Oor 2

a0

(6} Relationship with Optional Block Skip

The slash "/" character used in the right-hand
side of an operational eapression or in brackets
is assumed to be the operator for quotient. It

does not mean the optional skip.

(7) Parameter Setting of Program Number
Classification

(1} Dasabling 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

D2 =1 .-- The programs of program numbers
#8000 through #8999 are disabled for registra-
tion, erase, and edit.

D2 =0 --- Registration, erase, and edit are
enabled.

Parameter
Number

#6021

D7 =1 ... The programs of program numbers
#9000 through #9999 are disabled for registra-
tion, erase, and edit.

D7 =0 ... Registration, erase, and edit are
enabled.

{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
mult:ple 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

{1} The special codes listed below may be used
in the user macro body:

EIA Code 1SO Code
Code Use
B:716[514{-13|2)1[8|7|6|5]4jo3(2|1
SP |For comment 0 | o ki °
For alarm
* ( |message solile olel
comment
) A Tl o} Pl [ de| [ o
+ |add o] |o o Pe| po
- |Subtract O o O O ©
For comment | O e e OO O
! |Diwvide o ° O o Nelle e o
# |Vanable g?ﬁf‘?ﬂﬁgn o L ppe
* o+ IMultply K00 10 10 Gl K
» = |Equal eesciNee sllle s ollele
» [ I|Bracket{open] ORI | O [OQ0°] O
o] [Rrackst o Plep; | ol oo
$ |For comment [ { IO e i e
e | | | oleldolojold] | | e
> | [ ool | | okl looe
Pl ol ls| Plo] | o] Plefeo
Notes.

1. For the hole pattern of EIA code, when the
character is attached with an asterisk, the pat-
tern shown above i1s standard. However, other

patterns may be specified by using the following
parameters:

-~

#6110 .. [
#6111 -.. ]
#6112 --. =

r 3
#6113 ... =
#6114 ... (
#6115 ... )

Read the desired hole pattern in the binary value,
convert it into the decimal equvalent, and set it
to the parameter. For example, the hole pattern
shown below 1s set as "152":

Bl7(6[5]14(0]3[2(]
o QC|C|e

When the value of the parameter 1s "0," the hole
pattern listed in the above table 1s provided.

2. When the codes shown below are cutputted
from the NC unit for punch-out or other pur-
poses, the upper code (UC) or lower code (LC)
1s outputted immediately before.

a. Codes preceded by UC --- #, +, §, 2.
b. Code preceded by LC --- @.

c. Codes preceded by UC only at parameter
designation ... (,), *, =

2.8.24.10 Alarm Number Of User sMacros

Shown below are the user-macro-associated alarms
and their causes,

105 MACRO ERROR (CONSTANT)

The number of constants 15 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 variable of assignment statement is
the one that is disabled for assignment.

110 MACRO ERROR ( [ ] 5 LIMIT)

The bracket nesting level 1s in excess of
the upper limit (5).

111 MACRO ERROR (MOVE G66 - M99)

A move command is specified in the macro
end command M99 called by G66.

112 MACRO ERROR (5)

‘The macro call nesting level is in excess
of the upper limit (4).

113

81



2.8.24,10 Alarm Number Of User Macros (Cont'd)
114 MACRO ZRROR (DO FORMAT)

DO and END are not paired.

115 MACRO ERROR ([ JUNMATCH)

The format of <expression > has an error.

116 MACRO ERROR (DO - END NO.)

DO m is not 1n the range of 1 <m< 3.

117

118 MACRO ERROR (GO TO N)

GO TO n 1s not in the range of 0 sng
9999.

2.8.24.11 Exercises Of User Macro
(1) Canned Cycle by G92

T (Teacher). We have discussed many complicat-
ed rules you have to understand to
write user macros. Now, let's
create some user mMacros as exer-
cises. Let's take straight thread-
cutting cycle by G92, because 1t is
a simple operation.

S5 (Student): Wnere shall we start?

T- An example of usual G92 command takes the
fellowing format-
(P1)

II_GQZ U-50. w-60. F6.0

-

This command 1s divided into the following
and executed within the NC unit. It 1s
assumed that Rapid Pull Out of Threading
15 not included 1n this command.

(P2)

I

! 1, Goo u-s0. , ?__,@__
|

t 3) GO0 U50. , +X[ + CUTTING

‘ @

L@ GO0 W60, R

First, these moving distances and lead
threcads can all be converted into variables.

5: They are local variable #] through #33,

arcn’t they? But which type of local varia-
bie’
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T:

Type I for small number of variables. This
type allows the use of U, W and F and there-
fore makes the argument designation easier
to understand.

OK. When type I is used, we have the fo]-
lowing variables:

{P3)

U-50. w-60. F6.0

L]

#21 #23 #9

Right. Using these variables, rewrite the
former program (P2).

OK.

(P4)

@ co0 U2 ; T--—?—ZE——Q

@ c32waiFe ; -821]
3) 600 U-#21 ; | A
@) Goo w-423 ; ¥23

Is this all raght?

Yes. Just add this 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.

Supposing the program No. of macro body 1s
09093; the macro call command will be:

(P5)

G65 P9093 U-50. wW-60. Fé.0 ;

The user macro body is:
(P6)

09093 ;

GO0 U#21 ;
G32 WH#23 F#9 ;
GO0 U-#21

GO0 w-#23 ;
M99 ;




That Jooks QK. T:

ERRRREREL

I think something is wrong. With this pro- S
gram, 1 have to specify points W and F
every time!

-

That's true. With a usual canned cycle, T:
when points W and F have been specified

once, their values are retained. Thereafter,

only U is specified. S:

Do you have any trick to overcome this in-
convenience?

I do. In such a case, common variables
(#100 - #549) help. Using common variables,
write the macro to designate the position of
points W and F.

I've got 1t! Now, I divide the macro body
into two parts as follows:

(p8)

09000 ;
#100 = #23 ;
#101 = 49 ;
M99 ;

(P9)

09093 ;

GO00 u#2l1 ,

G32 W#100 F#101 ;
G0O u-#21 ;

GO0 W-#100 ;

M99 ;

and I write the macro call as follows:

(P10)

G65 PY0U0O w-60, F6.0 ;
G65 P9093 U-50. ;

G65 P9093 U-51.4 ;
G6&5 P9093 U-52.6 ;
G65 P9093 U... ;

Very good.

RREKRRERE K

I'd like to try to program Rapid threading
pull-out.

OK. How about designating the width of
rapid threading pull-out using address K?

All right. Let's see

-----

A

i :I U'/Z
4 !
» :’\ ) U: DIAMETER

3- & VALUE
1-_—| K | | K: RADIUS

, = | VALUE WITH-

OUT SIGN

Macro call is as follows: .

G65 P9000 w-60. K4.8 F6.0 ;
G65 P9093 U-50. ;

G65 P9093 U-51.4 ;

G65 P9093 U-... ;

Macro body is as follows:

09000 ;

#100 = #23 ;
#101 = #9 ;

#102 = ABRS [ #6);
M99 ;

09093 ;

#10 = ROUND [ #102) *2 ;

#11 = ROUND [ #21]) + #0 ;

#12 = ROUND [ #100] + ROUND [#102] ;
G000 U#2]1 ;

G332 W#12 F#101 ;

G32 U#10 W-#102 ;~=—RAPID THREADING
GO0 U-#11 ; PULL-OUT

GO0 w-#100 ;
M99

1s this OK?
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2.8.24. 11 Exercises Of User Macro (Cont'd)

T Yes. Your reasoning s right. Practically,
you had better prevent a malfunction by
programming #3003 1nvald control of single
block or #3004 1nvalid control of feedhold.
Fhus threadeutting can be performed 1n U-
and W-directions only. Now we'd lLike to
expand this function in four directions.

boodipe
? ______ *"f‘?‘ ----- -i POINT

I see, Let me think.
~-- How about the next program?

w

w |
- h R
Lo $ B

u/2

U, X Designation with a sign
N Designation without a sign

#21 (DIAMETER VALUE)
%23

#6 (RADIUS VALUE)

#9

L T T

M T

The macro call command 1s as follows:

b

' G65 PI000 W-45 K4.0 F5.0 ,

G65 P9093 U4D
. G65 P9093 U4l 4 ;
che’_s_p9093 U ..,

The user macro body 1s as follows:

— - _—
1

09000 ,
#1060
#101
#102
M49

e —— ol el — L

1]

#23 w
79, F
ABS [#6] ,——]K |

84

#3003 = 1 ; ==——3Si1ingle block mvalhd
M93 ; —-——  _4-block buffering
#10 = ROUND (#102] *2 , ;
IF[ABS][#21] LT #10] GO TO 4 ;
IF[#21 GT 0] GO TO 1 ;
IF{#1EQ 0] GO TO 4 ;

#11 = ROUND [#21]+ #10 ;~=U. Negative !
#12 = #10 ;

GO TO 2;

N1 #11 = ROUND [#21) -#11 /~U: Positive
#12 = -#10 ;

| N2 #13 = ROUND (#102] ;

IF [ABS [#100)LT #13) GO TO 4 ;

IF [#100 GT 01G0TO 3 ;

IF [#100 EQ 0 ]GOTO 4;

#14 = ROUND [#100] + #13 ;—~—W: Negative
#15 = - 413,

GO TO 5 ;

N3 #14 = ROUND [#100) -#13 ;~—W:- Positive
#15 = #13

GO TO 5 ;
N4 #3000 = 499 (MACRO INPUT ERR.) .
Error display

N5 GO0 U#21 ,
Feedhold

#3004 = 7, Feedrate override | Invalid
Positioning
completion

G32 W#14 F#10] ;

G32 UKI2 WhIS i g:ﬁf‘;ﬂ“eadi"g
#3004 = 0 ;

GO0 U-#11 ;

GO0 wW~-#100 ;

92

#3003 =0 ;

M35 ;

Well. If Uor W=0, and |U/2]| or |W| < K,
error will be displayed 1n your programming,
That's good.



2.8.25 PROGRAM MIRROR IMAGE (G68, G69) T

Program mirror image is the feature to reverse
the NC program operation in all directions
around the work center line (Z-axis) by the use
of G command.

(1)

(2)

d.

G68 ; '+ Program mirror image on.
The program mirror image on
state is held until G69 is speci-
iied.

+ Program mirror image off.
The program mirror image off
state is held until GéB is speci~
fied.

When program mirror image is on, the X-
axis operation by the NC program is in-
verted with Z-axis being the center line.
The manual operations (manual continuous
feed and handle/step feed) are not affected
by this feature.

G69 ;

Details of program mirror image

When the X-axis mirror image feature is on,
the movement by the NC program is invert-
ed with Z-axis being the center line. The
following inversion is processed

in the NC unit:

X command for X-axis coordinate value is
inverted.

U command for X-axis incremental coordinate
value 1s 1nverted.

I command for X -axis coordinate value of
arc center 1s inverted.

Circular motion direction inverted.

+X
l‘ PROGRAMMED CIRCULAR ARC
\, ROTATIONAL DIRECTION
G2,
W,
o SN
Yz
CRANGED
T0 GO3 CIRCULAR ARC ROTATIONAL
DIRECTION IN MOVEMENT

WITB X-AXIS MIRROR IMAGE
FEATURE ON

Fig. 2.39

e. 1 command for X-axis beveling/rounding

1.

B

volume and direction is inverted.
I command for canned cycle taper X-axis
distance 1s inverted.

U and I commands for special canned cycles
fimshing allowance, cte. are verted.

h.

The operational direction after X-axis tool
position compensation is inverted.

T command for tool nose radius compensa-
tion tool nose center is inverted in the sign.

G command for tool nose radius compensa-
tion virtual tool nose position is inverted,

+X

Frogramoed tool

N —
Y, radius compensatien

b

~, CENTER
‘\ L] 1
| { Tool tenter

A T +7I0S

L4
So Virtual tool nose
VIRTUAL TOOL NOSE: G4

[ -

+Z
VIRTUAL TOOL MNOSE
[/ Coapensation T- 1030
; and tool center
G44 when X-axis
mirror image func-
tion is on.

Fig. 2.40
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a.

25 PROGRAM MIRROR IMAGE [G68, G69} T
NT'D)

Cautions for G668 and G69% commands

G68 and G69 are modal G commands which
belong to "10" group. They must be speci-
fied on a single block basis, 1n principle.

G69 (program mirror image off) 1s used at
the time of power-on, reset operation, and
program reset.

These commands must be specified in the
tool nose radius compensation cancelled
state.

. These commands may not be specified in the

fimishing shape program of the spec:ial canned
cycle.

If automatic origin return "G28 X--. Z... ;"
1s specified when the X-axis mirror image
feature 1s on, the positioning of the inter-
mediate point specified in X and Z 1s affect-
ed by the mirror image, but the machine
origin, which 1s an absolute position, 1s not
affected by this feature.

+ X

G28 M z

. . ABSOLUTE
v CN ZERO

e POINT
- PROGRAMMED 1NTER-
- MEDIATE POINT

86

+2Z

INTERMEDIATE PO
BY Ao AR5 MIRROR THAREDEERRuRe
Fig. 2.41
EXAMPLE

Described below 1s a sample program which
uscs G68 and G69 for the opposed tool rest
shown in the diagram on the following page,
and the X-axis movements.

Power on
+

Manual reference point return
+

Program execution

X-axas conr

X-axis

gulasr;c]ia;alue movement
NQOO1 G50 X240, 2220. ; —240.000
NO0O2Z2 X40, Z120. TQ101 ;—96.000 [U-144.000
NO0O3 G68 ; -96.000
NO00O4 G50 U480. ; +384.000
NOO0O5 X80, 280, T1111 ; — +144.000 |UZ240.000
NOGO6 G69 ; -144.000
NOOO7 G50 U480.: 336.000
NOOO8 X120. Z40. TO101 ;—176.000 [U-160.000

I—a—_
1

220

8.

A TURRET

OFFSET 01 X56.

lN
B~
1

1

110
npla

240

.

Lr
-2 & +ofl —

+

S"-.
1

—

B TURRET
OFFSET 11 xgt..
i8.

+



2.8.26 MULTIPLE REPETITIVE CYCLES (3)
(c70 TOo C76) +

2.8.26.1 General
This option makes program simple and short,
For instance, both stock removal and finishing

are performed only by commanding the finish-
ing work shape.

Table 2.21 Multiple Repetitive Cycles

G code Name Remarks (4)

G0 Finishing cycle

Tip nosc radius
G7 Stock removal in turning ngmcl};éng compensation

G172 Stock removal in facing possible possible

G793 Pattern repeating

G4 Peck drilling 1n 2 axis (5)

G75 | Grooving in X axis T1p nose radius compensation
imposaible

G76 Automatic threadcutting

(6)
(1) G70 through G76 are in * group and non-
modal. '

(2) The program of finishing shape specified
by G71, G72 and G73 are stored 1n memory.
The memory capacity for the fimishing shape
is 45 blocks.

Program of finishing shape 3 45 blocks

Note* When cornering {(G1l, G12) and
multiple cornering (G111, G112) are used,
each block containing them must be count-
ed as the value listed below.

No of blocks
8?; ::oelizmcludms Two blocks
g:;;lblock including Four blocks
gz;;zblock including Five blocks

The internal memory for storing the finish-
ing shape program:

To shorten the stock removal cycle compu~-
tation time, the finishing shape program is
binary-converted and then is stored in the
memory for storing finished shape program
(one pair) in the unit. This memory is
called the internal memory for finishing
shape program, which differs from the part
program memory.

In the block after the cycle of G70 through
G76, the G codes of 01 group should be
specified again. This is becausc the 01-
Broup G codes specified before the cycle
may have been changed to other G codes
by the execution of this cycle.

It is possible to perform too] nose radius
compensation on the cycle of G70 through
G73.

Tool nose radius compensation cannot be

performed on the cycle of G74 through G76.
Any attempt to do so will result in an error.
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2.8.26.2 Stock Removal in Turning (C71)
stuch removal i turning with the fimishing allow- tween
anee rematned uneut can be commanded by G71. caved

Commands tor tnushed contour are different be-

{1} Monotonous increase/decrease finishing

monolonous ncrease fdecrease and cun-
shaped path.

shape
ns. Seguence number for cycle start
‘—* nf Sequence number for cycle finish
G71 Pns Qnf UX... WwWi... 1*... K#... D-... F(E) -+ &...
‘ Note
Feedrate and spindle-speed
designation for stock removal
in turning
3 Depth of cut in X-axis direction
ans T {designation without signs)
' Rough fimishing allowance in Z-axis direction
Rough finishing allowance 1n X-ax1s direction
' (radius designation)
N Fimishing allowance in the
' ' direction of Z-axis
Finishing allowance in the direction of
X-axis (diameter designation)
Note: Feed command F(E)
Fimshing shape program (45 blocks maximum) and spindle command(S)
Tool path A + A"+ B are given for executing
Sequence number should start with ns and end with nf, stock removal cycle.
F and S commands are effective only when G70 finishing
cycle 1s executed.
+2
i +x (Retracting)
1 (Ret ting) c
etrac g // ¢

;D
Start and finish

at position A

finishing shape

J’ﬁ

T pToOgram
ROLCKE FIAI ! Stock removal
IRC ALLOWAN - .'g cycle
Alil % e Rough finishing
cycle

Fig. 2.42

G71 starts at point A, executes rough
finish  cycle {——) and the rough finishing
cycle (---}, and returns to point A to be
terminated

In the case of I = 0 and K = 0 {or no
designation), the rough {imshing cycle s
omitted

88

A

FINISHING
ALLOWANCE - _I:L -‘%
_$ W +7
Fig. 2.43

Retracting is performed by rapid traverse
G00. Thrust motion depends on the speed
{(G00 or GO01) specified by the program of
AA'.

Each depth of cut D along X-axis can
be overrided by 10% step within the range

of 0 to 200%, by G71/G72 cut depth over-
ride selection or setting. See item (3), g.



NOTES:

1. The tool path of finishing shape should be
programmed to be monotonous increase or
decrease in X and Z coordinates.

2. The following should be taken into consider-
ation in programming the start block {Nns)
and the end block (Nnf) of a finishing shape

program.
X: MONOTONOUS X: MDEOTONOUS
INCREASE INCREASE
A ol: MONOTONOUS Bz: monoTONOUS o A
I 1ncrease DECREASE

Y/

N

X. HONOTONOUS
DECREASE
A ©z: MONOTONOUS
INCREASE D

T MONOTONOUS

DECREASE

: MONOTONOUS o A
DECREASE

+X

Nns 1
AA 1S IN | Specified

PARALLEL WITH | 1n GOO or
X AXIS G0 mode

Nnf - - '
L]
+ BA IS IN PARALLEL WITHZ AXIS

54 *2

t

(2} Concaved finishing contour
a. Command format

ns Sequence number for cycle start
nf Sequence number for cycle fimsh

G71 Pns Qnf U2 . 12 D F(E) ] R1 .,

N Note 1 Note 2
Nns

Depth of cut in X-p0s direction
* F f {designation without signs)

Rough fimishing allowance 1 X-axis
direction (radius designation)

e Fimishing allowance in the direction of
’ X-axis {diameter designation)

't Fiushing shape program (45 blocks maximum)
Tool path A+ A' + B

OF FINISHING
SHAPE PROGRAM

Note 1: Specifies the feed command (F(E))
and spindle command (S) for the execution
of stock removal cycle,

Note 2: Computes the cutting path for the
concaved finishing shape program if R1 is
specified.
POSITION
(Retracting! SHIFTED

R S . ;
\
aé\ A '

+X

FINLSHING
FINLSHING ALLOWANCE
SHAPE

+z —— FiBLRigo swar

STOCK REMOVAL CYCLE
ROUGH FINISHING CYCLE

G7] starts at point A, executes the rough
cutting cycle {(—-) and the rough finishing
cycle (---), and returns to point A to be
terminated. If I is not specified, the rough
finishing cycle is skipped.

Retracting is performed by rapid traverse
G00. Thrust motion depends on the speed
(GO0 or GO1) specified by the program of
AA'., Each depth of cut D along X-axis

can be overrided by 10% step within the
range of 0 to 200%, by G71/G72 cut depth
override selection or setting. See item (3},

g

b. Cautions for concaved finishing shape pro-

gram

(i) Rough cutting cycle by G71 starts from
the closest concave to the start point.

A pht

COMMAND POINT
OF 15T BluLk U
FINISHING SHAFL
PROCRAN

8e



2.8.

26.2 Stock Removal in Turning (G71)

CONT'D)

{11}

90

Since cutting starts with the concave
nearest the start point, the cutting path
15 nterrupted if 1t hits the convex be-
yond the concave. The concave 1s cut to
1ts bottom. Then, the cutting cycle re-
turns to the interrupted point to perform
cutting beyond it.

DISCONTINUATION
CUTTING BEYOND DEPTH OF
DISCONT INUED
POIRT Qrring ST P
PATH
N Concave
ISCONTIN o CUTTING
POINT

For a simple concave, only one interrupted
point 1s provided. However, for a complex
concave containing a smaller concave and

a convex as shown below, the cutting path
1s 1nterrupted first at the larger convex
then at the smaller convex.

DISCONTIRUATION 1

CORVEX

CUTTING PATH

CONVEX  r55CONTIND=
ATION 2

CUTTING PAT

CONCAVE

CONCAVE™'

The maximum number of interrupted
points that allows cutting 1s three, be-
yond which cutting :s disabled, causing
"097" error. Within this hmitation, any
number of concaves 1s allowed.

DISCONTINUATION 1

CUTTING PATH

D ISCONT INUATION
2 CUTTING PATH
[DISCONTING

ATICN 3
oIS

DISCONTINU- A’
ATION 4

Sample Contour Not Allowing Cutting

(ai1)

{1v)

(v)

{v1)

(vu)

(van1)

Any contour having an overhang does not
allow cutting. Hence, the Z-axis specifi-
cation value of the finishing shape program
should be a monotonous variation.

The termination block for the timishing shape
program has the following limitations:

B BA IS PARALLEL TO Z AX1S

e —— -

A START
POINT

LT TN ]

AA' NEED NOT BE
A PARALLEL TO X AX1S

For the G command of the termmation block
(Nnf... ;), speafy GO0l or GO0, in princi-

pal.

The retracting amount after each approach
cycle may be set by the setting.

RETRACTING AMOUNT SEITING
#6202 (FOR G71)

CUTTING PATH

-
-

Each block of the finishing shape program
should be of monotonous increase or mono-
tonous decrease. A circular arc which
extends over two or more quadrants must
be divided into two blocks before being
programmed.

Generally, Z-axis finishing allowances W
and K are not specified. Otherwise, a bite
1s caused into the wall of the corresponding
side. If "R1" 1s not specified, the conven-
tional monotonous increase /monotonous de-
crease stock removal cycle 1s provided.

Approach is performed at the feedrate.
It is not affected by the G code of the
finishing shape program. Hence, de-
pending on the finishing shape program,
positioning may be performed by rapid
traverse after the approach at feedrate.

APPROACH

—————
——————
p——



3)

Rules in programming G71

Addresses U, W, I and K must be program-
med with signs. 1f a wrong sign is pro-
grammed, the workpiece may be gouged.
An address D for depth of cut must be pro-

grammed without signs, g

Finishing shape program must be program-
med mmmediately after the block containing
G71. Even a block between them is ignored.

When F and S codes are not specified in the
block containing G71, F and S codes spec-
ified in the preceding block are effective
for G71 mode,

F and S codes specified in the program of
fimishing shape become effective only for
G70 mode and are disregarded in G71 mode.

. The following should be taken into tonsider-

ation 1n programming the start block (Nns)
and the end block (Nnf) of a finishing shape
program.

Usable G code Remarks
GO0, GO1, GO3,
G06, G22, G23
A block containing these
Gll, Gl2 codes must be counted
as two blocks.
A block containing these
Gll1 codes must be counted
as four blocks.
A block containing these
Gllz codes must be counted
as {1ve blocks.
€. When a program has entered the tool nose

radius compensation mode before the G71
1e commanded, the compensation is effec-
tive for the G71 cycle.

However, the compensation is executed not
in the stock removal cycle but in the rough
finishing cycle.

Thus, the compensation is ineffective for
the program in which the rough finishing
cycle is omitted. (1 =0, K = 0)

The above rules and cautions in progrum-
ming G71 aiso apply to G72 cycle. In other
words, the G72 cycle is the same as G7)
except that cutting is made in parallel with
X-axis,

Cut depth override of G71 and G72

Ten percent step override may be applied,
within the range of 0 to 200%, to the depth
of cut D of each time in the following two
manners:

(i) By setting #6004D 3 through D7,
(Set with 5-bit code. )}

By G71/G72 cut depth override switch-
ing. Either of thc abovce methods
shown in {i) or (i1) may bhe sclected
by parameter #6023D2.

(i1)

Parameter Function
#6023Dp = 0 Setting in {1)
#6023D2 = 0D Setting 1n (n)

N



2.8.26.

2 Stock Removal in Turning (C71)

(CONT'D)

EXAMPLE A® Tool nose compensation applied 1o
finishing shape without concaves

+X E
- 126,220 )
-
_ B 'k ——--—-.-,_- - —— A TO A
\ /] ‘e (D)
145. DIA —_— -
14C. DIA Dt Z
\L-_..h_ —_——
100. \'-""\\ -
DIA AR | 2m (g
' ) 1 osm (3
60, A
DIa
40 DiA L~ vz
' 40. 2 l2{w0|x 20 N 0. 2em (X)
0.5mm (W)
Nl G50 X260. 2220. ;
NZ GO0 SI1000 MO03 TO101
N3 G41 ,
N4 X145. Z180. | ‘—Stock removal In turmmng
N5 G71 P6 Q13 Ul. w0.5 I2. K2. D4. F0.3 S800 ;
N6 GO0 X40 SBOOD * Rapid traverse A
cutting
N7 GO0l w-40. F0.15 ;
NB X60 w-30 5600 ,
N9 G12 W-20 15 , --- Equvalent to Fimishing shape
2 blocks = 9 blocks
N10 GOl X106. w-10. s300
N1l w-20. ,
N1Z2 X140. w-20. s200 ;
N13 X145, J
N14 G41
N15 GO0 X260. Z220. TO100 ,
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EXAMPLE B. Tool compensation not applied to

concaved shape

+X

CENTER 4
L
L \zut 1 /ﬂb""""

1IN D ==\ 1 —1...

\1 1 bua

"W Dla b
LR - 2 - 0
Y.
-z # +2
NOY G50 X260. Z70.
NOZ GO0 S500 MO3 TO101
NO3 X124. Z-10. f—Stock removal in facing
N0O4 G71 P5 Q14 U2. D6b. F0.2 S$250 ;
NO5 GO0l X120. 7
NO6 X80. 2-50. FO0.1 5500 ;
NOT w-10.
NOE  X-110, w-10. | Finishing
shape

NO9 Ww-10.
N10 GO02 X95. w-20. I15. K-20. ;
N1l X110. w-20. 1I25. ;
N12 GO0} WwW-5. ;
N13 X120. w-5.
N14 X124, /
N15 GO0 X260, 270. TO0100 ;
N16 TO0202 ;
N17 G50 X255. Z270.
N18 X124. Z-10.

G70 PS QMJ——— Executes finishing cycle of G71 shown above.




2.8.26.3 Stock Removal in Facing (G72)

This cycle provides

fimshing in facing with the finishing allowance

remaining.

stock removal and rough G71 1s for cutting in parallel with Z awus

and G72 1s for cutting in parallel with X

axis.
(1} Monotonous increase/decrease finishing shape
4. Command format
G72 Pns Qnf U*... W*... I*... K#*... D... F(E)--. S§... ;

NNS coevecens ;Y Depth of cut

_______ . in Z axis direction

’ {without signs)
) .,
S .... Significance of each address
Tt 1s the same as that of G71 command.
NI eeenennn. J Finishing shape program (45 blocks maximum)
b ’ Tool path. A + A'+ B

|
!
I
!

FINISHING

ALLOWANCE. Lot _3"
ROUGH — :

, FINSHING

ALLOWANCE
- T

e F1N15hing shape program

——== Stuck remeval cycle Start and

finish at

_____ Rough finishing cycle position A
F]g, 2,44

Cycle starts at point A executes stock re-
movai cycle and rough fimishing cycle, re-
turns to A when completed.

In case of 1 = 0 and K = 0 (or no designation),
the rough finishing cycle 1s omitted

sei——imse F1nishing shape program

— Stock Temoval cycle

94

Retracting is performed by rapid traverse
G00. Thrust motion depends on the speed
(GO0 or GO1) specified by the program of
AA'. Each depth of cut D along Z-axis can
be overrided by 10% step within the range
of 0 to 200%, by G71/G72 cut depth over-
ride selection or setting.

Rules and cautions in programming fimish

shape

G721s the same as G71 except that the tool
cuts 1nto the workpiece in paralle] with 2
axis. Refer to 2.8.26.2 Stock Removal in
Turnming.

+X

A

Nns --+ ;: AA' IS IN PARALLEL

WITH Z AXIS. Specified
Nnf .-+ ;: BA IS IN PARALLEL in GO0 or
X AXIS. G01 mode

Fig. 2.46



{2) Concaved finishing shape

ns:
nf:
G72 Pns Qnf WwW... K*... D...
Nns e e v s : ™ [-
F ...... ;
S e H
an ........ H p
Finishing shape program (45 blocks
Tool path: A + A' + B
Note 1- 1f "R1" is specified, cutting path is com-

puted for the concaved finishing shape program.

A
’I
FINISHED SHAPE ,r/ :
a—r==PROGRAM A !
—_— UTTING |
_____ CYICJEE FINISH !
3
\\ :
I ™~ RETRACT
! MOTIOR
FINISH ALLOWANCE T
ROUGH CUTTING rr I
ALLOWANCE
i
1
L

)
[
[

+X L
K

G72 starts at point A, performs stock re-
moval cycle (—) and rough finishing cycle
(---), and returns to point A when com-
pleted. If K 1s not specified, rough finish-
ing ¢ycle is skipped. Retracting is per~
formed by rapid traverse G00. Cutting
rate depends on the speed (GQ0 or GO1)
specified by the program of AA'.
Each depth of cut D along X-axis can be
overrided by 10% step within the range of

0 to 200%, by G71/G72 cut depth override
seiection or setting.

¥

Cycle start sequence number

Cycle finish sequence number

F(E):++ S... RIl...

{See Note 1.)

Depth of cut in Z-axis direttion

(without signs)

Rough finishing allowance
in Z-axis direction

"~ Finishing allowance in Z-axis direction

maximum)

Cautions of concaved finishing shape pro-
gram

G72 only performs the operations which are
paralle]l to Z axis. The same cautions as
with G71 are applied to G72 except that the
retracting amount of G72 may be set by
setting #6203.

(3) Cautions for G72 command
The same cautions as with G711 are applied
to G72.

EXAMPLE: In case of 1 =K = 0, tool nose radius

compensation is not applied.

+X am (D}
A’ —
I'x A
L
—
170 DIA
160 Dia <
A
120. DIA \
20. DI o 3mm (g?
l B
40 DI
0 5 mm (W) +2
10.310.| 20, L. |5
1

Fig. 2.8.26.19



2.8.26.3 Stock Removal in Facing (G72) (CONT'D)
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N1 G50 X260 2Zée0, ;
N2 GO0 S1000 MO3 TO0202 ;
N3 X170. 2Z5. ; ‘-—Stock removal in facing
N4 G72 P5 Ol1l U0.6 wW0.5 10 KO D4.0 F0.3 S200 ;
N5 GO01 2-60. F0.15 ; ..... Cutting at feed
N6 X120. s250 ;
N7 Z-50. ;
N8 XB0. Z-40. 5400 ;
N9 Z-20. Finishing
shape
N10 X40. Z0 S800 ; program
NIl 25. ;
N12 GO0 X260. 2Z60.
NI13 TO0303 ;
N14 X170. Z5. ,
N15 G70 P5 Ol11 ; ....... Executes finishing cycle
V. k28 ¥ 438 . :
Ao W, K< (}l g W ?A -]
r y
—
+X
— L4 [r—
FINISHING A
+7  WORK SHAPE FINISHING
OR G71 AND ALLOWANCE
— ] o In the case that U, W, I and
K < 0 are erroneously
programmed,
A 1 J’A
L, 1<g u, 1<0
W, K<p W, K>0

Fig. 2.47 Relation between Finishing
Shape Program and Signs of
Addresses U, W, I and K

A wrong sign will cause a grouging of the
workpiece as shown below.



2,8,.26.4 Pattern Repeating {G73)

This cycle is useful for cutting the workpiece
such as moldings and forgings whose cutting
shapes are roughly made beforehand.

(1) Command format

Sequence No. for cycle start
Sequence No. for cycle fimish

G73 Pns Qnf UY... Wi... I# .. K# . D... F(E).-- S... ;
Note
Nas ----- : ]..-_ Number of cuttings
...... ; (1s D & 127, without signs)

Rough finishing allowance
in Z~axis direction

— Fimishing allowance in X direction
(Radius designation)

‘— Finishing allowance in Z-axis direction

‘— Fimishing allowance 1n X -axis direction
(Di1ameter designation)

L Finishing shape program {45 blocks maximum)
Tool path A + A' = B (See Fig.
Sequence number should start with ns and end with nf.
F and 5 commands are effective only when
G70 imshing cycle is executed.

Note: Feed command (F(E)) and spindle speed command(S) are
given for executing closed loop cutting cycle.

K (2) Rules in programming G73
+X (Retracting) ‘ C
‘ 1 a. Address U, W, I and K must be program-
— ) med with signs.

b. Address D for number of cuttings must be
programmed without signs, obeying the fol-
lowing restriction.

1 sD s 127
R E ;
ANCE %—K— D command ocut of the above range causes
1 +Z data error. (Alarm code "096")
. When D is 1, the cutting of I and K values
———— Finishing shape program is completed in a single cycle remaining
~——— Pattern repeating cycle finishing allowance.
~-- Start and finish :
at position A c. Finishing shape should be programmed im-
mediately after the block containing G73.
Fig. 2.48

d. The start (Nns) and end (Nnf) block of a
finishing shape cycle must be programmed
with G00 or GO1.

But these 2 blocks need not be parallel with
X or Z axis.



2.8.26.4 Pattern Repeating (G73) (CONT'D)

Finishing shape program does not need to
be repetitive monotonous increase or de-
crease 1 X or Z coordinate.

NOTLS,

1.

928

When F(E) and S functions are not specified
in the block containmg G73, the F (E) and

S functions specified in the preceding blocks
are effective in the pattern repeating cycle.
F(E} and S functions specified 1n the pro-
gram of finishing work shape are effective
in finishing cycle G70 and ignored 1n pattern
repeating cycle.

Table below shows the G codes which can be
specified in the program excluding the blocks
of Nns and Nnf.

Usable G codes Remarks

G01, GO6, GoOZ,
G03, G22, G23

Gll, Gl2 Counted as 2 blocks
Glll Counted as 4 blocks
Gl1z Counted as 5 blocks

When I and K are 0 or not designated, 1t
causes 1nput error. (Alarm code "096" 1s
displayed )

4 I and AK (rough cutting allowance per
cycle} are calculated as follows.

1 I
AL = 57, 4K = 53

where D 2 2

Note that the control 1gnores the value
beiow 0.001 millimeter. As a rule, the
program should be made so that A1 and AK
are not smaller than 0.00]1 milhmeter.

Processing of AI and AK

EXAMPLE 1

In case of 1 = 0.005 mm, K = 0,005 mm,
D=7

a1 = 29B o
Input error occurs.
AL = 0.205 -0

EXAMPLE 2

Incase 011 = 0.0l mm. K =0.0l mm, D =7

AT = 0‘601 = 0.001 mm
AK = O'b‘” = 0.001 mm

Therefore, the cutting allowance of each
cycle is as follows.

Ist to 6th cycle -+ AI = AK = 0,001 mm
7th cycle  ...... Al = AK = 0.004 mm
(6) When the program has entered the tool nose
radius compensation mode before G73 is com-
manded, the compensation is effective for
all cycles of G73.
EXAMPLE
+X

b —

N10
N1l

Nl2

180. DI!\.’_

160 DIA

120 Dia
80. DIA| [t. B

G50 X260, Z220

GO0 5300 MO3 TO303

X220 Z160

+— Pattern repeating

N13
N14
N15
N16
N17
N1&

N19

G73 Pi4 O1% UZ, w1l I8 KB D3 FO 3 $200 ,

-

GOD XBO wW-40 5400 ,

G0l w-20 FO 15

Finushing shape

X120 wW-10 s300 program

w-20
G22 Xleo

w-20 R20. sz00 ,

G0l X180 w-10

N20

GO0 X260 2220



2.8.26.5 Finishing Cycle (G70)

+ 1
After rough cutting of G71, G72 and G73, the
fimishing cutting can be made by the commands
following G70.

(1)

G70 Pns Qnf ;
’ -l-nf:

ns:

This command permits the execution of the

finishing shape program in G71, G72 or
G73 which 1s commanded previously.

Sequence number for
cycle finish

Sequence number for
cycle start

F(E) and S functions specified in the finish-
ing shape program are effective inthe fimish-
ing cycle.

F(E) and S functions for rough cutting spec-
ified in the block containing G71, G72 or G73
are ignored 1n the finishing cycle.

NOTE: The internal memory for stoning the
finishang shape program:

To shorten the stock removal cycle time, the
fimishing shape program 1s binary-converted
and then is stored in the memory (one)

pair) in the umt.

This memory is called the

internal memory for finishing shape program.

(2)

G70 does not need to be commanded imme-
diately after the block of G71, G72 or G73.
Necessary information such as tool change
from a rough cutting cutter to a finishing
cutter can be mserted between them.

However, the following command and opera-
tion should not be programmed between them.

Inhibited command

and operation Result

M02 and M30 commands
with internal reset

Finishing shape
program in the

Reset operation

memory are
eliminated.

(3)

Storage and search of the finishing shape
program

The processing of the finishing shape pro-
gram is different in tape operation
mode and memory operation mode.

a.

Operation in Tape Mode
"G71 Pns Qnf--- ; Stock removal
1in turning
Nng:-- Finishing shape
program (A)
) (25 blocks
! maximum)
Nnf:-- ;
~
G70 Pns Qnf.-+ ;—— Execution of
finishing cycle
“G72 Pns' Qnf':.+ ;—— Stock removal
in facing
Nns'-»: ;
Finishing shape
: program (B)
' (25 blocks
Lan‘- R maximum)
After executing the above program the pro-
gram (A) is eliminated and the program (B)
is retained in the finishing shape memory.
Therefore, the finishing command with G70
in the trailing program is effective for the
finishing shape program (B).
1f the sequence number specified by G70
does not match the sequence number in the
memory for finishing shape program, an
error ("091") is caused.
. Operation in memory (MEM) mode

When the sequence number specified by G70
matches the sequence number in the memory
of finishing shape program, the finishing
cycle is normally executed. If they do not
match, a search for the specified fimishing
shape program from the part programs is
performed. Then, the program is stored in
the memory and is executed. This is called
the finishing shape program search feature.
This feature enables, only in memory mode,
the programming in which the stock removal
cycle (or closed loop cutting cycle) is per-
formed two or more times as shown below
and then the finishing cycle is performed
for each stock removal cycle:

Stock removal cycle {(A)
Stock rem+oval cycle (B)
Finishing+cycle (A)
Finishingt:ycle (B)
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2.8.26.5 Finishing Cycle (G70) (CONT'D)

Supplement

(1) The use of the fimshing shape program fea-

ture increases the cycle time as follows:

* Example of finishing shape program search

time:

When the machining tape is 5 m (2000 char-

cters) long and the finishing shape pro-
gram 1s stored in the middle of the tape,
the cycle time 15 about 100 msec.

Example of the execution time for storing
the searched finishing shape program in
internal memory:

When the size of the fimishing shape pro-
gram 15 30 blocks, the execution time 15
about 1 sec. However, the storing of the
scarched program in internal memory 1s
performed in the block which precedes
the block of G70 command. Hence, the
cycle time 15 increased by the amount
obtained by subtracting the execution
time of the preceding block from the
above time (about 1 sec}.

2.8.26.6 Peck Drilling in Z-axis (G74)

This command permits the operation of peck driil-

ing with pecking motion in paralle] with Z axuis.

(1) Command format

100

G774 xX(uyr - z{wy* .. I... K-.-- D...

(1) This scarch feature 1s executed only 1n the
part program having the program numbe
for which G70 1s specified.

NOTES:

1. For the sequence number ns for cycle start
and nf for cycle finish, the following case
causes 1nput crror.

When the sequence numbers ns and nf
of G70 are not commanded in the finush-
ing shape program (Tape operation)

When the sequence number ns of G70 1s
commanded 1n advance of sequence num-
ber ns, or ns = nf.

2. When the program has entered the tool nose
radius compensation mode before G70 1s com-
manded, the compensation is effective for

4

Z coordinate of position C

X coordinate of position B

R* Rapid traverse
F. Specified by F code

+X 4. Rezracting amount

(Setting #6204)

bl
-
mlc

< +2

Fig. 2.49

G170.

F(E)--- {(R1) ,
f Nc;te 1
Feedrate

Retracting amount of the tool at the
cutting bottom (without signs)

Depth of cut 1in Z-axis direction (without signs)

Move amount in X-axis direction (without signs)

The cycle starts and finishes at position A.
The fixed amount of pecking is set by the
parameter No. 74.

Note 1: The above diagram 1s of the cause
where "R1" 1s not specified. When "R1" 1s
specified, the retracting amount (§) for
each approach is ignored and the tool re-
turns to the approach start point, namely
point A 1n Z-axis,

This cycle starts at point A and ends at 1t.



NOTES: 8. The tool nose radius compensation 15 neffec-
.- tive for G74 and G75.

1. Addresses I, K and D must be programmed
without signs. EXAMPLE

2. When the command of I >|U/2} is issued, G74 X40. z50. 14. K15. D1. FO. 25
the cycle finishes after the finish of the
pecking motion from position B following
the pecking motion from position A. +X

15

—

3. When the command of K >| W] is issued, [}
the cutting is made at once to the cutting
bottom without the pecking motion.

B S B S __41

4. When D 15 programmed as 0 or D is not 80. DIA
programmed, the retracting motion is not
made at the cutting bottom. +2

5. The final cutting amount 1n the Z direction
K' and the final move amount 1n the X direc-
tion I' are automatically calculated.

6. 1 X(U) , I or D is omitted, only one-cycle
operation 1s made in the direction of Z-axis, 50. | 120.
which 1s used for driling. '

7. When the contents of setting #6204 are set
to 0, the cutting 1s made at once to the cut-
ting bottom without pecking motion.

2.8.26.7 Grooving In X-Axis {G75)

{1) This command permits the operation of peck
driling with pecking motion mn parallel with
X-axis.

a. Command format

G75 X(U)... Z(w)*... I1... K-+ D-.- F(E)--- (R1) ;
Note 1

Feedrate

Retracting amount of the tool at the
cutting bottom (without signs)

Move amount in 2-axis direction (without signs)

Cutting depth in X-axis direction (without signs)

Z coordinate of position B

X coordinate of position C

10°



2.8.26.7 Crooving in X-Axis {G75) (CONT'D}

R Rapid traverse

F Specified by

F code
Retracting amount
(Setting #6205)

+2Z

Fig. 2.50

Note 1: The above diagram is of the case
where "R1" 1s not specified. When "R1" ;s
specified, the retractingamount (§) for
each approach 1s ignored and the tool re-
turns to the approach start point, namely
point A in X-axas.

This cycle starts at point A and ends at 1t.

NOTES G74 permits the cutting in the direc-
tion of Z-axis, and G75 in the direction of X-
axts. Therefore, the cautions in programming
G751s the same as those of G74. Refer to 2.8.
26.0 Peck Dnilling 1n Z-axis {G74).

2.8.26.8 Automatic Threading Cycle (G76)

This cycle provides automatic cutting of straight
and tapcr threadings along the angle of thread.

(1) Command format

G76 X{(U)*... Z(W)#... I3... K... D... F(EY... A...

EXAMPLE.

N1l GO0 X86. z70. |,

N2 G75 X50. z40. lo. K4. (DO) FOD.2
+X
4
) Zan i

s

=

AT
BO

Dia 50 DI1A
+Z

’

. T

(radius designation)

Z coordinate of position C

X coordinate of position C

102

¢
Angle of thread (deg)

Lead of thread

First depth of cut (without signs)
Height of thread (without signs)

Distance of tapered section



The sign of figure following the address I is +X
decided by the direction of position B' view-
ed from position C,

R
R
)
+X \ A/ 2 F {E)
g
N R A X 2)
L R 212 w
i! —— +2
[ u Fig"~ 5
! K
< Y T = Fig. 2.53
: o
4 W | (3) Rapid threading pull-out
+Z
If "Rapid threading pull-out input (cnz)”

is on when G76 is specified, Rapid threading
pull-out 1s performed. (y) may be set to
Fig. 2.51 parameter #6080, in the range of 0 to 25.5L
and in increments of 0.1L, where L 1s the
lead of the specified thread.
The following shows the cutting position
around point B (In case of taper thread). NOTES:

The G76 cycle starts and ends at point 4. 1. The depth of cut D in the first cycle is re-
stricted by height of thread K as follows.

"'-.__.‘ 1
15T CYCLE b EK s D <K
2D CYELE
s e b
H \
- N /¥Dpy Addresses K and D must be programmed
N — without signs.
? o _-_L .
2.7 B . 2. When taper threading is commanded with an

(SETTING #6206) effective angle, except 0, X coordinate of
threading start position does not extend to
the depth of cut.

Fig. 2.52
:
The depth of cut in Nth cycle 1s: - e
Dﬂ
Dn =vnD .t’f.._
A

The following six angles can be used as the START
command of thread angle. FOSTTION

A = 0°, 29° ° o 0 o 3. If the thread angle other than the above list-

9o, 30°, 55°, 60°, 80 ed (0°, 29°, 30°, 55°, 60°, 80°) is arbitrarily

) commanded, the next larger angle 1s selected.
Cutting in final cycle is made with the depth
of fixed amount a, which is set by the setting

L TOMATT EXAMPLE
) Straight thread (Command) Al5 —e (Execution) A2Y
when the address I 1» 0 or not designated, When A - 809, AB0 is uxccuted.

a straight thread 1s cut as shown below.
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2.8.26.8 Automatic Threading Cycle (G76)
{Cont'd)

104

When the depth of cut in the final cycle along
the thread angle (v'nend D) is not met with
(K - a), the difference betweenK and a 1s de-
ducted from D. The depth of cut in first
cycle never becomes larger than D,

EXAMPLE

Incaseof D =5.0 mm, K = 9.8 mm,
a (Fixed amount) = 0.2 mm

nend D = ¥4 x 5.000 = 10.000 mm

¥ nend D - (K - a)
10,000 - (9.800 - 0,200)

Difference

0.400 > 0

Thus, the depth of cut in each cycle 1s

as fpllows.

First cycle - :-c: e 5.000 - 0.400
= 4,600 mm

Second cycle --- v2 x 5,000 - 0,400
= 6.671 mm

Third cycle - V3 x 5.000 - 0.400
= §.260 mm

Fourth cycle + - ¥4 x 5,000 - 0.400
=9 600 mm

Fifth cycle - ... 9.600 + 0.200

(a)

= 9,800 mm

(4)
(5)

Thread cutting heold (option)

When this option 1s used, depressing the
FEED HOLD durning thread cutting causes
the tool to perform threading up immediately
and then return to start point A, When
parameter #6019D7 = 1, the tool stops at
position B where Rapid threading pull-cut is
terminated. Then, the tool returns to point
A upon depression of CYCLE START,

THREADCUTTING CYCLE
PATE WITHOUT HOLD

If the thread cutting hold option 1s not
selected, depressing of the FEED HOLD
during thread cutting does not held the
operation, which stops at point C where the
retracting operation 1s completed.

Tool nose radius compensationt is not
available for G76.

G code of 01 group must be newly program-
med 1n the next block of G76 cycle.

EXAMPLE

G-+
GO0 M30



EXAMPLE:

GO0 X66. 2115, i

G76 X56.2 Z30. K3.9 D2. Fé. A60
GogQ

-

+X
T
1
+D-2 O
(CoMMAND)
64 DA 56 2 DIA
(a) - +2
| e
i
K| 8 \\
15 M8« Pe.
&0°
(v [
y 390

Depth of cut for each cycle when
a (fixed amount) 15 0.2 mm

Ist cycle 1.700 mm
énd cycle = 2,528 mm
3rd cycle —— 3,164 mm
4th cycle —— 3,700 mm
5th cycle ——— 3,900 mm

Though D200 (2.0 mm) is programmed, the
actual depth of cut becomes 1.7 mm by the
calculation of vVng,g D because of the dif-
ference between /igngd D and (K - a).

2,8.26.9 Precautions in Programming G 70
through c76

Prohibition of MDI mode

* Operation tn MDI mode cannot be made while
multiple repetitive cycles (G70 through G76)
are executed,

* Multiple repetitive cycles (G70 through G76)
cannot be written-in through the operation in
MDI mode.

Single block operation

 Executing G70 through G76 at SINGLE BLOCK
switch ON brings the following results.

G70, GT71, G72 Program stops at
G73, G74, G75 every block.

A Program stops
po=——— at position A
i ! after each cycle

“~ s fimshed.

G76

Symmetrical pattern

* The symmetrical four patterns can be command-
ed by each of G71 to G76.

" Signs of U, W and I should be properly specifi-
ed in the finishing shape program for G71 to
G73. (See Fig. 2.8.26.33 )

* Command positionof (X, 2) or (U, W) with re-
spect to position A should be properly specifi-
ed for G74 to G76.

+X U= W, b= U= w— |-

AQ—-——-_
! C C

Y SOUSIE [ S

Ut Wt [ L+ W~ ja

& .

Fig. 2.54 Four Patterns of G76
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2.8.26.9 Precautions in Programming G70
through G76 (CONT'D)

Table 2.22 Multiple Repetitive Cycles

Cutting Cycle Command Format

(1) Monotonous increase/decrease path

G71 Pns Qnf U -+ W. . 1...
K-« D--- F(E})--+ &...

Nns :
Finishing shape
program
1
G71 : L Naf--
Stock TAPE COMMAND A l__ 2
Removal N{(ns)-N(nf) WTI {2} Concaved shape

in Turning
G?71 Pns Qnf U --

I
D - F(E}. . S§... Rl ,

=
— - ———— -
PP e g o ’ A Nns- - .,
A a— /i -
‘\_ /’l ‘M’ ) Finishing shape
\ 7 “-—’5 . rogram
) A L2 . PTOE
p— A
Nnf-.-
TABE
C

(U, W, I, and K must be programmed
with signs.)

{1) Monotonous increase/decrease path

G772 Pns Qnf U« W... I..
K .. D.. F(E) -+ & .
Nns. - H

Finishing shape
program

G72
Stock
Removal
in Facing

{2) Concaved shape

G72 Pns Qnf w--- K
D -+ F(E):-- 5.+ RI1 ;

an... R

Fimishing shape
program

Nnf--+

(U, w, I, and K must be programmed
with signs.)
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(3) Cautions in programming G90

a. T, S and M functions for G90 cycle must be
specified beforehand in the preceding blocks.
Specifying T, S and M functions requiring
answer of FIN signal in the effective area
of GH) causes error.

G90 X+++ Zeew I... F(E)..: ;
> SRS
Effective
Xoee area of
T0505 M05 ; ==— [Error] - ©%
GO0 X--- Z--v ;
G900 X-.. Z.+: 1:-- F(E}.-- ;
X-- Effective
Xeor s area of
G90
G00 T0505 M05 ;~—[Correct]
X. « Zooe s

The effective area of G90 is from the block
containing G90 to the one before the block
in which the other G code of 01 group 1s
specified. This rule also applies to the G92
and G94 described later.

b. In Single Block mode, the execution of G90
cycle stops after the completion of the cycle
to @

2.8.27.2 Threading Cycle (G%2)
(1) Straight threading cycle
G922 X(u)---

Z(w)..- F(E)--- ,

Lead designation (L}

The cycle @O to @ shown below is ex-
ecuted by this command.

- X i

==~ Rapid traveriss

— Specified b
F code Y

* {or E code)

u
-ﬂr

Datails of Chamfering
for Thread (M23)

Fig. 2.57

Rapid threading pull-out.

If "rapid threading pull-out input (CDZ)" 1s on
when G92 is specified, rapid threading pull-out
is performed. Rapid threading pull-out value (y)
may be set to parameter #6080, in the range of 0
to 25.5L and in increments of 0.1L, where L 1s
the lead of the specified thread. Generally, it is
convenient to create and use the sequence in
which "rapid threading pull-out (CDZ)" 1s turned
on/off through the use of a given M code.

Since G92 is modal, the ¢cycle operation will
be continued by specifying depth of cut in
the direction of X-axis.

X(Uy.--
X(u) -+

EXAMPLE:

N30 GO0 X80. 276.2 MDD ;--MOO: Rapid

threading pull-
N3l G92 X66.4 225.4 F6, ; | out ON
N32 X65. ; Threading
. cycle cutting
N33 X63.8 four times
N34 X62.64
N35 GO0 X100.Z2100. MAA;—MA L+ Rapid
threading pull-
out OFF

+X

5
N
AN <
& 6264 DIA -z
70. D1A Depth of cut
L NN
el First cycle: 1.8 mm
=L Second cycle. 0.7 mm
B2 Third cycle: 0.6 mm

Fourth cycle: 0.58 mm

10°



2.8.27.2 Threading Cycle (G92) (CONT'D) EXAMPLE

(2) Straight thread cutting cycle with angle +X
7.2 4
cer Z(W):-ee K-+ F(E):-- : &0 Angle of thread
G92 X(u) (W) (E) 24 g
This command permits the thread cuttin [~=1="=°"°""" Al 307 Depth of Cut
aloné the angle of thread. The cycle 6 }\\ 5 -'i' b ) te
to shown below 15 executed. T 80 p1a 497 3{1“-_
" g 70 DIA
(. " —Cr 62. 64 DIA *z
e ——=—o  Rapid traverse
[o 7 o+ S TN ARV
¥ e & — &
N -
! 7
:!‘af__%_&_ /LE-!I Calculation of K--+ K = d.tan(60°/2)
3 vz K] =-1.8 x 0.57735 = -0.866 mm
K2 =-2.5x 0.57735 = -1. 443 mm
Fig. 2.58 K3 =-3.1x 0.57735 = -1.790 mm
The sign of figure following address K is Kg=-3.68 x 0.57735 = ~2.125 mm
decided by the direction of position A' view-
e; ;r:m pzsitlon A. °n P on v N40 GO0 XBO, 2Z276.2 MO0 ;
ANCLE OF THREAD N4l G92 X66.4 Z25.4 K-0.87 Fé6
yl N4Z2 X65. K-1.44 ;
----- -l N43 X63.8 K-1.79 ;
/// N44 X62.64 K-2.13 ;

N45 GO0 X100, Z100. Maa

f
|
1
b / R
1 Ay dr DEPTR OF CUT
1
da

]
]
5
First cycle I’
Second cycle A (3) Taper threading cycle
Nth cycle Al
/| K G92 X(U)--- Z(W)--- I... F(E)--- ;

Kt [ Kn i =datan (4}
Kn * The cycle @ to (@ shown below is exe-

cuted by this command.

Fig. 2.59 .
For the threading along the angle of thread, 5 ! w ll
the K for each cycle obtained from the above — | A
formula should be programmed. r £ | === Rapid traverse
k4 :3' j‘,} = Specified by F code
3 ! (or E code)
a tan (af2) 18 < .
290 0.258618 3 ’
~
30° 0.267949
550 0.520567
60° 0.577350 ] +
Boe 0.839100
Details of Rapid
Fig. 2.60 Threading Pull-out
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The sign of figure following address I is de-
cided by the direction of position A' viewed
from position B. Since G92 is modal, the
cycle operation is continued by specifying
threading depth in the X-axis direction in
the trailing blocks as follows,

X(U)...
X(u).-.
EXAMPLE:

N50 GO0 X80. Z80.8 MO0 ;

N51 G92 X70.
N52 X68.8 ;
N353 X67.8 ;

w-50.8 I-1.5 F2. ;

(4)

N54 GO0 X100. Z100. MaAA

+\

¥ i 00 ;Jy
TrroTTTTTTT LEAD: 2.0

A | |
== _

Depth of Cut
Second cycle: 0.6 mm
Third cycle: 0.5 mm

Taper threading cycle with angle (Cutting
along the angle of thread)

G92 X(U)-.. 2Z(W). .+ I... K... F(E)-..;

This command permits the threading along
the angle of thread in taper threading. The
figure following the address K must be pro-
grammed with a sign.

Rapid traverse

Specified by F code
{or E code)

Fig. 2.6l

o —————————— 4
| a4
!
: 3
[}
" ! ! 4. | DEPTH OF
1 A ¢ CUT
:[—\' .
L
¥
W
Fig. 2.62

For the threading along the angle of thread,
the K for each cycle obtained from the fol-
lowing formula should be programmed.

dn.tan{a/2)
1 2 .tan{a/2)

|Kkn{ =

w

The sign in the denomnator depends on8"':

g < 90° + s
a! > gpe -+ han

NOTE: For the control equipped with Mul-
tiple Repetitive Cyclet, the above trouble-
some calculation can be omitted by using
G176 (Automatic Thread Cutting Cycle).
The control performs the above calculation
automatically by the G76 command.

(5} Cautions 1n programming G92

a. Specifying T, 8 and M codes in the effec-
tive area of G92 causes format error.

b. In Single Block mode, the execution of G92

cycle ig stopped after the completion of the
cycle @ to .

€. Thread cutting hold (option)

When this option is used, depressing the
FEED HOLD during thread cutting causes
the tool to perform threading up immediate-
ly and then return to start point A.

When parameter #6019D7 = 1, the tool stops
at position B where threading up terminated.
Then, the tool returns to point A upon de-
pression of the CYCLE START.

THREADCUTTING CYCLE
PATH WITHOUT BOLD

Fig. 2.63

FEED HOLD

in



2.8.27.2 Threading Cycle (C9%2) (CONT'D}

1f the threadcutting hold option 1s not se-

fccted, depressing of the FEED HOLD during

thread cutting does not hold the operation,
which stops at point C where the retracting
operation 1s completed,

Si1» angles of thread can be used in Multi-
ple Repetitive cycle G76. 1In the G92 com-
mand, arbitrary angles of thread can be

performed for threading.

2.8.27.3 Facing Cycle B {G94)
(1) Straght facing cycle
Z(W)- -

G944 X(u)--- F(E)--- ;

The straight facing cycle @ to @ is

executed by this command.

A @
—QF.--
START POINT A

@

+x

~ic

Nl:w.
—— ]
a
x
-

@ —_— Rapid traverse

+2Z

Fig. 2.64

Since G94 1s modal, the cycle operation will
be continued by specifying depth of cut in
the Z-axis direction 1n the following blocks

as follows.
Z(W) e
z(w)' * ’

EXAMPLE

N60 GO0 X65. Z42. ;

N6 G94 X20. 238. FO0.35 ;

N6Z2 Z34., by G9%4
N63 Z30. command.
N64 GO00O. . ;
-
r,**;‘f'g
A
vl DlA ! ' t :
X RN
i
20 DI -z
| R TR

112

= Specified by F code

Three cycles

(2)

(3)

Taper facing cycle

G944 XxX{(uU)--..

The taper facing cycle Q)
cuted by this command.

Z{W).--. K...

F(E)---.
to @ is exe-

+ N
4 k‘“___:rﬂ
i
I
L @ @
i
: : Rapid traverse
3 ! : Specified by
3 B w c F code
> - +2
/ 2
[ /—‘
Fig. 2.65

The sign of figure following the address K
1s decided by the direction of position A'
viewed from position B.

EXAMPLE:

N70 GO0 X74. Z32. ;

N71 G9% X20. Z30. K-5.29 F0.3 ,
N72 Z25. ;
N73 Z220. ;
N74 GOO--- Three cycles
by G94 command
- 5 79
i %_,
|
!
i
I
I
70 DIA _2’_
-2
| 0 20 ITA
X L

Cautions in programming G9%4

M, S and T functions cannot be specified 1n
the effective area of G94.

- In Single Block mode, the execution of G94

cycle is stopped after the completion of
to



Table 2.23 Canned Cycles

Code Straight Cycle Taper Cycle
G90 G900 X(U).-.. Z(W}... F(E)--- ; G90 X(U)-++» Z{(W)... I--- F(E}-.. ;
Turning
Cycle g
R _T R
F R U/s2
F R us2
= ,
. \‘Ji b
2 w X |
1
G932 G92 X(U)::- Z(W)-«+ F{E}:-. ; G92 X(U)-+»+ Z(W)--- I--. F(E}--: ;
Threading
Cycle Q Q
R Y 3 I
R
R . R U/
us2 45’
s/ N f\Y
F F .
X
z w X z W
] THREAD THREAD
Y T puLLovT —— 7 }——pPULLOUT
G94 G94 X(U)--- 2{(W):-.- F(E)... ; G%4 X(U)-++ Z{W)..- K-+ F(E): - ;
Facing
Cycle z w | —Z W
_ A § A
R “r —— R 4
u/2 F R v/2 F R
F F
X X
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2.8.28 CONSTANT SURFACE SPEED CONTROL
(c9s, ¢ ™

This fcature may be installed when the 54 digit
specification option 1s selected.

The following G codes are used:

G96

Specifies the constant surface
speed control.

4

G97

Cancels the constant surface
speed control.

F At the time of power-on, G97 {(cancel) 1s pro-
vided.

These are modal G codes which belong to 02
group.

{n

a.

114

Constant surface speed control (G96)

G% s--  (MO3)

Using this command, specify the surface
speed of the work in a numeral of up to 4
digits after address S. The unit of the
surface speed 15 as follows:

Unit

Metric mput m/min

Inch input ft/min

When the surface speed is specified, the
equipment assumes the X-axis current value
(Note 1) to be the diameter of the work and
computes the spindle RPM every 100 msec

50 that the specified surface speed 1is ob-
tained. The computation result 1s sent as
the analog voltage output or the binary 12-
b1t signal output. In the subsequent blocks,
the surface speed may be varied by S speci-
fication.

For a machine tool that allows spindle gear
change, instruct the M code for gear change
specification before the block of G96 com-
mand. For detals, refer to the 1nstruction
manual for .hat machine tool,

EXAMPLE:
N8 MAA M code for spindle
gear change {gear ratio

No. 4 1s specified),
N9 G% S100 MO3 ;

(2}

(3)

b.
{1}

(1)

Before the block of G9 command, the spin-
dle masimum RPM should Le speaificd by G50,
This speeification prevents the spindic RPM
from getting abnormally high by the com-
putation of surface speed when the X-axis
current value 1s smaller.

EXAMPLE:

N10 G50 s2000 ;

Specified the upper
limit of spindle RPM
N1l Maa

N12 G96 S150 MO03 ,

Constant surface speed control cancel (G97)

G97 sS-.. (MO3)}

Using this command, directly specify the
spindle RPM 1n a numeral of up to 4 digits
after address S. The constant surface
speed control 1s cancelled and the usual
spindle feature of S ¢4-digit specification 1s
resumed.

Cautions for constant surface speed control

How to set coordinate system (See Note)

When performing the constant surface speed
control, make programming by setting G50
coordinate system or G58 work coordinate
system so that X-axis coordinate value of

the spindle rotational center become "0."

In other words, the coordinate system should
be set such that its X-axis coordinate value
correctly represents the diameter of the
work at its machining point.

How to handle tool position offset amount

When performing the constant surface
speed control, parameter #6020D} 1s gen-
erally set to "0." This enables the con-
trol to perform the computation for con-
stant surface speed control without add-
ing the tool position offset amount to the
specified coordinate value. If a large
value 15 used for the offset amount, the
tool position offset 1s normally executed
and, at the same time, the constant sur-
face speed control 1s correctly performed.

When #6020D} 1s set to "1," the value
(Specified coordinate value + tool position
offset amount) 1s assumed to be the work
diameter to compute the constant surface
speed. Hence, care should be taken not
to use a large value for the offset amount
by performing coordinate system setting
for each tool and using the tool position
offset for tool wear compensation.
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4095

d.

Note: #6020D1 and #6020D7 are independ-
end from each other.

#6020D% = "0" ... The position obtained
by adding the tool! position offset amount
and the tool nose radius compensation
amount is shown in the current position
display "POSITION ABSOLUTE."

#6020D7 = "1" ... The position obtained
by not adding the tool position offset
amount is shown in the current position
display "POSITION ABSOLUTE."

Thus, the switching of the computation
for constant surface speed control and
the switching of the computation for cur-
rent position display on CRT are perform-
ed separately.

The spindle gear may be changed in the
maximum of 4 steps. The parameters for
the gear change are as shown below. For
details, see the Parameter List.

COMMAND TOQ
SPINDLE MOTCR

4 . d L e,
! Lt
T / /
L

/|t
Al
Sy
fir, F
! (d
h
] ; SPINDLE SPEED
!
Lz T
s8N
zem
s8N
— ra2es
= 6268
= 6267
= 6266
L—samy
627
L6277
%6276
Fig. 2.66

When parameter #6020Dp = "1," the constant
surface speed control is performed on all
positioning blocks (G00, G06) also. For
positioning, however, the constant surface
speed is computed for the end coordinate of
the positioning block. The constant sur-
face speed is at every moment computed for
only the cutting block,

When #6020Dg = "0," the constant surface
speed control is performed only on the cut-
ting block and the positioning block immedi-
ately before it. For the positioning block,
the constant surface speed is computed for
its end coordinate.

/N\_ THIS PROVIDES END
Goo /s POINT SURFACE SPEED
AT START OF GOO.

AT THE TIME OF GOO,
CONSTANT SURFACE
SPEED IS COMPUTED

[ P
<
=2
>
~
Y
~

- z  FOR THIS.
Fig. 2,67
EXAMPLE: #6020 =0

, Upper limit of spindle
N4 G50 51500 : l--speed clamp (in rpm)
N5 M&d

M code for gear change
N6 G96 S150 M03 ; Constant surface
N7 GO0 X40. Z5. ; speed 150 m/min

N8 G01 20 FO.15 ;

. Constant
N9 X80. 2-30. ; | curface
N10 w-10. ; speed contraol
N1l G22 X120. w-20. R20. ;
N12 GOl Ul0. ; )
N13 G97 5500 :——[Cance] of constant

. surface speed
N14 G50 52000 ; control

X
R20
120 DIA

BlA 0] _

20 [10] 30 |[s

i

2.8.25 FEED FUNCTION DESICNATION (C98, G99)

These G codes are used to switch between the

designation of feed per minute and the designa-

tion of feed per revolution, before specifying
F(E) code (feed) command.

(1) G98 ;

By this command, the F{E) code specified

after is executed on a feed per minutc basis.

Go9s Meaning

Metric input mm/min designation

Inch input in/min designation
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2.8.29 FEED FUNCTION DESIGNATION (G98, G99)
{CONT'D)

(2} G99 ;

By this command, the F(E) code specified
after 1s executed on a feed per revolution

basis.
G99 Meaning
Metric input mm/rev designation
Inch input inch/rev designation
NOTES:

1. G98 and G99 are modal G codes, which remain
vahd until the designation 1s changed.

2. When switcling between G98 and G99 i1s per-
formed, F(E) code designated before 1s can-
celled. So, 1t must be designated again.
Otherwise, an error is caused at the next
cutting block.

3. The imtial G code at power-on may be switch-
cd between G98 and G9%% by the use of the
following parameter

Parameter Init:zal G code
#6005D1 = 0 G938
#6005D7 = ] G99

2.8.30 TOOL LIFE CONTROL (G122, G123)7

Thi- feature allows a long, unattended operation
by replacing the tools cach time the designated
number of pieces or the designated use hour 1s
reached

(1) The tool Iife control consists of the following
three steps

. Registration of tool information

{;}  Repistration of tool group number.
The tool numbers of the tools of the same
type are registered as one group.

{11) Repgistration of hife of each tool group.
The number of piecesa that can be machined
by a tool to be registered in each tool
group and the usable hours of it are reg-
1stered.

(m1) Registration of use offset number of each
tool.

These must be registered from the part pro-
gram 1n the memory of the equipment before
sturting machining.

116

(2)

b. T designation for tool life control

For the T designation in the part program.
the special T designation for tool life con-
trol must be used.

c. Input/output signals for tool life control

Tool lafe contro] 1/0 signal.

input.

* Tool skip 1input.

* Tool replacement completion input.

* Tool replacement completion group number

The above inputs are provided to implement
the highly efficient tool hife control feature.

The following describe these three steps
in detal:

Registration of tool information

a2 The part program for tool information
registration

-______-—-—_"\
Gl2z

P.--

TOO AL ;
TOOAA ;

o [T

P...
TOOAS ;
TODAA ; |

G123

— ———
,

L+ ;

-
~

;

G code for tool information
registration start
Command for group number
and life
Address P: Tool group
[ number ]
Address L: Life per tool

The tool numbers of the
group designated by
address P, and offset
memory number

0o Tool number {1} to 50)
AA : Compensation memory
number (1 to 50)

G code for tool information
registration completion.

Group No.

19 groups, 1 to 19, may
be used.

Lafe
per
tool

Number of
pieces

For groups 1 to 9, life 1s
designated by the number
of works (1 to 9999 works).

Use hours

For groups 10 to 19,life 1s
designated by use hours
(1 to 9999 minutes).

]



TOOL LIFE CONTROL

TOOL GROUP | (LIFE 7890 COUNT!
COUNTER 1]

01234 N1233s

S
— D O S
- —0
= ===
LN = e R N

RDY

Fig. 2.68 Tool Life Data on Tool Life
Control by No. of Pieces to be Machined

TOOL LIFE CONTROL 01234 N1234
TOOL GROUP 12 LIFE 7880 MIN)
TIMER 0 MIN,

To404
To3cs
TI010
Ti212
Ti414
RDY
Fig. 2,69 Tool Life Data on

Tool Life Control by Operating Time

When the part program for tool information
registration 1s executed, the following screen
is shown in the COM function display on
CRT The screen enables the confirmation
of the registered information. (Depress
PAGE key to display the following screen.)

EXAMPLE:

The display of the information registered
by executing the following program 1s
shown.

N
O,
Gl22 ;

Pl L7890 ;
TO101- ,
T0303 ,
T0606 ;
T0909 ,
T1il1l ;
T1313 ;
P12 L7890 ;
TO404
TO808 |,
T1010 ;
Ti212 ;
T14l4 ,
Gi23 ,

M30
/ﬂ_-.—-___—_

(3)

T designation for tool life control

Using the following special T commands,
create the part program for machining-

a. Use the following T commands.

TDOO9 | The too! of the group specified in
"OR" 1s given as T command. How-
ever, tool position offset is cancell-
ed.

TOD91 | The tool of the group specified 1n

"O0" is given as T command and,
at the same time, the content of the
registered offset number 1s applied
as offset,

Note: When two or more compensation memo-
ries are used for a single tool, refer to the
description in subparagraph (5), a.

b.

When a group number registered by the num-
ber of preces machinable per tool of group
number 1 to 9 is specified, give "TDO99"
(O01s the group number) for the command
for counting the number of pieces, at the
completion of machining.

When the group numbers 10 to 19 which de-
signate the maximum operating time of a
single tool, the control automatically counts
the feed time as operating time. T-command
need not be programmed for time counting on
part program,

Display for confirmation of the contents of
"TC0O9%1" command.

EXAMPLE:

When the following part program has been
executed after the tool information registra-
tion described in subparagraph (2)-

r_’,’"\

o -
GO0 TO191 ,——(

!

T0190 ; —————t— (!

!

TOO0 T129] ; —d— Q)

!

T1290 ; —— {3y
TO199 ;

M99
h—_—-——--_-__‘_“--.‘i

117



2.8.30 TOOL LIFE CONTROL (G122, G123)7
{(CONT'D)

At the execution of the part program speci-

fied with tool life control, the tocl number

in the current group and the offset number

being used by "TCOD 91" command may be
shown 1in COM display on CRT screen.

In the above program, (D shows that

“T0191" specifies the machining by "T0606"

tn the registered tool information.

( (D' shows that "T0190" becomes "T0600.")

TOOL LIFE (ONTROL Ol 234 N1234
TOOT GROLP I (LI1FE 78%0 COLUNT
COLNTER P23
THIN FND
Tire3d END
Tonin T TTING
Tho r9
! J011
Ty .14
RDY

Fig. 2.70 Example A of Display of
Tool No. and Offset No of Current Execution

ToOL GROLP 12 (LIFE 7890 MIN)

["TooL LIFE CONTROL 01234 N1234
‘ TIMER 1234 MIN
;

END
CLTTING

RDY

|
f
(® shows that "T1291" command specifies
the machining by "T0808" in the registered
tool information

(2" shows that "11290" becomes " T0800"
command.)

Fig. 2.71 Example B of Display of
Tool No. and Offset No. of Current Execution
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(4)

a.

Input/output signals lor tool hite control

The following input/output signals are pro-
vided for the control

Table 2,24
Signal Name Description
TLSKP Tool skp input.

Tool replacement reguest
TLCH cutput.

Tool replacement comple-

TLRST tion input.

TLAll

TLA1Z Tool replacement completion
TLA1S

TLAZ]

The operation for each input/output depends
on the operation panel and external sequences
provided by the machine builder. For de-
tails, refer to the instruction manual oifer-
ed by the machine builder. The following
describes the control function in response

to the input/output signals to facilitate the
understanding of the tool hife control feature

TLSKP. Tool skip mnput

YASNAC

| TLSKPz J

This 1s the input signal for replacing the
tool before the registered life of 1t expires.
When TLSKP input 1s "closed” during the
time from the output of the tool registered
by group number "1 to 19" as T command to
the output of another T command, the con-
trol outputs the T command of the next
tool registered in the group at the time of
the next T command output.

Tool replacement request output

“YASNAC |
TLCH1

[
|_| TLCH2




All tools in each group number are given
when the registered life (the number of
pleces or use hours) expires. The output
1s performed when T command for Jife com-

pletion group number was executed after
the exprration,

(1ii) T command for hfe completion group num-

C.

ber was executed.

When the tool replacement request output
signal goes on, alarm number 157 1s
displayed on the CRT screen,

When the tool replacement request output
signal goes on, look at the CRT screen,
namely, the tool hfe control display screen
of COM function, make confirmation of the
number of the group in which all tools have
come to the expiration of useful life, and
replace them.

EXAMPLE

Shown below 1s a display example 1n which the
Life of the tools belonging to group number
"1" has been completed.

TOOL LLIFE CONTROL Q1234 N1234
TOOL GROUP | (LIFE 7890 COUNT
COUNTER T8%0

END
EnD
END
END
END
EMND

b B R R e |
i = = N o R
R = DN L)
——occoac
BTt —

Tool replacement completion input (TLRST)
and tool replacement completion group num-
ber inputs (TLA1l through TLAZ1).

These signals are used to indicate the re-
placement completion to the control after the
tool replacement request output (TLCHI,
TLCHZ) goes on and the tools whose life
has expired are replaced with new ones.
When the tool replacement operation is com-
pleted, set the group number to "tool re-
placement completion group number input
(TLA1l, TLAl12, TLA14, TLALS, TLA21)
and put the tool replacement completion in-
put (TLRST) in the "closed" state.

D TL.RST;'—c
CROUP NUMMEW
voled et Jor o 1
o:-o,' ol Je! o} 2
[ o} o f |o; loi lo! 3
o: Dln-o: O: D: 4
o ! lo} o1 feo o1 5
u:-o:»-o} o o h
o 1 tel pol ol o 7
of o1 |et o |0 8
o | o | ol o o] 9
o1 o) |ot |01 pol 10
o1 fel e o) to 11
e, o1 |o] [el $o 12
ho | | ol |e! to| 13
Olrg:'-O| o1 o 14
o | o:-o: o.}o: 15
ol o1 ol o) o 18
bo | i do 1 o bo ! 17
c:rg: o) 4o to 18
oo 19
D TLAL
D TLAL2
D TLAM
D TLAIS
D TLA2)

When the tool replacement operation has been
completed with the tool replacement completion
input "closed," look at the too! life control
display screen of COM function on CRT and
check to see if the control internal memo-

ry 15 accepting the completion of the replace-
ment operation. When this opcration is found
accepted, perform a reset operation (depress
RESET key on MDI & CRT pancl or "close
external reset input ERS), and the tool re-
placement request output goes off and the
displayed alarm code disappears.

11¢



2.8.30 TOOL LIFE CONTROL {G122, G123}~
(CONT'D)

1EXAMPLE.

Shown below 15 a display example in which

the hife of the group "12" tools has expired.

ToOOL LIFE CONTROL 01234 NI1234
TOOL GROP 12 I(LIFE 7890 MIN.
TIMER 7890 MIN.
TOo104 E~D
TO308 END
Tie10 ., END
Ti1212 END
| Tial4 . END

I RDY

set as the tool replacement

completion group number in-

put and the tool replace-

ment completion nput 1s
Ny "closed" after replace-

. /J ment of all tools.

i Shown below 1s a display
: example in which "12" 1s
L
|

Tool LIFE CONTROL 01234 N1204
TOUL GROLP 12 (LEIFE 7TB&C MINY
TINMER G MIN)

Toau4
T0808
Ti¢lw
TIL212
Tial4
1
l RDY

(5) Supplementary explanation for tool life
control

+  The tool life control 1n which multiple tool

offset memories are used by a single tool
1s performed as follows:

120

(1)

Make specification as follows by the use
of the part program for tool information
registration.

)

G122 ;
P--- L.+ ;
T T AL
T [:illrﬂ:.zlr_z\ ’
T D UAA ,
T LT.J &ﬁl » 0O . Tool number
T m&& ' oAb : Tool offset
T 21AA memory humber
T @%Zﬁ& ;
T [2}12] A
T I AA .
T QRAA ;
P. Lee+
T.-e.
G

As shown above, consecutively specfy
the tool numbers to be used and the off-
set memory numbers in the group to be
specified by address P. Up to 5 offset
memories may be used for one tool.

EXAMPLE
-‘___.—-""--_-—-_._‘"
Glz22 ;

Pl L7890 ;
TO101 ,
TO111
T0121
T0131 ;
TO0141
T0202
T021Z2 ;
T022Z2 ,
T0232 ;
T0242 ;
P--- L.--

3

This 1s the display of tool hife control
group No. 1 of COM function on CRT
screen at registration of tool information
by the execution of the above program.




TOOL LIFE CONTROL 01234 Ni234
TOOL GROUP 1 (LIFE 7890 COUNT
COUNTER 0

TO101 . END To232
TOt11 TOZ42
TO012)

T0131

TO141

T0202 CUTTING

T0212

To222

RDY

Fig. 2.72 Display of Tool Offset Memories
Used for One Tool

1) The part program
Use the following T commands:

Table 2.25

TO090

T OO%51

TQOn%2

T 3293

The tool of
the group
specified
in "0 is

glven as

T 0094

T 0095

Compensation is "00,"

| T command.

Compensation is the
compensation memory

.nhumber registered

first.

Compensation is the
compensation memory
number registered
second.

Compensation 15 the
compensation memory
number registered
third.

Compensation 1s the
compensation memory
number registered
fourth.

Compensation is the
compensation memory
number registered
f1fth.

The T commands in the execution of the
following program after the registration
of tool information shown in EXAMPLE

are as follows:

TO0191 ; —+—= Becomes
"T0202"

2 command
T0192 ; —t— Becomes
2 "T0212"
command

TO0193 ; ——= Becomes
"T0222"

2 command
T0194 ; —t—= Becomes
IIT0232"

l command
TO0l19% ; ——= Becomes
z "T0242"
command

T0190 ; ——= Becomes
2 "T0200"
— command

When tool "01" of
Broup number 1

f has been replaced
by too} "02."

)

The display of tool hife control group No. 1
of COM function on CRT screen at execu-
tion of the above program 1s as follows:

TOOL LIFE CONTROL

TOOL GROLP LI
COLNTER

01234 N1234

FE 7890 COUNT
"

Tuls:
T2y

R

Fig. 2.73

b. Tool life control 1n which work coordinate

system setting (G50 T

+--) is used.

(i) Use of work coordinate system setting
does not require to modify the program
for tool information registration,

(ii) The work coordinate

system setting com-

mand to be used in the part program

should be as follows:

G50 TOMO90

—‘_—Group number {1 to 19)

1R



2.8.30 TOOL LIFE CONTROL (G122, c123)7

(CONT'D)

There are following restrictions:

- The tool number used is 01 to 30.

* The tool coordinate memory number to
be used for each tool is as follows:

Table 2.26
Tool No. Tool Coordinate
Memory No.
01 51
02 52
03 53
1
S .
30 80

{111 When the command "G50 TDODO%0" 15 exe-
cuted in the fellowing programs, the con-
trol operates as shown in Table 2.8.30.5.

Program for Tool Information Registration

P ™
o. .
Glz2z ,
P1 L1100 ,
TO101 ,
TO303
TO0606
P 2 L
G123 ,
M 30
i

— -
Part Program

T )

TO190 ,
G50 T0190

o
i

v_____...-—-——.

Table 2.8.30.5

Tool no. of Operation

group no. 01 by "G50T0190"
01 "G50 T5100"
03 "G50 T5300"
06 "G50 T5600"

¢. Tool hfe control and setting

The registration of tool information and the

monitoring of the currently used tools are

performed using the setting area.

below 1s the list of
life control.
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Shown
settings used for tool

Note.

"Registrafion of tool information not

from the part program but by the writing
of settings" and "the presetting of the num-
ber of tools by settings" are provided for

special operations.

However, these oper-

ations should not be performed in principle.

{6) List of Settings for Tool Life Control

a. Registration of group number for each tool

Table 2.27
Setting
No. Contents Remarks
The group number
#8601 of tool to be selected | Tool groups are
by "T01**" command.| "l to 19."
The tool whose
The group number of | ife has expired
#8602

tool to be selected by
"TO2#**" command.

o~
-

2

#8650

The group number
of tool to be selected
by "T50%*" command.

has a minus
value.

** jndicates compensation number.

b. Registration of life of each tool group

Table 2.28
Setting Contents Remarks
No.
The life of group The setting
#6161 number "1." range of the
(The number of number of
machinable preces} machinable
' \ pileces 15 1 to
2 1 L 9999 (umts)
The life of group
number "9."
#6169 {The number of
machinable pieces)
The life of group ;
#6170 number "10." The setting

{(Machinable hours)

——~—~—
-rne

2

#6179

The hfe of group
number "19."
(Machinable hours)

range of the
number of
machinable
hours 1s 1 to
9999 (minutes}




€. Registration of tool offset memory and tool

€. Monitoring of the currently used tool 1n

number each group
Table 2. 29 Table 2.3]
Setting Contents .Remarks Setting Contents Remarks
TOFNO1 | The tool number which} Tool number TGICNT| The number of ieces | The number
p
(#8651) | uses offset memory 01 |is "] to 50, (#6181) |being machined by the |of machinable
(T*x0]), currently used tool of |picces is set
] n i
TOFNOZ | The tool number which group number "1. ;;1#7%161 to
(#8652) | uses offset memory 02 ! ‘
(T*#02), 2 t 2
! |
C i
H TGICNT| The number of pieces
TOFN50 | The tool number which (#6189) [being machined by the
(#8700) | uses offset memory 50 currently used"tocrl °
(T*%50) . group number "9,
TGIOCNT | The use time of the The machinable
{(#6190) Jcurrently used tool of hour is set 1n
d. Reglstraftion when multiple tool offset group number "10." #6180 to #6189,
memories are used by a single too] 1
! )
Table 2,30 3 : C
Setting Contents Remarks TGICNT| The use time of the
(#6199) |currently used too] of
TOFOO01| The registration of The number group number "19."
(#8701) | the offset designation | not used in
number in the tool tool hfe contro}
hfe control pProgram s "0," NOTES:
of offset memory 01 1. To use the tool life control feature, select
* ] —_—di e : " n
.
TOFO02{ The registration of used 1n tool Y P ’
(#8702) the offset designation | life control 2. When "9p" through "95," or "g9gu ;¢ specified

number in the tool
Life control program
of offset memory 02

{T*%02),
{

R )
-

TOFOQ50
(#8750)

The registration of
the offset designation
number 1n the tool
life control program
of offset memory 50
(T=*%50).

Program 1s
91 to 95,

91 designation
ls ITl‘ n
92 designation
is "z v
93 designation
is II3. n
94 designation
1 "4,
95 designation
is ||5. n

When the part program shown in sub-

pParagraph (5), a, (1) 15 re

gistered, any

one of 1 to 5, and 0 is stored here.

in the low-order 2 digits of the T command
(4-digit designation} in the part program,

the control
feature,

executes the tool life control
A T-command other than above

does not cause the execution of this feature
and is processed as an ordinary T command.
Hence, it is possible to specify the T com-
mand for tool life control and an ordinary

T command in a single part program.

3. The maximum number of "tool number + off-
set memory number" pairs which can be
registered in a single tool group is 16,

4. G122 and G123 commands should always be
specified on a single block basis.

5. Between G122 command and G123 command,
only the following should be specified.

P: Group number.
L: Life for each tool.

T: Tool number and compensation memory

number,

Any other addresses cannot be specified,
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2.8.30 TOOL LIFE CONTROL (G122, G123)7
(CONT'D)

10

il

1 he 100l replacement completion input 1s accept-
vd also when the tool replacement request out-
put 15 not on (the usable tool 1s still left) 1if
the automatic operation i1s in the hold state.
Carc should be used in the handhing of this
lealure.

Tool hife control 1s apphed only to the T com-~
mand i1n the part program. The tool operation
by the manuul intervention during run 1s not

affected by this control.

I'he count time of the tool hfe control by use
hour 15 held after the power-off. Precisely,
however, the maximum of one minute of count
time may be discarded between power-off and
power-on. This s because the count time 18
held in units of a minute.

At the start of the tool information registra-
tion by G122 command, the control cancels
2l the registered contents before starting
new registration. Hence, the registration of
partial teol information 15 not allowed.
Alwavs register the entire tool information.

vG50 TOOY91" to "G50 TOD9S" may be speci-
ficd for the work coordinate system setting
command to sct the work coordinate system
added with thue contents of offset memory.

In this case, however, the deviation Q
machmining start position or the hke

may be caused. This specification should

not be performed, 1n principle.

For tool hife control during use (group No.
10 to 19), do not use multiple tool offset
memories for a single tool. (Refer to (%)
Supplementary Explanation in 9.)

In this case, 1f T- command 1s given for
chanzing tool offset values after tool hife
espuctancy has been reached, the tool will
I, exchanged for a new one causing an
unuspucted 1mpact on the machine.

() List of alarms to be given by tool life control

Table 2.32
Alarm No. Cause
150 G121 or G122 command 1s not speci”

124

fied on a single block basis.

151 1s not provided.

The designation of group number P
Or a value other
19 1s designated.

than 1 - P 2

The designation of life per tool L 1s

151 not provided. Or a value other than

1 L - 9999 1s designated.

A value other than 1 & tool number

152 50 1s designated for the tool num-

ber.

Table 2.32 (Cont'd)

Alarm No.

Cause

152

A wvalue other than 1 : compensation
memory number g 50 1s designated
{or the compensation memory number.

153

The tool information of the same
group number 1s registered twice.

154

It was attempted to register more
than 16 pawrs of "tool number * com-
pensation memory number" in a
single group number.

150

An address other than P, L, and T
1s designated 1n the tool information
registration program.

159

More than 6 pairs of compensation
memory numbers are registered
for a single tool.

155

The tool of the specified group num-
ber is not registered.

155

TOo92, TOO 93, TODY%4, or TO 395
15 specified but the corresponding
compensation memory number 1s not
registered.

152

Zero or a value greater than 201s
designated in (group number)
of T 90 through T 95, or

T 99.

158

Some registered tool in the tool

group designated 1n OGof work coor-
dinate system setting (G50 TOD%0)
has a tool number greater than "31.°

156

Tool life control 15 designated in
the control having no "T 4-digit
designation” and "offset memory
addition" options.

157

The tool replacement request output
15 on.

EXAMPLE

Setting Tool

Setting Tool

ol

FOL

ToZ

To1




Offset .
Tool No. Memory Type of Cutting
T01 01
T0z 02 Rough cutting
T03 03
T04 04 Fmish cutting

Programs for Too! Information Registration

e

O
Gizz ,
POl L10 ,
TO101
T0202
T0363
G123 ,

M30

When the above program is executed, T010],
T0202, and T0303 are registered as group
number ! and with the number of machin-
able pieces per tool being 10,

Part Program

.

o ..

NOOG1l G50 x A .
GO0 TO1%1
—_—_—

ROUGH

CUTTING

FROGR AM
T0190 ,+3

N00Z G50 X... z. .
GO0 TD0404 ;

FINISH
( CUTTING
PROGRAM

G00 TO0400 ;
TOl99 ;

M99
‘--_________-————_——-

GO0 X... z-..

When the above program is executed, blocks
of (1) and provide the following com-
mands:

No. of Block shown lBlock shown
Executions by @ ! by
1- 10 times GO0 T0101 GO0 TO100
11 - 20 times G00 To202 G00 T0200
21 - 30 times GO0 T0303 GO0 T0300

7
Tool change -~

31ST time request /

The processing after the completion of tool
life control:

When the machining of T01, G02, and TO03
has been completed and the too] replacement
request output 1s turned on, input the
value of compensation memory for the new
tool then perform the following operations.

(1) Set "1"as the tool replacement complction
number input (see (4), d.)

(ii) Turn on the tool replacement completion
input (see (4), d.)

(11) Perform the RESET operation.

2.8.31 MULTIPLE CORNERING (G111, c112)t

These commands are used to perform beveling
and rounding on the taper and circular arc por-
tions of a work.

G code Meaning

Multiple cornering on taper
G111 portion.

Multiple cornering on circular
Gllz arc portion. 8

These commands enable the contro] to perform
beveling and rounding on taper and circular
arc portions without making complex computation.

2.8.31.1 Taper Multiple Cornering (G111)

The following four operations may be specified
in a single block:

Taper + Beveling + Taper + Beveling
Rounding Rounding

The typical contours for which taper multi-
ple cornering is specified are shown in Fig.
2.8.31.1to 2.8.31.5 on pages 102 and 103,
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2.8.31.1 Taper Multiple Cornering {G111)

(CONT'D)

POINT

START
POINT
END
POINT
START
™ PDINT

Fig. 2.74

(1) Command format for configurations for

multiple cornering

q
B IMAGINARY
CROSS POINT
%rngum t5T
LINE ROUNDING % st
P STRAIGHT
/ LINE
1
A |
| START
r—-—K-—" POINT
w y
—2

G111 Z{W)--+- 1.-- A--- Bee» Pre- Qo0
G111 Z(W)--- Koo+ Ares Bevr Poor Q-
G111 Z(W) .. I... Koo B.ot Povr Q01

Fig. 2.76

2N ROUNDING

IMAG INARY
CROSS POIT

N

b
|

e
15T ROUMNDING

1ST STRAIGHT
LINE

G111 X(U)++- Lree Avee Bore Pro

G111 X{(U).- K-+ A-ve B..

G111 X(U) -+« Io-- K-ov Booe Pov

126

$ X
v/2
g.\nr
G111 X(U)+++ I+-+ Aees Bave Cove Dovv s
G111 X{(U)e-- Kev- Ace Boon Cove Deve
' GL11 X(U)-»- Ioes Aees Beos Gros Doves
; Fig. 2.77



18T
BEVELING

Al &%r
RAIGH)
LIRE

IMAGINARY
CROSS POINT

START

GL11 Z(W)-++ Iovu A-ve Bevr Goro

""K"I POINT
w

Glll Z(wW)«-- K--- A.-.. B... C+ D-vv

Table 2.33 (Cont'd)

A%%;ESS Contents Unit
Virtual intersection between|, _
i 1=20.00]
K first and second straight mm or
hnes. Z-~axis distance -
1-0.0001
from start point. in
p The first rounding radius
(without sign).
The second rounding
Q radius (without sign).
c The first beveling amount
(without sign).
The second bevelng amount
D (without sign).
(3) Designation of contours

a. Designate the contour as shown below.

G111 Z(W)--- 1... A... B.ev C-.- D v. : Table 2.34
Fig. 2.78 First A: First straight hine
straight move angle
(2) Meaning of addresses Iine 1. Virtual intersection .
X-axis distance L specify
The following address words may be speci- from start point two
fied for the taper m'ult_iple cornering com- K: Virtual intersection
mand. Simply specifying the contour de- Z-ax1s distance
termmning address words permits the requir- from start point P
ed operation. S
First C: First beveling
Table 2.33 beveling amount | Specfy
or D: First rounding either
Add .
Worz.-:iss Contents Unat rounding radius y
X-axis end pomint coordinatefl = 0. 001 Second (B: Second straight W
X(U) | (U Increment from start |mm or straight line move angle.
point) 1 =0.0001 line X(U): X-axis end
. ‘ in. oint .
Z-axis end point coordinate P . Specify two.
Z{W) | (W: Increment from start coordinate However, the
point) (U): Increment from following com-
- : -~
X-axis start or| "y, otions are
A Move angle of the first 1 =10.001 end po'mt) not permitted:
straight line deg Z(w): Z-axis end X and U
point Z and W
B Move angle of the second coordinate
straight line (W): Increment from
Virtualintersection between{] = 0.001 Z-:xls‘start or J
first and second straight |mm or end point)
! ]f.mes. tX;axig fls(’ta':fe 1 =10.0001 Second |D. Second beveling value
rom start peint (radius . : ,
value) -a P m beveling |n: Radius for second rounding
or Either D or §) should be commanded.
rounding
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2.8.31.1 Taper Multiple Cornering (c111)
{CONT'D)

b.

The first rounding touches the first and
second straight lines.

The sccond bevehng and rounding depend
on the designation of second straight hine

as shown below:

(1) The second straight line is specified with

128

B and X{U}.

Q X (W

LY
N\
1

ROUNDING TOUCHING THE

~

STRAIGHT LINE PARALLEL

T0 2-AX1S

n}
B and Z{W).

Z (W)

ROUNDING TOUCHRIRG THE
STRAILHT LINE PARALLEL
TO X-ANIS

o

The second straght hine 1s specified with

Z (W)

The second beveling and rounding are per-
formed 1n the direction in which the second
straight line advances.

to Table 2.8.31.4.

FTor details, refer

Table 2.35 Directions oi Second Beveling

B command
value for sec-
ond straight
line move
angle

Beveling
direction **

+Z

Other
conditions

B=0
-360.000

360.000

Beveling in X, Z
positive direction

—

First straight
hine moves in
X positive
direction

Beveling in X neg-
ative direction, Z
positive direction

S

-

TN\

First straight
line moves 1n
X negative
direction

0<B,
B < 90.000

-360.000 <B,
B < -270.000

Beveling in X, Z
positive direction

7

90.000
-270.000

93]
non

Beveling 1n X, Z
positive direction

(

-

First straight
hine moves 1n
Z positive
direction

Bevehng in X
positive, Z nega-
tive direction

)

~—

First straight
line moves 1n
Z negative
direction

90.000 <B,
B < 180.000

-27G.000< B,
B < -180.000

Beveling 1n X
positive, Z nega-
tive direction

180. 000,
-180.000

Bevelingin X posi-
tive, Z negative
direction

N—

a8

™

First straight
line moves 1n
X posiive
direction

Beveling in X
negative, Z nega-
tive direction

-

—

First straight
line moves 1n
X negative
darection




Table 2.35 Directions of Second Beveling

Table 2.36 Direction of Second Rounding

{Cont'd)

B command
value for sec-
ond straight

Rounding
direction .

Other
conditions

(Cont'd)
B command
value for sec-| Beveling Other
ond straight | direction conditions
line move '
angle s
180,000 < B, Beveling in X, 2 ',7
B < 270.000 |positive direction ’
-180.000< B,
B <-90.,000 - .
e
B =270.000 |Beveling in X, Z | First Straight
= -90.000 [negative direction | line moves in
Z negative
j-—- direction
Beveling in X First straight
negative, Z posi- | hne moves in
tive direction Z positive
~ direction
270.000 <B, Beveling 1n X
B < 360.000 [negative, Z posi-
-90.000 <B, tive direction
5 <l \
Table 2,36 Directions of Second Rounding
B command Rounding
value for sec-{ direction
ond straight o Othe?.
I conditions
ne move
angle -l——,,z
B=0 Rounding in [First l
= 360.000 {X negative, straight |
=-360.000 |Z positive line moves (U)
direction in X-axis
: ommand
negative mav not
direction b
Ne—— be used.
Rounding in [First
X, Z positive,|straight
direction line moves
in X-axis
.-— |DOSitive
f——‘ direction

line move
angle 'l—'z
0<B, Rounding in X, Z |Second straight
B< 90.000 positive direction |line is specified
~360.000 < B, with B, Z(W).
B <-270.000 ~ /
Rounding touching
the straight line
paralle! to X-axis
/ Second strauight
/ line is specified
with B, X(U),
Rounding touching
the straight Line
paralle!l to Z axis
B =90.000 Rounding in |First
=-270.000 | X, Z posi- Straight
tive directionline moves
. in Z-axis | 2{W)
- pDSltIVE command
J direction | may not
be used.
Rounding in [First
X positive, straight
Z negative |line moves
direction In Z-axis
—— negative
1 direction
30.000< B, Rounding 1n X Second straight
B< 180.000 |positive, Z nega- |line 1s specified
-270.000 < B, |tive direction with B, X(U),
B< -180.000

U -

Rounding touching
the straight line
parallel to Z axis

Rounding touching

the straight hine
paralle] to X axis

Second straight
line is specified
with B, Z(W),
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2.8.31.1 Taper Multiple Cornering (G111) (CONT'D)

Table 2.36 Direction of Second Rounding

{Cont'd)
B command
value for sec-{Rounding Other
otid straight |direction % conditions
line move
angle .

B = 180.000 | Rounding in |First

-180.000 | X positive, straight
Z negative |line moves
direction in X-axis
p(?s:twe X (U)
\ . direction command
- may not
be used.

Rounding 1n |First
X, Z nega- |straight

tive direc- |hne moves
tion in X-alxs
negative

r—— direction

180.000 < B, Rounding in X, Z | second straght
B < 270.000 |negative direction Line is specified

-180.000 <B,| with B, Z(W).
B < -90.000

Rounding touching
the straight line
parallel to X axis

/ J Second straight

line 1s specified

with B, X(U),
Rounding touching

the straxght line
parallel to Z axas

B = 270.000 |Rounding in |First
= -90.000 | X, Z nega~ straight
tive direc- jline moves
tion in Z-axis
. negative
o direction | Z{(W)
J command
may not
be used.

Rounding First

X negative, straight

Z positive line moves

direction in Z-axis
- positive

\k direction
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Table 2.36 Direcuion ot Second Rounding

{Cont'd}
B command
:;1‘;25::.1 Sﬁ:- Rounding Other
line moveg direction conditions
angle t "2
270.000 < B, {Rounding in X Second straight
B< 360.000 |negative, 2 line is specified
90.000 <B positive direction with B, X{(UL
B< 0

L S

Rounding touching
the straight line
parallel to 2 axis

Second straight
\ \ line 1s specified

with B, Z{(W)},

Rounding touching
the straight hne
parallel to X axis

e. Supplementary description

(1) When all B, X{U), and Z(W) of the second
straight hine are specified, the first straigl
line may provide one of the A, I, and K
commangs.

(i1) The taper multiple cornemnng command
specifies the first and second and straight
lhines by selecting addresses X, Z, I, K,
A, and B. Hence, unlike the other G com-
mands, X, 2, 1, K, and B do not allow the
omission of "0" specification. The speci-
fication of "0" have different meaning for
X, 2,1, K, and B, "0" should always be
specified.

Omission of address "0" specification of
taper multiple cornenng command.

Table 2.37

ngn ification b
A specification may be
ddress omitted /not omittedv

May not be omitted.

May be omitted.
(Cornering amount is "0")

OO | W RSN




(i1i} When the second straight line is desig-
nated by X(U) and zZ(W) commands, the
second beveling and rounding are dis-
abled. If this designation is attempted,
an error is caused,

(iv) The combination of the first beveling and
the second rounding or the first round-
ing and the second beveling is also availa-
ble,

(v) When the first straight line designation
addresses A, I, and K are all specified,
A is ignored. The first straight line is
created by I and K commands alone,
(vi) When the second straight line designation
addresses B, X(U), and Z(W) are all
specified and two of the first straight
hne designation addresses A, I, and K
are further specified, B is ignored.

The second straight line is created by
X(U) and Z(W) commands.

{vi) How to specify straight line move angles
A and B.

Specify a positive value for the counter-

clockwise rotational angle from Z-axis

positive direction, and a negative value

for the clockwise rotational angle from

Z-axis positive direction.

(Specification range: -360.000 £A,B =
360.000) 4,

EXAMPLE:

‘ 3
4_§ *2 \zz-r ><

Al35 or A225

NOTES:

1. G111 is nonmodal G code and is valid only in
the specified block.

2. Addresses M, S, and T cannot be specified
in the block specified with G111.

3. If the first beveling portion to be specified

by address C of the block specified with
Glll has the contour shown below, the
specification is disabled:

(ii)

(1) Outside the rectangle enclosed by the

start and end points.

Between the straight line going from start
point to end point at angle of 45° and the
straight line going from end point to start
point at angle of 45°.

END
POINT

START
POLNT

The end point in the above diagram 1s the
end point of the second straight hine with ne
second beveling and rounding .

When G111 block is executed on a single block
basis, the movement up to the end point is
performed assuming the maximum of four
blocks.

Writing G111 block in the buffer, the control
unit performs all computations for the first
and second straight lines and the first and
second beveling and rounding. For some
contours, the computation time requircs more
than 500 msec. If the move time in the pre-
ceding block is shorter than the computation
time, the movement stops, sometimes causing
undesirable effects on the cutting surface.
To prevent the stop of movement due to the
computation time, it is recommended to pro-
vide the buffering state (M93 command) be-
fore the four blocks before specifying G111
block command,

List of alarms caused by incorrect G111 com-
mand

13



2.8.31.1 Taper Multiple Cornering {G111) (CONT'D)

132

Table 2.38 Data Setting Range

i Metric output (screw) Input output (screw)
vin
Metric mmput Inch input Metrie mput Inch input
I ist input increment ¢ 001 or G 01 ‘ 0 0C01 or 0.001 0.001 or J.0L 0 0001 o U U
- - mm in i in
Loul uifset 0 - 75358.607 0 - *330.2601 0 - ¥999,999 0 - *B3i8. 8607
———— mm mn mm in
1ool radius 0- 299 999 mm | 0 - 29,9999 1n 0 - %99 999 mm 0 - ¥9 §9999.n
Minnnum step/handle feed ¢ 001 mm 0 0001 in 0.001 mm 0.0001 in
Stored struke| Program
limit area designation ¢ 001 mm 0.000} 1n 0.001 mm 0.0001 n
desipgnation Parameter
unit L setung 0 001 mm 0 0001 un
Rapid traverse |
bale _ Uppcr
Manuad jop limit 24 m/min 2400 inch/min
- - value
t 0
Jnd ?'L-TL‘!'L_TIC:L point . -
cour dinate value 0 - +99999 999 mm 0 - 9999 9999 1n o
5, HEY e
Bachiish compensation 0 - 255 pulses (Note 1) 0 - 255 pulses
vajue
Notes ) I-pulse = least 1input increment

2 M-awis designated with diameter {(except for pulse display)

List of alarms caused by incorrect G111 com-

mand
Table 2.39
afl‘lrm Cause
Cude
T30 | Commuanding one address of addresses B,

140

130

140

142

142

143

2 (U). Z(w) speafying second straight
hne

Commuanding two addresses of addresses
B, X{U), Z(W) specifying second straght
Lne In addition to this, one or no ad-
dress commanded among addresses A, 1,
h specifying first straight hine.

Address C specifying first beveling and
sadress P speafying first rounding com-
manded

Address D specifying second beveling
and address Q specifying second round-
ing commanded

Anglc for angle programming A, B by
G111 out of range -360 - A, B . 360

1st beveling part outside the rectangle
composcd by start and end poinis

Ist beveling portion between 45°¢ straight
fincs of start to end points and end to
startl points

o 1nterscction between lst and 2nd
=traight lines

T v

POINT

START
POINT

.\\\

Table 2.39 (Cont'd)

Alarm Cause

Code

143 1st straight line and second straight hine
on the same line.

145 M, S, T commanded in G111 block

143 Command values for addresses A, I, K
speciiying first straight line are deter-
mined as follows, and programmed shape
cannot be formed
Command value
for A _
-360 000, Address ! commanded
-180 000, O, for specifying first
180. 000, 360.000 |straight line
~27.000, -90.000,iAddress K commanded
90.000, 270 000 |{for specifying first

straight hine,
143 | Command values for addresses B, X(U),

Z{W) specifying first straight hine are
determined as follows, and programmed
shape cannot be formed

Command value

for B

-360.000, Address X{U) com-
-180,000, 0, manded for second
360. 000 straight line

-270 000, Address Z(W) com-
~90,000, 30.000 | manded for specifying
270 000 second straight line.




Table 2.39 {Cont'd)

Code Cause

143 | Command values lor addresses ¢ and D
for bevelng too large for the program-
med shape. Operation cannot be made
according to the command.

END
POINT

POINT

143 | Command values for addresses P and Q
specifying radius for rounding too large
for the programmed shape. Operation
cannot be made according to the com-
mand.

140 Commanding addresses X and 2 specify-
iIng second straight line and Q and D
specifying second beveling and round-
ng.

EXAMPLE

a. Taper combined bevelng

"""!'"’\ 2C
100

'
1

# 200 il
]
r
1
[}

(GOl W--. ;)—= 450 command shown by
broken line

G1lll wW-100. I15. A90. B165, C3. D5. ;
or G111 w-100. 115. K0 B165. C3. D5. :

Command shown by solid line

b. Taper combined rounding

TTTITEY
— 10
i
s !
]
SR
+X 15 3R
#
’ %
(GOl W -. ;)—= d50 command shown by

broken line
G111 wW-100. I15. A90., B165. P3. Q5. .
or G111 W-100. I15. K0 B165. P3. Q5. ;

Command shown by solid line

(G12) X200. K-2. ;)~~Command shown by
broken hine after the
command shown by solid

line
2.8.31.2 cCircular Arc Multiple Cornering (G112)

G112 be able to specify the following four opera-
tions in a single block:

Straight | Beveling Circular

., Beveling
line Rounding arc

Rounding

Depending on the direction of arc combined
beveling /rounding or taper in turming combined
beveling /rounding in facing may be executed.
(1) Cutting configurations and command format

a. Arc combined rounding in turming

K

U/2 [L
START POI

et

CIRCULAR ARC

Glizx(u)-+-I...K... P-.. Q... R... :



2.8.31.2 Circular Arc Multiple Cornering (G112}

(CONT'D)

b. Arc combined bevcling 1n turning

{2) Meaning of addresses

The word addresses for circular arc multiple
cornering command are as shown below:

Table 2.40

Address :
Word Contents Unit

\ K
ARC |
CE“TER'\
LA, 15T i U‘
BEVELIRG BEVELING /2

CIRCULAR ARC

c112 X(Uuy.-. I... K-+ C--- D-+* R:-:

¢ Arc combined rounding in facing

s
R w—
i
P
1
15T
ROUKDING
CIRCULAR
ARC R
CENTER
2ND
/Rouzmmc
Q

Ggiiz2 z{wy.--1--- K..- P Q-

4 Arc combined beveling in facing

START
POINT
STRAIGHT K
LINE ——
c

G112 z{w) -- 1.+ K+-- C-+o D--»
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X-ax1s end point
coordinates for arc

X(U) comb-med rounding in
turning

(U. Increment from start
point)

. . 1 =0.001
Z-axis end point mm

coordinates for arc

. or
Z(W) combined rounding 1n 1 = 0.0001
facing :
{(W: Increment from start
point)

n.
{decimal

point may
X-axis distance from be entered)
arc center start point

Z-ax1s distance from
K arc center start point

R Circular arc radius

P First rounding radius
(without sign)

Second rounding radius
(without sign)

First beveling amount
(without sign)

D Second beveling amount
(without sign)

(3) Designation of contours
a. The contours of the portions to be subject-

ed to circular arc multiple cornering are as
shown below:

Table 2.41

Straight | The straight line which 1s parallel to
line Z-axis (arc in turning) or X-axis
(arc in facing) from the start point.

Circular | The point from which the arc1s
arc circulated 1s designated by I and K
commands from the start point,

The beveling which 1s performed in
First the dimensions designated by C com-
beveling | mand at the intersection of straight
line and circular arc




Table 2.41 (Cont'd)

The rounding which is performed in

¢. To supplement the above description, the
following discriminants for determination
of the circular arc cutting directions in the

First the radius designated by P command contral unit are provided:
rounding | in contact with straight line and Table 2.42
;:'cu;ar a];'c TR "}”'E p Values of Circular Arc Rotational Direction
e beveling which is performed in Iand K : : :
the dimensions designated by D com- Commands C“c‘,‘]“ arc in forlcular arc in
mand at the intersection between turning acing
Second the circular arc and the straight Counterclock. Clockwise (CW)
beveling | line parallel to Z-axis designated by 120, K20 Jwise (CCW) (Equivalent to
X{(U) command (circular arc (Equivalent to G02)
in turning) or the straight line G03)
parallel to X-axis dgmgna:ted by 120, K<0 |[Clockwise (CW) Counterclock -
Z2(W) command (arc in facing) (Equivalent to wise (CCW)
The rounding which is performed in I <0, K20 |G02) {(Equivalent to
the radius designated by Q command G03)
in contact with the circular arc and Counterclock Clock-wise (CW)
Second the straight line parallel to Z-axis 1<0, K <0 |wise (CCW) (Equivalent to
rounding | designated by X(U) command (circu- ' {Equivalent to G02)
lar arc in turning) or the G03)
straight hne paralle]l to X-axis
designated by Z(W) command When a negative value 15 specified for the
(arc in facing) circular arc R, the circular arc cutting
direction mentioned above may be inverted
b. Circular are cutting directions as follows:

As shown below, the circular arc cutting
rotational direction 1s determined so that
the circular arc 1s reversed along the
straight line from the start point.

CENTER OF
CENTER OF
CIRCULAR ﬁgcm

ARC K

R ! 1 R

START START

POINT POINT

START START

POINT POINT
R 1 1 R
CENTERGD CENTER OF

+ X

SLRCULAN s

+Z
R
1 1
START
START
POINT Po1NT
l j

CIRCULAR ARC ROTATL1ONAL
DIRECTION WITH POSITIVE
VALUE SPECIFIED FOR R

COUNTERCLOCKWISE
R | WHEN 1 <0, K <0

CLOCKWISE WHEN
K ' 1<«0,k<0

+X

CIRCULAR ARC ROTATIONAL
DIRECTION WITH NEGATIVE
VALUE SPECIFIED FOR R

+2

d. Address words X(U) and Z(W) are used to
make discrimination between radius measur-
ing circular arc and front circular arc.
They cannot be omitted if the end point and
the start point are on the same coordinates
("U0" or "W0" should be specified). When
the address words other than X(U) and
Z{W) are omitted, the following results are
obtained:

135



2.8.31.2 Circular Arc Multiple Cornering
(CONT'D)

{(G112)

Table 2.43
Aifi';c:s Result
1 '10" command 15 provided.
K "K (0" command 1s provided.
R "RO" command and alarm are provided.
P "(" command 15 provided. Beveling
g and rounding are not performed
D

NOTES.

1. G112 1s a nonmodal G code and 1s vald only

for the specified block.

2. The block specified with G112 does not allow

the specification of M, S, and T.

3. When G112 block 1s executed on a single

block basis, the movement up to the

end

point 1s performed assuming the maximum of

four blocks.

4  When G112 1s used for the finishing shape
blocks G71 (stock removal cycie in turning),

G72 (Stock removal cycle in facing) .

and G73

(pattern repeating of multiple repetitive

cycles the block specified with G112 1s equiva-

lent to five blocks.

5. Do not specify other codes to the G112 block;

otherwise, an error will be caused.

[ Atter wining G112 block to the buffer, the
control unit performs all computations for the
straight line, the circular arc, and the first

and sccond beveling and rounding.

For some

contours, the computation time becomes more

than 500 mscc

1f the move time 1n the pre-

ceding block 1s shorter than the computation
undesirable effects on the cutting surface.
To prevent the stop of movement due to the
computation time, provide the buffering state
(M93 command) before the four blocks before

specifying B112 block command.

7. List of alarms to be given by G112 command

error

Alarm
Codvu

Cause

145 (L) or Z(w) not specified

135 | Both X(U) and Z(W) specified

145 R not speetized

or "0' specified.

1 and K not specified
145 for Lutn

Or "0

specified
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Table 2.44
Alarm .
Code Cause
145 Both P and C specified.
145 | Both Q and D specified.
144 | M, S, or T specified.
Tool moves in the direction reverse to
the center of circular arc from the start
point. %MF
146 X
1
R 1 R
BOAE
There is no intersection between circular
arc and straight hne.
CENTER OF
IRCULAR
146
R 1
el START
""" POINT
There is no intersection between circular
arc and end point command.
146
K usz
R )
Beveling specified by C command cannot
be performed.
146
Beveling specified by D command cannot
be performed.
146 X
R START

POINT




EXAMPLE:

a. Arc combined rounding

=1%

120 DlAa

100 Dja

-2

(G01 x100. z-50. ;) . Shown by broken

line before circular
arc

Gl1z UOI10. K-50. P5. Q5. R30.
(GOl X-150. ,).--

Shown by broken line
after circular arc

b. Arc combined bevehng

- 150

120 DA

100 Dia

(GOl X100. z-50. :} - Shown by broken

line before circular

arc
Gl12 UGII0. K-50. 5, D5, R30. .
(G0l 2-150. :) --. Shown by broken line

after circular arc

2.8.32 ABSOLUTE/INCREMENTAL PROGRAMMI
{(cs0, c9m)

G code Meaning
G930 Absolute designation
G9l Incremental designation

For the details of the ¢ codes, see 2.3.5 Abso-
lute and Incremental Inputs.

NG
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3. NC TAPE PUNCHING

3.1 TAPE CODE
3.1.1 LIST OF TAPE CODE

Both L1A code and 150 code are available for
punching a paper tape.

ElA code (EIA RS-244-A).
150 code (I1SO RB840).

Punching patterns according to these codings are
shown 1in Table 3.1.

Before programmng, select the code to be used.
E1A and ISO codes cannot be punched mixedly
through a tape.

3.1.2 EIA/ISO AUTO RECOGNITION

The control performs automatic recognition of
LIA/ISC code. It recognizes the code punched
on tape by reading the first EOB code 1n Label
Skip state, and automatically adjusts the follow
on data to read by the recogmzed code. RESET
operation® activates Label Skip state and cancels
this function.

NOTE: The setting #6000D7 can specify the
code when NC internal data 1s outputted (punch-
cd gut}, and does not affect the tape reading
operation

#6000D 7 Meaning
= "g" Code output
= "1 Code output

3.2 PROGRAMMING
3.2.1 PROCESS SHEET

| he programming !5 performed with the process
oheet It 1s recommended that the process sheet
to match final spcaifications should be made by
uscrs, considering the readily perceived form
and convenlence for rewriting. Fig. 3.2.1 shows
an example of the process sheet.

—

LABEL PROGRAM HO
— —_]EOR EOB

— T

NG Lz w by ?'ﬁx Ly
| Tl KD

Fig. An Example of the Process Sheet
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3.2.2 GENERAL PROGRAM FORM

(1) A part program will be generally made in
the followmg form.

{EIA Code)

{ ComETER (R—[FEK KO PART PROG~—— N CR ER {
T 1

(150 "o !
T WL NPT At PRoG— K0 LFAL %
1' !L 'n'.-(cm M2 1
H -pOR* These are cailed EOB or EMD of
s ‘EOB BLOCK character in this manual

(TN I T B -

(2) Any LABEL can be written at the beginning
of tape to classify easily the tapes. in label
skip function the control ignores the data
from LABEL to the first EOB code. There-
fore, the undesignated address or function
characters can be used as LABEL. In ad-
dition, the modified code which disregards
parity 1s also available.

(3) EOR code next to LABEL means the stop
pewnt of tape rewinding.

(4) Where storing NC tape data into memory,
with the label skipped, the memory stores
the data between the first EOB code and
the next EOR code. Therefore, EOR code
at the end of tape must not be omtted.

PRECAUTION IN PROGRAMMING

{1} A block ends with EOB (End-of-Block) char~
acter. EOB character 1s represented by CR
in EIA code and LF/NL 1n ISO code. In this
manual, mark , 18 substituted for them to
read easily this manual.

(2) A part program ends with the block including
M02 (End-of-Program), M30 (End-of-Tape)
or M99 (End-of-Program).

(3) When M02 or M30 is commanded, automatic
operation’ 1s stopped. In most cases, the
control 15 reset, or rewinds the tape {or
memory) automatically. As the details are
determined by the machine, refer to the
machine tool bulder's manual.

1 RESET operation means resetling the control by
depressing the RESET key on the operator's
control station or remotely.

"Automatic operation' means operation 1n TAPE,
MDI, or MEM mode.

S



Tape Code

Table 3.1

Notes:
1.

For the hole pattern of EIA
code of the characters with

an asterisk

139

y the param-

y be specified

However, other
Y pParameters,

+ the pattern
EIA code of character # can
be designated b

shown in the table is
eter #6017.

standard.
patterns ma
b

2.

1SO CODE

817!6]|514

2

3

ClO

o

o

2 |QI0[O

o |00

o

=]

c 1010
EIEIE

o

o

[~}
[}
-]
Q

Qe |C
Olei0|0

Ol 00D

o
Olelojo]O

P

o
o0

Q0[0]e

QIlOI0|e

Ol0[0jo

s *..U.D

Qo

O
o
e

O

o

0
Q

Qi0i0|QiD]e[0]0O]l0D

Qic[ojolole|olo]O
O«

el Iolv|oleds

)

L3

CHARACTERS

NUL

HT
LF/NL
CR

(
)
DEL

Blank

BS

Tab

CR

SP

ER

uc
LC

+
i
7
]
All Mark
¥
*
$
e
]

Del

-+~

EIA CODE

Bl7/6][5]4

o]

3|2

olo

Q

o

Clo

[=]

°o [C[O]0O

LaL=3i=][e]

=]

clOi0]O

O
2[00}

Qlel|OOlO

OO

o}

[o1ke]

O

o
Q
c|o

OiCi0je

Slejolelolc

o}
O

clojo

oloj0

clo

Clol0[0]o

ol|0lo[ole]0
Qio[o]C]|e

Cloloo]e|0]0iD
kel
See Note 2
o
8]
[«
C

olojo




3,2.2 GENERAL PROGRAM FORM (CONT'D)

(4) The character specified on 2. 1.2 Address
and Function Characters should be used for
programming . but others should not.

(5) Whute the tape vertical parity check (TV
check) 1s made, number of characters in a
block must be even. If odd, 1t should be
made cven by using "SP" character.

(6) The disregarded characters such as "BS,
Tab, SP, UC, LC and Del" should be avoid-
ed from the significant data area, if unnec-
¢asary.

The maximum allowable number of characters
in a bloek 15 128. The disregarded charac-

ters such as "Del, BS and Tab" are not in-

cluded 1n them.

Making the hunmber of Characters even for TV Check
{77 N2 Goo X40000 2200000 SP J

70 CHARACTERS ——J
{EVEN NUMBER}
(0dd pumber causes tape vertical parity error.)

The mixtmum Allowable number of Characters in a Block
NOGSS GBS X Z ) - M v F-

L 1% CraRACTERS OR ————
bELOW /BLOCK

—

{7y &P (Space) character

6P character 1s usually disregarded when
tape data 1s read 1n However, in the follow-
ing cases. SP1s read and its function for
providing space on the CRT screen 1s effec-
tive

. "SP" uscd 1n parentheses.
,. 'SP’ programmed after two or more charac-

ters ke ‘DO GOTO" in user macro body.

X AMPLE

(1006,

co 10

rop

3.2.3 TV CHECK {TAPE VERTICAL PARITY
CHECK)

When the tapes arc to be checked for vertical
parity, programs must be so made that each block
{including EOB) contains even number of charac-
t¢rs Normally, SP codes are used to make the
number of characters even

P e s Industrial Standard
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The TV check function is turned on and off by
the setting function. While the TV check func-
tion 1s on, all blocks containing odd number of
characters are regarded as errors.

Setting No.- #6006Dg =0 - TV check off
#6000Dg = 1 --- TV check on
3.3 NC TAPE

3.3.1 PAPER TAPE

Eight-channel paper tape for computers comply-
ing with JIS!-6243 1s used as standard. The di-
mensions are 25.4 ¥0.08 mm (1 inch) width and
0.108 mm (0.0042 inch) thickness.

It is recommended that the color of the tape is
black or gray, but not that of high transparency.
If the tape with high transparency is used, the
tape reader may misread 1t.

3.3.2 NC TAPE PUNCH

NC tape must be punched out with the tape punch
er for EIA code or 1SO code according to contents
of process sheet.

when punching the tape, at the beginming and
the end of the tape, provide the feed holes part
needed for the tape feeding. Where the punched
tape 1s wound on the reelt of tape reader, the
feed holes part will be 70 cm 1n length.

3.3.3 NC TAPE CHECK

NC tape can be checked by using the following
function.

- Machine lock
- M function 10(:1("L
* Dry run

- Single block operation

3.4 NC TAPE HANDLING

3.4.1 SPLICING NC TAPES

To splice NC tapes, stick a joining tape (0.08 mm
thickness) with sprocket holes, or fully perfor-
rated jowning tape on the one side of the spliced
NC tape. Before using the sphced NC tape, make
sure that the sprocket holes are in position. The
joining part of tapes should not be extremely
thick, and do not use the rnigid adhesive agent
without flexibility.



boooe

0OSeD0O080
0908 Q0000
o0e® 00 000

>O0 QOO 00
S00% 08000

B2

seonenie 1"'5"" Example
331 BC SPLICE TAPE
703070 pun JOINING| B-CHANNEL
30 W1

TAPE FULLY PERFORATED
LS ILVER

NC TAPE

Splicing of NC Tape Tape

3.4.2 KEEPING OF NC TAPE

For life expectancy of NC tape, the following
handling is recommended.

* When keeping NC tape, avoid moisture and oil,
- Do not handie the tape with oil-stained gloves,

Properly kept tapes will permit 300 times of
reading and rewinding,

4. STANDARD NC OPERATOR’S STATION WITH
CRT CHARACTER DISPLAY

4.1 PUSHBUTTONS, KEYS, AND LAMPS

Fig. 4.1 shows an overall v

station with CRT display. The names and func-
tions of operator devices are as follows.

lew of NC operator's

@ /_(_: _& N ( rT _ .
i BHEEE G &
FEES B |
(2]
Soa
) W
L J =0
> & / _* ®

Fig. 4.1 Standard NC Operator's Station with CRT Character Display

8.1.1 POWER ON/OFF PUSHBUTTONS
- POWER ON pushbutton

To turn on the power for the control: Depress
the pushbutton first 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
it to turn off both the serv

o and contro! powers.

[

Fig. 4.2

L3



4.1.2 CRT CHARACTER DISPLAY

According to cach operation, this display indai-
cates the alpha-numerical data mn a regular size,
double-size and quadruple-size of the regular
SliU.

B3y run tubc size 9 inches

Masimum number of characters:
32 characters x 16 lines =
512 characters (at regular size)

Indicating characters.

Numerals - @ through [E] E D, D
Alphabetic characters - through
Special code - D (ECB), (slash), etc.

32 CHARACTERS

16 LINES

Fig. 4.3 Braun Tube

4.1.3 FUNCTION KEYS3

I'ln hey selects one of eight functions for the
upueration ot the display and MDI. Pushing a
hey makes 1t effectaive and hight up.

/ - N
| ( o MEM DaTA
' an o = =
‘\L_-‘J iJ{J E“__J )
= = rgq [Py =} EDT
-
\ I’—Q PRo
"- 5 [ J

FODAESS DATA

low
S ey -

Fig. 4.4

- ALM (Alarm) key
“ et this key for display of alarm and status

coden I'he function becomes effective when
the powdr s turned on or an alarm occurs.
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- DG

N' (Diagnosis) key:

'
Pa————

Select this key for displav of input/output
signal status.

- lpRM| (Parameter) key"

Select this key for display or writing=in of
parameters.

]

W

ET| {Setting) key:

[

Select this key for display or wriling-in of
setting data.

- lcoM| (Command) key.

2]

Select this key for display or writing-in (MDI)
of the command data for automatic operation.

- |PROG| {(Program) key:

H

Select thus key for display or writing-in of a
part program.

1

- 'pos!  (Position) key:

¢

Select this key for display of various current
positions.

. JOFS! (Offset)} key.

I

Select this key for display or writing-in of tool
oifset values.

4.1.4 ADDRESS KEYS

These keys are to designate an address charac-

ter when writing in various data.

Note: Special characters

m (Slash) key: For an optional block skip
command.

[156_—]2 (EOB) key- For the block end command.
On the CRT display, ";" is displayed instead
of "EQB."



4.1.5 DATA KEYS

'

These keys consist of 15 keys in total? such as
0 through (9], [-] (minus) [, [CAN SHIEN]
[WR] , and can be used for writing-in of such
all numeral values as tool offset value setting
data, parameter data, and so on, in addition to
command value.

|
(
[
L

5
5
bJ

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 example, when a bundle of too] offset values
are displayed by OFsS key, this key is pushed to
display the next bundle of tool offset values,
which just looks like opening the pages of a book.

el
BINSEE

wn
I
F
-

o))
(aBaEE

(1} Depressing PAfE key displays the next
Flg- 4-6 page.
Notes (2} Depressing PAEE key displays the pre-

3] to key
.

-} (minus) key ~

For input of numerical data vious page.

(3) Keeping the PAGE key depressed makes the

EJ (decimal peint) key: For input of decimal Page step automatically forward or backward.

peint

(Cancellation) key: 4.1.8 CURSOR KEYS
For cancellation of the numeric value or address

data erroneously keyed. The CURSOR control key is used to move the

cursor. For example, when a page of parameter
(write) key: data are displayed by PRM key.
For storing address data by address keys and
data keys into buffer storage,
4 g (1) Depressing CUR+SOR key moves the cur-

SHIFT| (s

Ley . sor backward.
Depﬁssm key after depressing E T
to [79, or [] key makes the display (2) Depressin key moves the cur-
turn into to , . [E] which are P € ! cursor Y
written on the upper left corner of the keys, sor forward.
These special characters are used 1n user
macro. {3) Keeping the cursor control key depressed

makes the cursor move automatically forward
or backward.

4.7.6 NEXT KEY

The NEXT key is used for special purpose and
expanding function in display or writing data.

* Wniting of additiona) tape i EDIT mode.

* Display of specified number in DGN function.

RID K
EEEEN

* For other special purpose and expanding
function,

C
2

& Fig. 4.8
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4.1.9 ORG (ORIGIN) KEYS

The ORG key 1s used to set the current position
of the machine tool as the zero point of
coordinate system.

The origin setting can be made for each axis.
The reference coordinate system means the coor-
dinate system which 1s set by G92 command or
the automatic coordinate system setting.

ORG key 1s used for the following operation.

Reset of current position {Position External/
Absolute)

- Resect of operation time

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 .

~

MEM DATA

=

EQIT

DRESS DATA
al 11 f el T anlCE

Fig. 4.9

4.1.11 MEM DATA {MEMORY DATA) KEYS
TAPL KLYs are to start the tape operation except

in the zutomatic operation mode. They are effec-
tive only in the EDT mode.

{1) OUT key

This key 1s to start outputiing various data
yn memory through data 1/0 interface.

(2) IN key
This key 15 to start storing various data

into memory through tape reader or data
1/0 interface.

(3) VER key

This key 1s to start verifying between mem-
ory data and punched tape data.
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4.1.12 RESET KEY

This key resets the control.

Fig. 4.10

Operations to be executed by this RESET key are.
- Move command cancel

- Buffer register clear

. Alarm code release 1f the cause1s ehmnated
- Tool offset cancel

. Auxiliary function cancel

- Label skip function ON

- Memory pointer rewind

- Sequence number reset

- RST signal transmission

- Resetting G codes

Refer to 2.8 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

- 8, T and B commands

. Tool offset values, setting data, parameter

data

NOTE Depressing the RESET key or the re-
mote reset pushbutton 1s defined as "Reset op-
eration" in this manual.



4.1.13 TAPE FEED AND SYSTEM NO. SWITCHES

These switches are mounted above the tape read-

er.

(1)

(2)

Fig. 4.11
TAPE FEED switch

This is a switch to wind and rewind the tape
manually. Setting the switch to F (forward)
causes the tape to feed, To rewind the tape
set the switch to R (reverse). This switch

1s effective, either manually or automatically.

SYSTEM NO. switch

Set the switch at "0" during the usual opera-
tion. Functions of 1ts each setting are as
follows.

"0": SYSTEM

For usual operation.
prevented.

"1": PARAMETER

To write parameters. At this position, the
Cycle Start 1s prevented.

"3": LOAD

To store the maintenance tape into the con-
trol,

"4": TEST (0)

The usual operation is similar to case of "0"
SYSTEM. Self-diagnostics of the memory
contents and checking of reference zero
return point arc omitted,

Writing parameters is

4.2 POWER ON/ OFF OPERATION

4.2.1 TURNING ON POWER

Check the machine before turning on power, re-

ferring to the machine tool builder's manual for

details. Operations after completion of 1nspec-

tions are as follows.

POWER OA POWER ON

ArPPROX.
_12 SECONDS

[ e—

CONTROL POWER

NRD (NC READY)

T
!
I
|
I
t

|

iy

=+ READY LAMP
I

! |
ALARM CODE 310, :'230_.|l BLANK
1 1

SERVO POWER
Y -
i NRD (NC READY)
Ly
]

MACHINE P
: 1: N OWER
. . ’\ MRD (MACHINE READY)
RN
L

Fig. 4.12 Sequence of Turming on Operation

(1) Depressing the POWER ON pushbutton to
turn on the control power. The internal

timer wil] be read in about two seconds.

Then the servo power 1s ready for turning

on, which 1s shown by alarm code "3]0."

(2) Depress the POWER ON pushbutton again
to turn on the servo power
READY) signal 1s sent out when the NC

power is normally supplied.
(3)
power, and the MRD (MACHINE READY)

signal returns back to the control, the
READY lamp will be lit.

4.2.2 TURNING OFF POWER

Depressing the POWER OFF pushbutton causes

both the servo and control powers to be turned

off simultaneously. However, for more stablc
operation, use the following procedure.

(1)
button to cut off the servo power. The
NRD (NC READY) signal is interrupted,

When the NRD signal turns on the machine

The NRD (NC

First depress the EMERGENCY STOP push-~

which usually results in turning the machine

power, too.

(2)
off the control power.

Depress the POWER OFF pushbutton to cut
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4,2.2 TURNING OFF POWER (CONT'D)

EMERGENCY
STOP POWER OFF
!

CONTROL POWER ! L
CONTRO!. READY ': L

i

| ]

VO POWER

SER E.] :

I

NRD (NC RLCADY) bW !

T I

b 3 I $

MACHINE POWER \! A
MRD (MACHINE READY) | l_;_—-

|

READY LAMP L 1

y [

!

ALARM CODE  BLANK i 330, |

Fig. 4.13 Sequence of Turning off Operation

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
-hown below. Then the remote turning ON/OFF
operation can be made 1n exactly the same way
as with the POWLR ON/OFF pubdhsuttons.

VASNAC MACHINE
EoN | - REMOTE
TLOL - 24 OFF BUTTON
_ .., EOF o | REMOTE
Teoi= 23 Qo—=o) BUTTON
1
TLQ1—- 26 oM ,L

Fig. 4.14 Connections of Remote
ON/OFF Pushbuttons

4.3 DISPLAY AND WRITING OPERATION

4.3.1 CONSTANT DISPLAY

The following display 1s made on both the top
and bottom on the displayed picture of CRT,
irrespective of the FUNCTION key currently
selected
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FiNING LN DATA

(1

(2)

(3)

(4)

(5)

TR L T0N MESSACE
Al AR
{\om.\\‘)
CEEECENR - )

IARTR UL, VI

PR AN NUMBER
1 UKL NUMBT R

F1CHT LRROR
ALAR DLSPLAY

TR P PROKR
ALHLAIY 4N

FLICKERING
T )

X1234%6799 OUT MSTFP | 5K AcH RDY

4 T i ] 1y 1

READY STATL LLSFLAYID
WILN SYSTLM 1b KLALY

1/ OR SUFFER

LUITING LABLL
DISPLAY Ship DY
(F1ICRER] 0D NSl AY ALARN DISPLAY
1% BUT
VI K luu. ALARM DR BATTERY FAILUKL
[Tir DISPILAYEL (FLICKERING)
Ab My1-F¢ Lwl)l, FLED ALK
~ p1SPLAY (1 1CRLRINCY BAT
ALT
[n, 5, T. F ANL T ] AE
DWELL
Fig. 4.15

Function message

Anyone of the following eight function mes-
sages corresponding te the function key is
displayed at the top of CRT display.

ALARM COMMAND
DIAGNOSIS PROGRAM
PARAMETER POSITION
SETTING OFFSET

Program No.

O and 4 digits of program No. under execu-
tion 1s constantly displayed at the top of
CRT display irrespectively of function key.

Sequence No.

N and 4 digits of program No. under execu-
tion 1s constantly displayed at the top of
CRT display irrespectively of function key.

Display of keying data

Up to 32 characters of keyed in data can be
displayed at one time. The data is process-

ed by using ERASE key, INSRT key, ALTER
key, etc.

Display of 1/0 and editing (flickering)

The following messages are flickerlingly
displayed during loading of punched tape,
address search or edition.



6)

7)

8)

"9)

(10)

"IN" loading tape

"VER" verifying tape A
"OUT" :-+ punching tape out

"AS" searching address

"ALT" altering data in EDIT mode
"INS" inserting data in EDIT mode
"ERS" erasing data in EDIT mode

Display of MST-FIN signal warting, dwelling
and feeding

"M" ... waiting for FIN signal of M command
"S" +++ waiting for FIN signal of § command
"T" +++ waiting for FIN signal of T command
"F" ... feeding

"R" 15 displayed at rapid traverse
“pM loading tape

"DWELL"
-+ dwelling

M, S, T, FandP are displayed independent-

ly each other.

Display of the state of buffer full and label
skip

"BUF" displayed at completion of
advance reading
"LSK" displayed at label skip on

Display of alarm (fiickering)

Alarm continues to be displayed flickeringly
until the cause 1s removed and RESET opera-
tion 15 made.

"ALM" indicates alarm state occuring

"BAT" indicates battery alarm occur-
ing

"A/B" indicates both of alarm and

battery alarm occuring
Display of ready state
"RDY“ PR

indicates the system is normal
and the control 1s operable.

Display of light errors (flickering)

The messages shown below indicate light
errors which occur in keying or searching
operation. Dittering from the alarm codes,
these error messaves ave cleared by de-
pressimg some kev  (Generally CAN key)

"INPUT ERROR!”"...Format error of keyed-

in data

"ALREADY IN!" ...The same number of
part program has been

stored already.

"EDIT LOCK ON!".. +Editing operation is
made with Edit Lock

on

"MEMORY OVER!" :--Part program to be
stored is beyond

memory capacity

"PROGRAM QOVER!"

+«+Registered number of

part program is beyond

99 (basic) or 199
(option)

-«Desired data has not
been Jocated.

"NOT FOUND'"

"BREAK POINT'" -:-Break point occurs,

4.3.2 COMMAND DATA DISPLAY

(1

(2)

Depress COM key.

Anyone of the following three digits appears.
Command data (COMMAND)

Repetition number of subprogram
(SUB PROG. NESTING)

State of tool life contrel (TOOL LIFE CON-
TROL)

The above display steps forward or back-
PAGE or +
i PAGE

ward by depressing

one by one.

4.3.2.1 Command Dats Display

The display shows the block data under execu-

tion or just prior to execution in which compensa-
tion calculations have been completed. The con-
ditions of the data to be displayed 1s as follows.

(1)

(2)

The data shows the contents of the active
register during an automatic operation or a
feed hold.

While the control is stopped at o block end,
the contents of the bulfer regiter are dis-

played. 1If the buffer register blank (BUF
1s not displayed), the contents of the just

executed block are displayed.
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4.3.2.1 Command Data Display (Cont'd)

IRl LE 1)

DO2e0 HOCLD

SRV ~O010
GLOC G40 X 124.80Q
GuT 637 2- 12. BOO
.G39 136. 20D
6o
.. GIl GE9
.. B123
. « . e ’
G505 1234 .
&ACTy 300

DT‘ P

Fig. 4.16 Command Display

4.3.2.2 Display of Subprogram Run Status
{suB PROG. NESTING)

when the program being executed 15 1n the sub-
program called by M98 (subprogram call command} ,
the following mformation 18 displayed:

CALL The program number (O to NO) and
sequence number (N to NQO) specified
with M98 {subprogram call command)

START. The program number (O to NO) and
number (N to NO) of the subprogram

called by M98

LOOP:

NEST.

The remamning number of repetitions of

the subprogram by L {subprogram

repeat command, indicates the nun
ber of repetitions)

The order inwhich subprogram multiple
call commands are called

Example of Subprogram Run Status Display

Subprogram Remaining Number of Repetitions

010030 020000 ,

NO110

NO1G1 P2000 Q3110 M98
LQ .

¥0200 P3000 Q0120 M9B
L8 .

M30

Fig. 4.17
030000 , Q40000
' ﬁ0|30
ﬁOEZD
NO210 P4D0O0O (0130 M98 .
L6 .
H59 M99
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M99

CRT screen displays that the subprogram has executed the 3rd
leve] one time and entered into the execution of 3rd time of

the 3rd level




4.3,2.3 Display of Tool Life Control Use Status
(TOOL LIFE coNTROL) .

The following information is displayed for the
status (e.g. condition, use) of each tool in each
tool group under the tool life control feature :

LIFE: The life of the too} group displayed on
the screen

Groups 1 to 9: The number of machining
operations.

Groups 10 to 19: Machining time,

COUNTER/TIMER: The number of machining
operations/machine time of
the currently used too],

T codes TOO=*+*; END The too] whose
correspond- TOO**: END life has expired.
Ing to the
tools reg-  TODO**; CUTTING —~ The too]
1stered in currently used
the group .
dlsplgayed Toox;
on screen ) The tool to be
are all used.
shown. i

T[:][___'j##;

(TOOL LIFE CONTROL 01234 Nizgg )
TOOL CROUP | {LIFE 7890 COUNT,
COUNTER 12144

TOlss . END Tilee

TO3as . END T26sa»

TObme ,  CUTTING Té9ns

TO0%%w , Tdlaw

Tlies .

Tiles ;

Tlows

Fig. 4.18 Example A of Tool Life
Contro] Use Status

[ TOOL LIFE CONTROL 01233 Urza 1
* TOOL GROUP 12 (LIFE 7890 MIn
TIMER 1234 MIN

TO4ms ;: END T24ws , END
TO8+e ;: END T28se . CUTTING
Ti0ea : END T30ww ;

TlZwe : END T32es ;:

Tlies : END Ti6es ,

Tl8es : END TiBus

T20ee : END T40wse .,

T22es ., END

T N— T T

Fig. 4.19 Example B of
Tool Life Control Status

4.3.3 WRITING IN BLOCKS AND DISPLAYING
CONTENTS BY MDI

4.3.3.1 Multi-block Writing and operation in
MDI Mode

(1) Multi-block writing in MDI mode

By the following operations, a maximum of

10 hines of data may be written in MDI mode.

a. Select MDI mode.

b. Depress the PROG function key.
.-+ PROGRAM (MDI) 1s displayed on the
screen,

c. Depress the RESET key.
The buifer for MDI is emptied.

d. The part program 1s written by the use of
the address key and data key. As shown
below, the keyed data 15 written to the
bottom line on CRT screen from left to
right. The maximum number of characters
that can be written at a time 1s 32. If the
data is comprised of 32 characters or less,
it may be keyed in over multiple words or

However, when the 10th character

is keyed in, the normaldisplay at the right

of this line is blanked.

€. Depress the WR key.

The keyed data is stored in the MDI buffer.

The blanked display is restored to normal,

f. Up to 10 lines of the part program for MDI
operation may be written by repeating the
operations in d. and e. above,
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4.3.3.1 Multi-block Writing and Operation 1n
MD1 Mode (Cont'd)

(2)

a. ERASE key"

b. INSRT key

c. ALTER key

Refered to as "the data which has just been
entered' {32 characters maximum).

er! )
Enter N @. 5_0_[‘; Ll,l- a E» | @,
E], EOB, 1n this order.

Note: The depression of the EOB key displays

n., "
]

Fig. 4.20

Editing MDI data

CURSOR t
The v + ICURSOR| * ERASE,
INSRT, and ALTER keys permit editing
multi-block data written in. Address (word)
pointed to by the cursor will be edited.

The CURSOR t

and
move the cursor forward and backward.

v CURSOR] F&Ys

When this key has been de-
pressed, the whole word designated is
crascd.

This key inserts the data
which has just been entered next to the
word the cursor points to.

This key replaces the word
which the cursor points to with the data
which has just been entered.

d. WR key: This key appends the data which
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has just been entered at the end of the
program displayed.

In MDI mode, only one screen currently
displayed may be edited. Unlhke EDIT mode
and MEM mode, the display and edit of
multiple screens cannot be performed.

When the RESET key 1s depressed, the
stored programs are all erased.

(3) Operation in MDI mode

a. Depressing the CYCLE START button in
MDI mode can automatically execute the
part programs stored in the MDI buifer.
when the PROG function is active, the cur-
sor is displayed at the head of the block
currently executed. When the execution of
all part programs is completed, the part
programs and the CRT displays are erased.

b. If "M99" is written at the end of a part pro-
gram, this program is executed repeatedly.
The repetition may be stopped by depress-
ing the FEED HOLD then RESET.

c. While a program is bemng run, the PROG
function need not be active. Depressing
POS can display the current values on the
CRT.

REPEATED RUN
IN MDI MDDE.

N1 GoO U-40
N2 GOl w-20 FO. 3.

N8 M99,

4.3.3.2 Display in Memory Run Mode
(PROGRAM [MEM])

The part program being executed 1n memory run
mode (MEM mode) may be displayed by the
following operations:

(1) Select the MEM mode
(2) Depress the PROG function key.
On the CRT screen, the cursor 1s position-
ed at the head of the block currently execut-
ed. The cursor moves to the next block
when 1its execution is started.
N J - i L
= PPOGRAMIMER) ‘D1E34 HOOOD
DE2334; - - :
& rabal G50
brs e 'muli‘.- GO
o 0
o)
6]

LR\

Fig. 4.21 Display of
Part Program in Memory Operation



Up to 10 hines may be displayed at a time.
When execution of the ninth has been com-
pleted, the next page appears ‘with the
tenth line of the last screen appearing at
the top.

4.3.3.3 Display in EDIT Mode

S5ee 4.6 EDIT.

4.3.3.4 Address Search

Search continues until a data (character string)
held on tape or in the memery which coincides
with the data (character string) entered through
the NC operator's station. The contents
of tape will be searched in TAPE mode and those
of the part program memory in MEM or EDIT mode.

(1) Operation (MEM, EDIT mode)
a. Select MEM, or EDIT mode.
b. Depress the PROG function key.

c. Depress the RESET key. "LSK" appears
and the pointer returns to the top of the
Program number in MEM mode.

d. Search is performed in one of the following
three methods:

(i) Key-in the word (an address data) to be
searched. If the leading zero of the data

is omitted, the search operation ts still
possible,

{11) Key-in only a single character without
data. This permits searching the charac-
ter read first,

(il1) Depress the NEXT key then key in any
data (less than 32 characters) to be
searched. In this case, the search oper-
ation 1s performed exactly according to
the keyed data (character string or nu-
meral string}, thus disabling the omission
of leading zero.

CURSOR

e. Depress the key. Search

4
starts. "AS" blinks during search,

[. When the NEXT key is depressed, depress
it again to cancel the pattern search fune-
tion.

(2} Operation (TAPE mode)

a. Select the TAPE mode.

b. Depress the PROG function key.

(i)

Depress the RESET key,
"LSK!" appears and the pointer returns to
the top of the program number in MEM mode.

Search is performed in one of the following
two methods.

Key-in a single character only without
data. This enables the control to search
the character which was read first.

(ii) Key in the arbitrary data (32 characters

max). Since search is performed accord-
ing to the keyed-in data, the leading
zerc cannot he omitted,

CURSOR

e¢. Depress the + key.

(3}

Search starts. "AS" blinks during search.

Completion of search

a, When the search is completed, "AS" wil)

(1)

(21)

disappear,

In MEM or EDIT mode, the pointer of the
part program memory points to the top of
the data of block found (indicated by the
cursor). In all cases, only search will be
performed but neither BUF display nor
advance reading will be performed.

i_'H.EHORY POINTER

YR/ RS
\_,_/

DATA FOLND

In TAPE mode, the tape pointer points to
the character that immechately follows the
data found and the tape stops.

W7 \
\ﬁ__/

T __TaPE POINTER

DATA FOUND
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4.3.3.4 Address Search (Cont'd)

L "AS" disappears and "NOT FOUND!" appears
on the CRT if the desired data is not found.
This message will disappear when you de-
press a key (CAN normally) of the control
station.

{(4) Remarks

4. Commands encountered during search will
be ignored even 1if they are modal commands.

b. On Cycle Start after search, the data of a
block which the pointer points to will be
read 1n and executed.

{5) Search of program number

The address search function alsc permits to
scarch a part program out of those stored mn
the memory.

a. Select MEM or EDIT mode.

b. Depress the PROG function key.

¢. Depress the RESET key.

d. Enter the program number "OOJ0ODO."
Leading zero can be omitted.

¢. Depress the CUR*SORl key.

The designated program number will be
searched. The result of search 1s as de-
scribed in (2). In MEM mode, you may de-
press the CYCLE START button immediately
after completion of search to start automatic
operation from the beginming of the program.

.3.4 CURRENT POSITION DISPLAY

L he current position of X-, or Z -axis can be dis-
plaved at any time 1n all modes. Operating pro-
cedure 1s as follows.

{1) Depress POS key.

One of the foliowing will be displayed on the
CRT screen

POSITION EXTERNAL

a

L. POSITION ABSOLUTE
¢. POSITION INCREMENT
d POSITION

¢. PROGRAM RETURN
DISTANCE TO LIMIT
¢. PULSE COUNTER

—
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h. ERROR PULSE
i. COMMAND PULSE

PAGE +
4 * {PAGE
the page including any of the above.

(2) Depress keys to select

NOTE: Page including error pulse or command
pulse will be displayed when SYSTEM No. switch
15 set at 4,

4.3.4.1 POSITION [EXTERNAL]

(1) The current value to be displayed in EXTER-
NAL is the accumulated value of the tool
movement from the position reset to "0" by
the ORG key.

(2) How to reset POSITION [EXTERNAL]

Display the POSITION [EXTERNAL] screen
on the CRT, select the axas by the address
key, and depress the ORG key. The dis-
play of the selected axis becomes "0." This
display reset operation is always valid

even during time when the movement is being
made by the automatic run of part program.

NOTES:

1. When parameter POSEXT (#6005D5) is set to
1], the value displayed in POSITION EX-
TERNAL becomes the same value as dis-
played in POSITION ABSOLUTE .

2. Regardless of the state of parameter POSEXT,
the value displayed in the external current
value display (option) is the same as display-
ed in POSITION [EXTERNAL]. Hence, reset-
ting the external current value display auto-
matically causes the reset of POSITION EX-
TERNAL .

3, The "value in the current value display of
the equipment" described in 2.8.23, Work
Coordinate Multi-Shift G50T and 6.2.3, Work
Measuring Value Direct Input refers to this
value in POSITION EXTERNAL .

4. The display lock feature is vahd for POSI-
TION [ EXTERNAL].



Fig. 4.22 Display of
POSITION [EXTERNAL]

4,3.4.2 POSITION [ABSOLUTEJ

(1)

(2)

NOTE:
POSITION

The current value displayed in POSITION
ABSOLUTE 1indicates the toel position on
the coordinate system provided by coord:-
nate system settings. Coordinate system
setting is performed in the following cases:

The execution of G50 coordinate system
setting.

The operation of automatic coordinate Sys-
tem setting (option).

The current value reset operation by the
ORG key (see (2) below).

The execution of G50T work coordinate
System setting.

How to reset POSITION [ABsoLuTE]

The reset operation by the ORG key de-
scribed above is as follows:

Display the POSITION ABSOLUTE screen
on CRT, select the axis by the address key,
and depress the ORG key. The display of
the selected axis becomes "0, " However,
this display reset operation 1s valid only in
the manual operation modes (RAPID, JOG,
and STEP (or HANDLE)). Depressing of
the ORG key 1s invalid during operation or
in the butfer 1ull state.

If the display lock is on, the display of
[ABSOLUTE] is not locked.

b.3.4.3

FUSI Y 10N aBSOLUTE , .. D1234 wpoo=

X 150. 000

Z . 260.o0p

Fig. 4.23 Display of
POSITION [ABSOLUTE)

POSITION [ INCREMENT }

Displayed in this mode are:

* In automatic mode, distance to the end poimnt
of the block at every moment.

* In manual mode, distance to the position where
manual operation 1s to start,

* The increment display 1n manual mode will be
cancelled in automatic operation mode.

CEISITIONINIREMENT | Q1234 nppo:

K= 9-41 - B60 -‘

z- -194. 868

Fig. 4.24 Display of
POSITION INCREMENT

4.3.4.4 POSITION

(1)

(2)

In POSITION, all positions are collectrvely
displayed.

POSITION MACHINE displays the toal cur-
rent position on the coordinate system with
the reference point returned by the refer-
ence point return feature being "0." The

data on the following features are defined

on this coordinate system
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4.3.4.4%4 POSITION (Cont'd}

Stored strole limit.
b. Stored stroke limit as arranged by tool.

c¢. Leadscrew error compensation.

BSOLUTEDY:
3P0, @9 .5

Fig. 4.25 Display of POSITION

4.3.4.5 PROGRAM RETURN

PROGRAM RLTURN displays the information nec-

essary for program restart. For details, see
6.2.6 Program Restart.

Fig. 4.206 Display of
PROGRAM RETURN

4.3.4.6 STORED STROKE LT’

(1) STORED S1 ROKE LIMIT displays the remain~
ing number of pulses in the four directions of
X-axis plus/minus and Z-axis plus/minus
from the tool current position to each bound-

ary of the nrst, second, and third fimit
arcas
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The setting ot STORED SIROAKE LIMLE amd
the display of remaining number of pulses:

STORED STROKE LIMIT
X-axis plus direction
boundary value
STORED STROKE LIMIT
X-axis minus direction
boundary value
STORED STROKE LIMIT
Z-axis plus direction
boundary value
STORED STROKE LIMIT

Z-axis minus direction
boundary value

7

> Set by
parameter

J

The value of X-axis plus remaining number

of pulses

The value of X-axis minus remaining number

of pulses

The value of Z-axis plus remaning number

of pulses

The value of Z-axis minus remaining number

of pulses

FOR EXTERNAL LINKIT AREA

1 %’ “"E%‘%“a%‘
.
——&-7 3 +X
CURRENT b
POSITIO
Fig. 4.27

CURRENT
_/POSITION

REF

/ 01




STRED STROKE LIMIY. 108108 Moo

DISTANCE TQ LinfT .
PLUS Ly TNUS LMy
X 461872 0 2 a9 -

e B i
T aa.5937 ) 2 Thoy aon

s POSITIONGMACHINE S -
Soren ¥- 3Rli@me Lo
7. 29§.533

Fig. 4.28 Display of Remaining No. of
Pulses in First Stored Stroke Limit

(2) The display shown above will correspon
to lst, 2nd, and 3rd prohibited area,

.3.4.7 SPINDLE COUNTER

SPINDLE COUNTER displays the number of spin-
dle PG pulses from the "spindle indexing orgin"
during the execution of the spindle indexing fea-
ture. The display is performed on a "1" = 1 pulse
basis.

SEPIN I}
Prl s

COLNTIR OLT230 N1230
COUNTER Lok SPINDLE

PLLSE

12345

RDY

Fig. 4.29 Display of No. of
Spindle PG Pulses

4.3.4.8 No. Of servo Lag Pulses Display
(ERROR PULSE)

The ERROR PULSE sereen s displayed only when
the system number switeh s "4." Generally, this
screen ts used for maintenance purposes.

ERROR PULSE displays the difference be-
tween the momentarily changing command posi-
tion and the tool current position. The display
is performed on a "1" = ] pulse basis (the mini-
mum move unit),

S S PR Y

0400 1ppe

Fig. 4.30 Display of No. of
Servo Lag Pulses

4.3.4.9 Command Pulse Accumulation Register
Display (COMMAND PULSE)

COMMAND PULSE displays the contents of the
command pulse integration register (SMG register)
in the control unit. This screen is displayed

only when the system number switch 1s "4,"

The SMC register 1s set to "0" when the
power is turned on and keeps adding command
pulses until the power is turned off.

NOTE: When a value is set to parameter XSMCB
(#6658: for X-axis) or ZSMCB (#6659: for z-
axis), the value obtained by subtracting the
value set above from the content of the command
Pulse integrating register is displayed.

S A TSR N N =P B TTCTATCE A

X 718,009

2o e39. ves

x

Fig. 4.31
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5.3.5 DIAPLAYING AND WRITING TOOL OFFSET
DATAT

The tool offset amount 15 stored in the offset mem-
ory in the umt. Regardless of modes, the tool
offset amount may be displayed and written any
time including the automatic operation time.

(1) Display of tool offset amount

The display of tool offset amount and other
offset memory contents is performed by the
following operations:

a. Select the OFS function key.

b. Key in a two-digit tool offset number like
0, 1, and then depress CUR+SOR or
1. ]
CURSOR]|’

The tool offset amount and the tool nose
radius are displayed in five pairs including
the tool offset number of the keyed value.
The cursor 1s positioned to the designated
tool offset number.

c. The preceding tool offset number may be
CURSOR

designated by depressing ! or
f + -
CURSOR 1f the operation 1s performed

outside the range of the tool offset numbers
displayed on one screen, the following or
preceding five pairs of tool offset amounts
are displayed.

Fig. 4.32 Display of
Tool Offset Amount

d. The screen of the following or preceding
five pairs of tool offset amounts_may be
+

displayed by depressing | pacp or

PA+GE Key.

positioned to the first of the displayed tool
offset numbers.

In this case, the cursor 1s
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e. When the options shown below are selected,
designating the corresponding offset mem-
ory number by depressing ‘P ;GE or

PAGE

¥
operation can display each data.

key or by two-digit value key-in

(i) Work coordinate system shift option:
Work coordinate system shift amount.

(ii) Work measuring value direct input option

Tool coordinate data.
(iii) Tool wear compensation option:
Tool wear amount.

OFFSET MEWORY NO

o WORK COORDIMATE Mo | X 7 "
SNITT MDORY —00
(1 ChOUT) ")
\ ].-1 3-DICIT MASIC
T0OL OFFSET .%‘9. IR R B
HpORY (50 3 .
CROUPS MAX.) 1‘6 J——t §-DICLT STANDARD
B T OFFS
) jr BT MEMORY SUPPLEM
50
+ TOOL COOKDINATE 51
KENWORY {30 = {
CROUPS MAX )} 30
+ TOOL VEAR WPDORY 81
(19 CROUPS MALT \
93
—
« TOOL RADINS J
MEMORY
Fig. 4. 33

(2) Writing of tool offset amount

The wrniting of the offset amount and other
offset memory contents 1s performed by the
following operations:

a. Depress the OFS function key.

b. By the operation of PAGE key and CURSOR
key or keying in two digits designate the
tool offset number to be written.

¢. Using the address key and the data key,
key in the address data to be written. In
this case, the meaning depends on the ad-
dress as shown below:



Table 4.1

Axis st
Addres Designation Meaning
X Write to Writing of an absolute value.
X axis Namely, the value is written
7 Write to to memory without change.
Z axis
u Write to Writing of an increment.
X axis Namely, the current valye
- is added to the preceding
W Write to | yalue and the result is
Z axis written to memory.
R Tool nose |Writing of an absolute valye,
radius
d. Depress the WR key.

(i)

(i1)

(11}

The address data keyed in is written to the
tool offset memory according to the meaning
of the data.

Repeat the operations of ¢. and d. and b,
through d. to write all necessary tool offset
amounts.

When the options shown below are selected,
if the corresponding offset memory number
is designated at the operation of d., the
data may be written to memory. However,
address R has no significance and therefore
should not be designated.

Work coordinate system shift option:
Work coordinate system shift amount.

Work measuring value direct
Tool coordinate data.

Tool wear compensation option:
Tool wear amount.

NOTES:

1.

2.

The contents of offset memory are retained
after the power 1s turned off.

Regardless of modes, the writing by the
above operations is always possible including
automatic run time.

The tool offset amount rewritten in automatic
run is made valid from reading of the com-
mand of the next block. For the tool offset
amount of the currently executed block or
the block stored in the prefetch buffer, the
value before change is used.

When the data shown Lelow 1s rewritten, the

t

tming m which the data value 15 made

is as tollows -

input option:

(1) Work coordinate system shift amount:
The time when G50, G50T, or other
coordinate system setting is performed

next,
(ii) Tool coordinate data.

The time when G50T is specified next,
(iii) Tool wear compensation amount:

The time when T994 A 1s specified next,

5. The writing operation of the above tool coor-
dinate data is performed when the P3T INPUT
button is not depressed. If this button 15
depressed, the data to be written is com-
pletely different from the above data. For
details, see 6.2.3 Work Measuring Value
Direct Input.

6. The contents of offset memory are all erased
by the following operations:

(1)

(ii)

Depress the OFS function key.

Keyin 0 - 9 9 9 9 | ang depress
the ORG key. The contents in offset
memory are all erased.

4.3.6 DIAPLAYING AND WRITING SETTING
DATA (SETTING)

With this unit, the setting data is stored in the
internal memory. According to the contents of
this memory, a particular function is turned on/
off. These contents are also used for the con~
trol constants of functions. For details, refer
to Appendix 1, List of Setting Numbers. The
display and write of setting data are always en-
abled including the time when automatic run is
being performed.

The setting data is of the following two types-

(1) Setting data of bit display format.

(2} Setting data of decimal display format,

4.3.6.1 Setting Data of Bit Display Format

Setting numbers " #6000 through #6004" have the
setting data of bit display format. Each number
has B-bit information of "D7 through DO0," each
bit displaying on/off of the corresponding func-
tion.

(1) Display of setting data (b1t display format)

Setting data1s displayed by the following
operations:

a. Select the SET function key.
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4.3.6.1 Setting Data of Bit Display Format {Cont'd)

b.

Key in 4-digat numeric se\t‘t.ing+ number and
depress CURSOR or key
¥ CURSOR )

"# need not be keyed in. Up to four pairs
of setting data including the keyed setting
number are displayed. To the right of bit
display, the decimal value indicating the sum
of the data on that line is shown. The cur-
sor 1s positioned to the designated setting
number.

The setting number designation may be up-
CURSOR t
dated by ' or [~uRsOR key,

and the screen may be updated by
PAGE or +
PAGE

key.
INDICATES D7 TO DO

Note

DECIMAL INDICATION

Fig. 4.34 Display of
Setting Data Shown in Bit Display

when #6000 1s designated, the screen

dedicated to the display of on/off state of
the "internal toggle switch" 1s provided.
For details, see 4.3.6.2.

(2)
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writing of setting data (bit display format)

The writing of the setting data of bit dis-
play format 1s performed by the following
operations.

Depress the SET function key.

By the operation of PAGE key and CURSOR
key or keying in 4 digits, designate the
setting number to be written.

Depress the INSRT key. The cursor moves
to the bit data from a setting number.
Designate the data of D7.

. Depress the

CU%SOR key. Each time

the key is depressed, the cursor moves by
one bit toward D0. Locate the cursor at a
desired bit position.

. -Depress the WR key. The designated bit

data reverses (0 to 1 or 1 to 0). If you
depress the WR key again, the bit data
will reverse again. Normally, "1" desig-
nates on state and "0" off state,

To write data in decimal mode, locate the
cursor at the right most column (decimal
data).

EXAMPLE: Wnting in decimal mode

Entered data 7 6 5 4 3 2 1 0

0

255 WR——1 1 1 1 1 11

WR——0 0 0 0 0 0 0 0 O

1 255

Repeat steps b, through {. to write requirec
CURSOR
data. or
+
+
CURSOR
move column by column 1n the screen auto-
matically.

1f you keep the

key depressed, the cursor will

When data has been written, depress the
INSRT key. Cursor returns to the position
of setting number normally, this sequence
of operations begins and ends both with
the depression of the INSRT key.

4.3.6.2 iInternal Toggle SwitchesT

(1

(2)

When the eight basic function switches showr
below are omitted from the machine oper-
ator's station, each function may easily

be turned on/off by the setting operation
from the NC operator panel.

The setting numbers are #6000D7 through
Dg of bit display format. By the operation
of the writing of bit display format setting
described above, turn on/off each function.

when "1" is set, the function is turned on.
When "0" is set, the function is turned off.
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Display shows that Single Block and Dis-
play Lock are on.

Fig. 4.35 Display of Internal
Toggle Switch Status

NOTES:

1. The internal toggle switch is an optional func-
tion. Hence, which internal toggle switch is
available depends on the controlled machine.
The display for unused toggle switches is
blank., For details, refer to the instruction
manual of the machine in question.

Z. When the machine contro] station is provided
with the switches that turn on and off the
above functions, the state of the switch on
the machine contro] station is ORed with that
of the operator's panel to determine the final
ON/QFF state.

Switches on

pua © | MagneCon- | Besuta
"Q" = OFF OFF OFF
"0" = OFF ON ON
"1" = ON CFF ON
"1" = ON ON ON

4.3.6.3 setting Data of Decimal Display Format
The following setting numbers have the setting
data of decimal number display format:

#6160 through #6219

#6500 through #6579

#8600 through #8750

These setting numbers are used for the con-
trol constants of tool life control and multiple
repetitive cycles.

(1

Display of setting data (decimal display
format)

Theisetting data is displayed by the follow-
ing operations:

Depress the SET function key.

. Key in the 4-digit setting number and de-
CURSOR 4
press ‘ l or 'CURSOR key.

The maximum of 10 Lines of setting data in-
cluding the keyed setting number are dis-
Played. The cursor is positioned to the
designated setting number.

The setting number designation may be up-
CUR§OR| ¥

dated by + °r | ~ursor| kev.

and the screen may be updated by

PAGE T
+ | °F | pPAGE

key.

(2)

Fig. 4.36 Display of
Setting Data in Decimal Mode

Writing of setting data (decimal display
format)

The writing of the setting data of decimal
display format is performed by the following
operations:

Depress the SET function key.

By the operation of PAGE key and CURSOR
key or keying in 4-digit value, designate the
setting number to be written.

Key in the value by the data key and de-
press the WR key, The keyed value is
written as the data of the setting number
designated by the cursor,

Repeat operations of b. and c¢. to write the
necessary setting data,
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4.3.7 DISPLAYING AND WRITING PARAMETERS

In this system, varying parameters are stored in
the memory and they determine operating condi-
tions such as tape code and feedrate. For de-
tails, see Appendix 2, LIST OF PARAMETER
NUMBERS. The parameters may be displayed at
any time even during automatic operation.

The parameters are of the following two types:
(1) The parameters of bit display format.

(2) The parameters of decimal display format.

4.3.7.1 Parameters of Bit Display Format

Parameter numbers #6005 through #6049 indicate
the parameters of bit display format. Each num-
ber has 8-bit information of D7 through DO.

n

T Oadeod [k

&
2
0

o
2
L.
o
5
a
]
=

el M-
~n . .

Fig. 4.37 Display of Parameters
in Binary Mode

4.3.7.2 Pparameters of Decimal Display Format
The following parameter numbers indicate the
parameters of decimal display format:

#6050 through #6149

#6220 through #6349

#6600 through #6659

#8000 through #8225

Y60

(1}

(2)

Fig. 4.38 Display of Parameters
1in Decimal Mode

4.3.7.3 Displaying And Writing Parameters

Operations for parameter display

The operations for parameter display are

the same as those for setting display excep?
that the PRM function key is depressed in-
stead of the SET function key. For details

see 4.3.6.

Operations for parameter writing

The parameter values are preset according
to the performance of the machine and appH
cations. Therefore, you should consult the
machine tool builder if you want to change
parameter settings.

The parameters are protected with 2 sys-
tem No. switch provided on the tape readel
so that they should not be destroyed by
wrong operation. Normally system No. 0 is
selected and, at this time, the parameters
cannot be rewritten by any operation.

The operations for parameter writing are
the same as those for setting display ex-
cept for the following:

(i) First, set the system No. switch to "1."

(ii) Depress the PRM function key instead o
the SET function key. Then, the paran
eter data may be written by the same
operations as those for the writing of
setting data of bit display format (4.3.
6.1, (2)) or for the writing of setting
data of decimal display format (4.3.6.3,

(2)).

After the completion of the writing oper
ation, set the system No. switch to "0."

(iii)



d. If the following parameters have been
changed, be sure to turn off power then
turn it on again. Otherwise the system
might fail to operate properly.

IR
‘bs r

#6009, #6010, #6023, #6024, #6031,
#6032, #6033, #6035, #6036, #6039,
#6040 - #6049, #6050 - #6075
#6092 - #6095, #6286 - #6317
#6322 - #6335

After reading in parameter tape

When a parameter other than above has
been rewritten, also depress the RESET
key to reset the unit.

4,3.8 DISPLAYING STATUS INPUT/OUTPUT
SICNALS

Depress the DGN function key, and the state of
every input/output signal will be displayed on
the CRT. This 1s possible at any time even dur-
\ng automatic operation.

For more detail of this operation, see 8.6,3 Drag-
nostics of INPUT /OUTPUT Signals.

The state of the input /output signal is also
given in the hexadecimal notation at the right-
most column for the ease of maintenance work.

Fig. 4.39

L 3.9 ALARM CODE (ALM) DISPLAY

Alarm codes and other data are displayed by the
‘ollewing operations:

.1} Depress the ALM function key. One of the
following screens 1s displayed:
a. Display of the alarm number and the
message. (ALARM)

b. Display of operating time. (TIMER)

c. Display of registered program number,
(PROGRAM NO. TABLE )

d. Display of maintenance history,
(MAINTENANCE)

(2) The above screens may be selected
PAGE 7
by depressing |y or [E{*GE  key,

4.3,9.1 Alarm Code Display

If an alarm status has happened, "ALM" or "Al
B" (on battery alarm) blinks on the bottom line
of the screen regardless of working mode and
function. If this happens, the detailed informa-
tion of the alarm status may 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 more serious one
on a higher line,

NOTE: The alarm screen will appear during an

alarm state and, therefore, it is not needed to
operate the PAfE I key.

S S DRindti FI3 AV B

Fig. 4.40 Display of Alarms

{2} To reset the alarm status and screen, re-
move the cause of alarm then depress the
RESET key.

For the detail of alarm code. rofer to Appen-
dix 5 List of Alarm Codes.
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4.3.9.2 Message Display (ALARM)™

This feature can display messages on the CRT
screen by the instruction of PC when the
machine sequence control option (PC system) is
bult 1n the unit. Normally, this feature is used
to display the cause of the alarm detected by the
BC.

when the message display instruction {macro
ynstruction) 1s executed in the PC, "ALM" or
Wa/B" flashes at the bottom of the CRT screen
regardless of mode and function.

In this case, the message may be displayed
by the following operation:

(1) Depress the ALM function key. The mes-
sage is displayed at the bottom of the screen
along with the sequence error code. The
message to be displayed depends on the
machine. For details, refer to the instruc-
tion manual of the machine in question.

AEGSAGE - T TR st
APB-1 5-CODE 2ERC ...~

MESSAGE DISPLAY AREA
Fig. 4.41 Example of Message Display

(2) When the RESET key is depressed after re-
moving the cause of the alarm which dis-
played the message, the message display
and alarm state may be cleared.

Note. In somc cases, only the message display
1s provided without displaying "400. SEQ
ERROR."

4.3.9.3 Display of Registered Program Number
(PROGRAM NO. TABLEZ)

This screen displays all registered program num-
bers and the number of remaiming characters 1n

the part program memory.

{1) The number of program numbers that can
be registered depends on options.
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Max . Number—‘ Program No.

No. | of Programs Type able
1 99 Basic 01 to 02 .,
2 199 Option 1 01 to 04
3 999 Option 2 01 to 19

(2) All program numbers already re istered are
displayed. By depressing PAfEi or
.'.

key, the page shown below may be

PAGE
obtained.

Feloaka™ 6D, TAELE @1 La2S0re il

30000 LOZAD GOTOoY Tasn
[sl\Pa=} |
ool

e Qa e

REMAINING NUMBER OF CHARACTERS
IN PART PROGRAM MEMORY

The remaining number of characters in part
program memory is displayed in the lower
left corner of the screen.

Fig. 4.42

Note: This screen displays only the register-
ed program numbers. A program number is
registered by depressing the PROG function
key in EDIT mode.

4.3.9.4 Operation Time Display

The system counts the duration of automatic op-
eration and it may be displayed. This function
permits the display of the time it has taken for a
single piece of work or the total operational time
of the system.

(1) Three kinds of operation time will be dis-
played 1n hours, minutes, and seconds.



(2)

POWER ON: Total operating time after
POWER ON PN

B

CYCLE START: Total operating time of
CYCLE START

FEED: Total operating time of FEED

+ EXTERNAL INPUTT: Total operating time

while external input signal is ON (optional)

Fig. 43 Operation Time Display

Reset of operating time display

The above operating time displays may be

reset separately by the following operations.

In the state where the operating time is dis-
played;

Depress "1" then ORG keys.
The time of "POWER ON" is reset.

. Depress "2" then ORG keys.

The time of "CYCLE START" is reset.

Depress "3" then ORG keys.
The time of "FEED CUTTING" is reset.

. Depress "4" then ORG keys.

The time of "EXTERNAL INPUT" is reset,

Unless this display reset operation is per-
formed, then operating time display is
retained when the power is turned off.

When "1," "2," 113'11 n4,|| |IORGII keYS are
depressed, all the times shown above are
reset at a time,

4.3.9.5 Maintenance History Dispiay
(MAINTENANCE)

(1) This screen displays the maintenance in-
formation on the control unit. Tis display
is independent of the control unit functions,

MOTHTENAACE

. 01224 nupons

. B2120501
- BapT1San
: 0

3]

Q

{r

o

4]

Fig. 4.44

4.4 LOADING PART PROGRAMS AND NC
DATA INTO MEMORY (IN)

This paragraph describes the operations for stor-
ing the following data into the corresponding in-
ternal memory of the NG:

 Part program
* Tool offset amount
" Setting data and parameters

If these data are to be stored in the form of
a punched tape, enter them through the tape
reader or the data input/output interface {option).
For the methods of setting the input/output
equipment (setting #6003) and the baud rate
(parameters #6026 and #6027), refer to 4.9
Data Input/Output Interface. The following
description is made assuming that this option is
installed,

4.4.1 LOADING PART PROGRAM TAPE INTO
MEMORY

(1) Loading a part program which has a pro-
gram number,

a. Select EDIT mede.
b. Depress the PROG key.

¢. Load the NC tape to the tape reader or an
equivalent external device,
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4.4.7 LOADING PART PROGRAM TAPE INTO
MEMORY (CONT'D)

{2)

S %O1244 G50 A0V UL

PROGRAM NUMBER

H:o‘“.. 5

HOLD HERE

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 system checks
for duplicator of program number as in 1.
Operation ends with error if the designated
program number is not found on the tape.

when the tape reader has read "M02Z ;,"
"MO3 ;," or "M99 ;," it stops and "IN” dis-
appears from the CRT. Now the part pro-
gram has been stored in memory.

Loading a part program which has no pro-
gram number.

Select EDIT mode.
Depress the PROG keys.

Load the NC tape to the tape reader or an
equivalent external device.

MOl % j
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The tape stops at this
location when loading
is completed.

Depress the RESET key.

Depress the address O key then enter the
program number.

Depress the IN key.

The system starts to read the tape. If the
keyed-in program number comncides with the
registered program number, "ALREADY IN"
bhnks on the CRT screen. If this happens,
delete the program number, then repeat steps
a. through {. while the tape1s being read,
»1N" blinks on the CRT.

g. When the tape reader has read "M02 ;,"

"M03 ;. " or "M99 ;," it stops and "IN" dis-
appears from the CRT. Now the part pro-
gram has been stored in memory.

NOTES:

1,

(3)

Program number "O0000" is always in the
registered state, so 1t cannot be erased.
This program number should not be used in
general.

The tape which has no program number may
be stored as described before. However,
write a program number to the head of the
tape, in principle. The operation of "Oxxxx
IN" described before causes only program
number registration. It does not cause the
storing of information of "00000" into the
part program memory. Only the program
number on tape is stored into the memory.
Assume that a tape having no program num~
ber is stored and then all part programs are
punched out by depressing ng,t 0o mong
ng n ng v "9 " apnd "QUT" keys. Since this
tape contains programs with no program num
ber, the correct restoring of all part pro-
grams may not be performed by depressing
||0'|| H_'ll "9'" '||9’1l Ilg’" I|9,1| and ||1N|| keYS-

Consequently, when a tape having no pro-
gram number has been stored, write the
program number to the head of part program
by the EDIT operation.

EXAMPLE:
N1 G50 X0 Z0 .

when this is in the first block, position the

cursor to N and key 1n as follows (in EDIT

and PROG modes):

Oxxxx ; N1 ALTER

storing a program with program numbers
changed |

To register a program with a program num-
ber different from the one punched on tape,
perform the following operations:

Select the EDIT mode.

Depress the PROG key.

Set the NC tape to the tape reader or the
external equivalent equipment.



L%UI?JJ C50 MO Y e 5. % )

PROGRAM NUMBER HOLD HERE

d. Depress the RESET key.
e. Key in "0" and PROGRAM NUMBER.

f. 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 pPTogram memory simply as a
label,

MO0Z ;, M30 ; or M99 ; is read and the stor-
Ing operation is completed.

NOTE:

1. 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,
Consequent]y, to avoid the confuson in the
later handlng, replace the program number
in the part program memory with changed
program number by the EDIT operation.

(4) Loading part programs from a tape
a. Select EDIT mode.
b. Depress the PROG key.

€. Load the NC tape to the tape reader or an
equivalent external device.

S"%OJDO. M02,0200 M30,0500. M9a, & ‘g

t L l

The tape stops  The tape stops
to travel here. to travel here,

The tape stops to travel here.

d. 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),

(5)

(6)

The tape reader stops each time 1t has rcad
"MDZ ;.u IIM30 ;'u or "M99 i

Depress the IN key again,

The tape reader resumes to read the tape.
Repeat this operation unti] alj programs
are loaded.

Storing a program with program numbers
changed I

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.

Loading programs continuously

Programs existing on a tape as shown in (4)
may be loaded continuously without inter-
ruption. For this purpose, depress "D,"
"-,"M9," "9, M ng i and v9u before the first
depression of the IN key. The tape reader
stops at the position of "%."

4.4.2 MAKING ADDITION TO A PART PROGRAM

Perform the following operation to add data to a
part program which is already loaded.

a.

b.

Select EDIT mode.
Depress the PROG key
Depress the O key then enter the art pro-
gram number and depress the CUR+SOR ’
1'I";nlt;.system searches the desigr;ated program.

- Load the tape of adding data to the tape

reader,

i- *+ %; Adding data

M30 ; %1

Depress the RESET key.

Depress the NEXT and IN keys in this
order.

The data will be read from the tape into the
memory,

NOTE: You cannot add data to a program from

the middle of it

If necessary, delete the last

part of the program by editing operation and
perform this adding.
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4.4.3 LOADING PART PROGRAMS BY MODI

Part programs may be loaded not through the
tape reader but by MDI operation. Perform the
following.

a. Select EDIT mode.
b. Depress the PROG key
¢. Depress the RESET key.

d. Depress the O key then enter the part pro-
gram number and depress the WR key.

The designated program number will be reg-
istered. If this number already exists,
"ALREADY IN" blinks and, in this case, 1t
is required to delete the registered program
number.

e. Write the part program by operating the
address key and the data key. As shown
in the figure below, the keyed in data 1s
displayed on the bottom hine from left to
right sequentially. The maximum number
of characters that can be written at a time
1s 32. within this hmit, data may be keyed
in over multiple words or blocks. However,
when the 10th character 1s keyed n, the
normal display shown to the right of the
hine 1s blanked.

f. Depress the INSRT key.

The keyed in data 1s stored in the part pro-
gram memory.

g. Repeat the operations of e. and f. above to
write the part program. The program edit
operation 1s enabled by the use of ERASE,
INSRT, and ALTER keys during this pro-
gram storing operation.
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h. Key in M02 ;, M30 ;, or M99 ; and depress
INSRT key. This completes the storing of
the part program.

4.4.4 INPUTTING TOOL OFFSET DATA INTO
MEMORY

Normally, the tool offset data is written to the
too) offset memory by MDI operation. This data
may also be entered in the form of a punched
tape.

(1) The format of the tool offset data tape is
as shown below:

’-___-“‘—-—._—-—-"’T
LABEL % :
TO1 Xoeeeeer Zoereer R eoeeer :
Ta2 Xeoeeer y A R e s
To3 X Z eeeres R eevses :
T9g X~ A ;
%

(2) The storing of the data by the above tape
1s performed by the following operations:

a. Select EDIT mode.
b. Depress OFS key.

c. Set the tool offset data tape onto the tape
reader.

d. Depress the RESET key.

e. Depress the IN key.

The tape reader starts to read the tape.
"IN®* blinks on the CRT while the data
are read.

f. The tape reader stops when it has read
ng" (or "ER"). "IN" disappears from the
CRT. Now the tool offset data has been
read 1nto memory.

{3) Remarks

Gl0:

In the case of the tool offset data tape of
the format by tool offset data designation,
performing the cycle start in TAPE mode
causes to store the data into the tool offset
memory.



4.4.5 INPUTTING SETTING DATA AND PARAM-

ETER DATA

Though setting data and parameter data are in-
putted in their memories by MDI operation nor-
mally, they may also be entered by means of

paper tape. Setting data and parameter data may

be inputted from a stngle tape.

(1) The tape format 1s as follows.

[ ——
LABEL % ;
N6000 X128;
N6001 X s
N6002 X o
Ng7s0 X o,

%

’\/

(2) The input cperation is as follows.
a. Set the SYSTEM No. switch at 1.
b. Select EDIT mode.

c. Depress the PRM key.
d. Depress the RESET key.

e. Depress IN key.

The tape reader starts to read the tape.
"IN" blinks on the CRT while the data are
being read.

The tape reader stops when it has read "%"
(or "ER"). nIN® disappears from the CRT.
Now the setting /parameter data have been

read into memory.

f. Return the system No. switch to 0,

8- Turn the power off then on.

The NC operation by the newly stored set-
ting data and parameter may be performed.

Note: At the end of operation e., the op-
erations on the NC operator's panel are all
invalidated. Hence. the power must be
turned on again,

4.3 TAPE VERIFYING

The punched tape of the data shown below may
be compared to the contents of the NC internal
memory to check if they match.

* Part program
* Tool offset data
* Setting data and parameter

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 (setting #6003) and the baud
rate (parameters #6026 through #6029), refer to
4.9 DATA INPUT/QUTPUT INTERFACE. The
following description is made assuming that thig
option is installed.

4.5.1 VERIFYINGC PART PROGRAM TAPE

(1) Verifying a part program tape having pro-
gram number

2. Select the EDIT mode.

b. Depress the PROG function key.
¢. Set the part program tape to the tape reader,
d. Depress the RESET key.

€. Depress the VER key,

The tape is started to compare the con-
tents of the part program memory to the
contents of the part program tape. During
this operation, "VER" keeps flashing, If
a mismatch 1s found, "INPUT ERROR" is
displayed flashing,

When a match 1s found and this operation is
completed, the tape reader stops, upon
which "VER" display 1s erased

Note: By the operation of "RESET, VER,"

the verifying feature verifies the data frem
the tape head to % code,

(2) Verifying a part program tape having no
program number

a. Select the EDIT mode.

b. Depress the PROG function key.

<. Set the part PYogram to the tape reader.
d. Depress the RESET key.

€. Depress the "O" key and kcy in program
number
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4.5.1 VERIFYING PART PROGRAM TAPE
(CONT'D)
{. Dcpress VER key.

The tape Starts to compare the con-

tents of the part program memory to the con-
tents of the part program tape. During

this operation, "VER" keeps flashing. 1f

2 mismatch 15 found, "INPUT ERROR” 1s dis-
played flashing. When a match is found and
this operation is completed, the tape reader
stops, upon which "VER" display is erased.
If the keyed 1n program number 1s not found
in the memory, "NOT FOUND!"1s displayed
flashing. In this case, depress the CAN
key and start with the operation of d.

NOTLS

1 Tht opurations for verification with a pro-
grem number different from the program num-
ber punched «n the tape are the same as those
o1 (2) whbove The keyed-in program number
15 procussed i preference to the punched
prograT number

Verification by the operation of "Oxxxx VER"
regards the punched information as the in-
furmation on the keyed-in program number
bince whon verifying a tape containing
arogran. numbers, no pregram number should
by reyedn

(2%

{3) Verifying a tape contaning multiple part
programs

\Vultiple part programs punched 1n a single
tapc are continuously verified by the follow-
ng operations

«  Select the EDIT mode.
L Dupress the PROG function key

¢ Set the part program tape to the tape read-
cr

d. Depress the RESET key.

¢ Depress the VER key.

when M02, M30, or M99 1s read, the tape
reader does not stop but all the part pro-
grams are continuously verified up to %
code. Whun the verification 1s completed,
the tape reader stops at the position of %
code.

4.5.2 VERIFYING TOOL OFFSET VALUE TAPE
i e contunts of the tool offset value tape are
compared 1o the contents of the offset memory

by the following opcrations:

{1) sclect the EDIT mode.
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(2) Depress the OFS function key.

(3) Set the tool offset value tape to the tape
reader.

(4) Depress the RESET key.

(5) Depress the VER key.

The tape starts to compare the con-

tents of the tape to the contents of the tool
offset memory. During this operation, "VER
keeps flashing. If a mismatch 15 found,
"INPUT ERROR" is displayed flashing.
When a match 1s found and this operation is
completed, the tape reader stops, upon
which "VER" display 1s erased.

4.5.3 VERIFYING SETTING AND PARAMETER
TAPES

The setting data tape or the parameter tape 1s
compared to the respective contents of the mem~
ory. It 1s possible to punch the setting data
and parameter on a single tape and store them at
a time by the following operations:

{1} Select the EDIT mode.

(2) Depress the PRM function key.'

For the tape punched only with setting data,
depressing the SET key causes the same
effect.

(3) Set the setting data and/or parameter tape
to the tape reader.

(4) Depress the RESET key.

(5) Depress the VER key.

The tape starts to compare the con-

tents of the tape of the contents of setting
or parameter. During this operation, "VER"
keeps flashing. If a msmatch is found,
W"INPUT ERROR" 1s displayed flashing.
wWhen a matchis found and this operations 1s
completed, the tape reader stops, upon
which "VER" display 1s erased.

4.6 EDIT

4.6.1 CHECKING REGISTERED PART PROGRAM
NUMBER

Before editing part programs, make confirmation
of the registered program numbers and the re-
mamning number of characters in the part pro-
gram memory by the following operations®



(1) Depress the ALM function key.

+ CURSOR

(2) Depress the CURSOR | °TF '

key to select the screen (PROGRAM NO,
TABLEOD ) of registered program number

display.

RUMBER OF REMAINING CHARACTERS

REGISTERED PROGRAM NUMBER

This screen only displays information and
therefore cannot be used to register pro-
gram numbers.

Fig. 4.46

8.6.2 DISPLAY ING AND CHECKING STORED
PART PROGRAMS

Stored part programs may be displayed on the
CRT screen to check their contents by the follow-
ing operations:

(1} Select the EDIT mode.

(2) Depress the PROG function key.

(3) Depress the RESET key.

(4) Key in O PROGRAM NUMBER.

CURSOR
+

(58) Depress the key.

The designated program number is searched.
One screen of data (for 10 Lines) from the
head of the searched program is displayed
on the CRT. If the program number has

not been found, "NOT FOUND" is displayed
flashing. This display may be reset by
depressing CAN key in general.

(6) The preceding or following screen may be
_displayed on the CRT by depressing the
L +—’ or |FAGE] |
PAGE o] key

4 CURSOR
CURSOR | °F v | key

is depressed, the cursor is moved to the
preceding or following word on a word basis.

!
(7) When the :

i
I

The above operations make the word (aq-
dress and data) designated by the cursor ready
for such edit operations as modification, inser-
tion, and deletion,

NOTE: The search for a program number may be
performed also in the MEM mode. But the cursor

movement by the PAf'E or

PAGE key ig
disabled.

4.6.3 MODIFYING PART PROGRAM BLOCKS

Modification of part programs is all performed in
the EDIT mode and the PROG function by the
operations which follow the operations described
in the preceding paragraph 4.6.2 Displaying
And Checking Stored Part Programs.

(1} Depress the page key and the cursor key to
designate the word to be modified.

(2) Depress the address key and the data key
to enter the word to be modified. As shown
in the figure below, the keyed-in data 1s
displayed in the bottom line on the CRT
screen from left to right sequentially. The
maximum number of characters that may be
written at a time 1s 32, Within this hmt,
data may be keyed-in over multiple words
or blocks.

(3) Depress the ALTER key.

The word designated by the cursor is de-
leted and the newly keyed-in data is dis-
played in that place. After modification,
the altered word is in the designated state.
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4.6.3 MODIFYING PART PROGCRAM BLOCKS

(CONT'D)

(4) Repeat the operations of (1) through (3} to TR
modify any number of words. S

S ooias FS.

>
o
w
7]
Z
-
Fig. 4.47
Fig. 4.48
4.6.4 ADDING PART PROGRAMS
A part program 15 added in the EDIT mode and 4.6.5 DELETING PART PROGRAM BLOCKS
the PROG function by the operations shown below
which follow the operations of 4.6.2 Displaying part program blocks are deleted in the EDIT mode
And Checking Stored Part Programs. and the PROG function.
{1) Depress the page key and the cursor key to (1) Deleting words
designate the word \mmediately before the
portion to be added. Perform the operations below which follow
the operations of 4.6.2 Displaying And
(2) Depress the address key and data key to Checllzing Stored Part pmgrzmg g
key in the word to be added. Within the
hmit of 32 characters, the data may extend a. Depress the page key and the cursor key to
over multiple words or blocks. designate the word to be deleted.,
(3) Depress the INSRT key. b. Depress the ERASE key.
The keyed-n data is added to the portion The word designated by the cursor is de-
immediately after the word designated by leted. After the deletion, the word sub-
the cursor. After the addition, the added sequent to the deleted word is in the des-
word 1s 1n the designated state. ignated state.
(4) Repeat the operations of (1) through (3) ¢. Repeat the operations of a. and b. to delete
to add any number of words. any number of words.
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(2) Deleting blocks

Data of one block may be deleted.by the
following operations: At

a. Depress the page key and the cursor key
to position the cursor to the head of the
bilock to be deleted,

b. Depress EOB then ERASE.

All data of the block designated by the cur-
s0r are deleted.

NOTE: 1If the cursor is positioned to the middle
of the block to be deleted and EOR key and ERASE
key are depressed, the data from the cursor
position to ";" code are deleted. Since "t is

also deleted, the words Jeft undeleted are includ-
ed in the next block.

(Before deleting)

;" _;,.El-ll\fjhj

{After deleting)
Fig. 4.49

(3) Deleting program number-

A program number is deleted by the following
operations:

a. Select the EDIT mode.

b. Depress the PROG function key.

c. Depress "O" key and key-in the program
number.

d. Depress the ERASE key.

The keyed-in program number and the cor-
responding part program are deleted.

(4) Deleting all program numbers

All program numbers are deleted by the
following operations:

a. Select the EDIT mode.
b. Depress the PROG function key.

c. Keyin 0 - 9 9 9 9,

d. Depress the ERASE key.

All registered program numbers and part
programs are deleted. However, only pro-
gram number "0" is newly registered with
EOB not deleted.

4.7 PART PROGRAM AND NC DATA
OUTPUT OPERATIONS

The following data, which are stored in the NC
internal memory, may be sent to the external
equipment through the data mput/output iter-
face (option).

+ Part program
* Tool offset value
+ Setting data and parameter

When the external equipment has the tape
punch feature, the data may be punched out;
when 1t has the print feature, the data may be
printed out. For the methods of setting the in-
put/output equipment (setting #6003) and the
baud rate (parameters #6026 through #6029)
through this data input/output interface, refer
to 4.9 DATA INPUT/OUTPUT INTERFACE.

k.7.1 OUTPUTTING PART PROGRAM TO
PAPER TAPE
(1) The part program of the designated program
number is punched out by the following
operations:
a. Connect the external cquipment such as
the tape puncher to the NC via the data

input/output interface.

b. Make the external equipment relay for
operation.

¢. Power on the NC.
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45.7.1 OUTPUTTING A PART PROGRAM TO
PAPER TAPE [CONT'D)

d. Select the EDIT mode.
e. Depress the PROG function key.

f. Check to see if the external equipment is
rcady.

g. Depress the RESET key.

h. Depress "O" key and key in program number.

1. Depress the OUT key.

The part program of the keyed-1n program
number 1s outputted to the external equip-
ment. If 1t is a tape puncher, tape punch
1s performed. When the output of the part
program 15 completed, the tape puncher
stops automatically. During the output of
data, "OUT" 1s flashing.

j. To discontinue the punch out operation,
depress the RESET key. However, the
discontinued operation cannot be resumed.
Go back to f. and repeat the operations all
over again.

NOTE When RESET, OUT are operated without
keying 1n the program number, the part program
of the curren:’y displayed program number is
outputted.

{2) Punch out of all part programs

All registered part programs may be output-
ted to the external equpment by the above
operations except that 0-9999 must be
keyed 1n the operation of h.

All part programs stored in the memory are
outputted (punched out, etc.) consecutively.

NOTE The contents of program number 00000
are outputted only when #6231D3 = 1.
4.7.2 OUTPUTTING TOOL OFFSETS TO PAPER

TAPE

Tool offsets may be outputted to paper tape by
the following operations.

(1) Connect the external equipment such as the
tape puncher to the NC via the data input/
output interface.

(2) Make the external equipment ready for
operation.

{3) Power on the NC.
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(4) Select the EDIT mode.

(5) Depress the OFS function key.

(6) Check to see if the external equipment 1s
ready.

(7) Depress the RESET key.

(8) Depress the OUT key.

All contents of the offset memory such as
tool offsets and tool coordinate data are out-
putted to the external equipment. If the
external equipment is a tape puncher, tape
punch out is performed. When the output
of the data is completed, the external equip-
ment stops automatically.

(9) To discontinue the punch out operation,
depress the RESET key. However, the dis-
continued operation cannot be resued. Go
back to (6) and repeat the operations all
over again. The format of the punched out
tape is the same as that of the tape describe
in 4.4.4, (1). .

4.7.3 OUTPUTTING SETTING/PARAMETER DAT
TO PAPER TAPE i

Setting /parameter data may be punched out by
the following operations.

(1) Connect the external equipment such as the
tape puncher to the NC via the data input/
output interface.

(2) Make the external equipment ready for
operation.

{3) Power on the NC.
(4) Select the EDIT mode.

(5) Depress the PRM function key if the output
of both setting data and parameter is de-
sired. If the output of only setting data 1s
desired, depress the SET function key.

(6) Check to see if the external equipment is
ready.

{7T) Depress the RESET key.

(8) Depress the QUT key.

All setting data and parameters are output-
ted to the external equipment, If itis a
tape puncher, tape punch out operation 1s
performed. When the output of the data

15 completed, the external equipment stops
automatically.



(9) To discontinue the punch out cperation, de- all over again. The format of the punched
press the RESET key. However, the dis- out tape is the same as that of the tape
continued operation cannot be resumed. described in 4.4.5, (1),

Go back to (6) and repeat the operations

EL’I‘ KEY
3 FEET

J 3 FEET
FEED HOL‘ES ED HOLES
ceeeeed &5 HOtX ~ TOOL OFFSET DATA 73 SR
(SETTING AND/OR PARAMETER DATA)
)---—---4% 01234;G92 X0~— PART PROGRAM———M30: %l--r.._.
EL:ﬁ KEY (TO PUNCH OUT ALL PART PROGRAMS) Note: 3 Feet = 360 characters
1 FEET ngpn 1 FEET
rgz;}: figl ES — CopE"eultuzn ] SE;E:E{;LES
" / \ ]
-------- % 0100; M02;[SPl0200; M30:|SP|0500: M30: %beoeannne.
{
DEPRESS THE CAN KEY, AND THE PAPER
TAPE PUNCH IMMEDIATELY BEGINS TO gggsg AEEEPE%EHK“E%GPQN’%OTHE
PUNCH SIGNIFICANT DATA WHICH PUNGH SPROCKET PERFORATION.
BEGIN WITH "%;...n

Fig. 4.50 Data and Program Formats
on Paper Tape
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4.8 SUMMARY OF STORING AND EDITING OPERATIONS

: Edit |5° Func-‘
QOperation Lock | chh Mode tion Procedure
Storing irom NC operator's panel Parameter number + [ CURSOR
- keyboard 1 Data =+
[
E Storing from tape (Note 4) (Note 6) 1 RESET + IN
PRM
g Punch out (Note 3) EDIT |RESET] -+ |0UT|
o Matching with tape (Note 4) ]RESET' - |VER|
Storing from NC operator's panel Setting number - |CURSOR|
keyboard Data -+
?:" Storing from tape 1 SET RESET; * @
Eod
E Punch out EDIT [REsET] + [OUT]
Matching with tape RESET]| *
Stonng from NC operator's panel oOffset number + [CURSOR
S Offset pumber
- | Storing from tape |RESET‘ -+ IlNI
LY
< [ punch out EDIT| OFS | [RESET] ~ [OUT]
o s
Matching with tape IRESET! + !VER!
Clear of all offsets @ > -9999 +
P
Storing ‘;firom NC operator's panel OFF @ep:at o‘f‘°§;';m°;;ﬂ::;:r \ a:i.ch
keyboar of address data"
Tape with number [EZSE_TJ + FNJ
One part| O OFF
Storng| P7OB7¥® | Tape without OFF RESET] - + Program
from number O number -
tape All part programs on tape OFF RESET| ~+ + =-9999 -+ |IN
P PYOg
Addition to registered part
brogram OFF [REsET] - [NEXT] - [in]
RESET] —~ @ + Program
Designated part progr
e gstn(:h i part progT” EDIT| PROG | number ~ [oUT] -
& All part programs RESET| + @ + -9999 -~
o
e Tape with number
& | Match- |One part) O . [rEsET| ~ [VER]
T | g program i Tape without @J + =+ Program
¢ | with number O (Note 1) number <+ |YER
tape | A]) part programs on tape [RESET] *+ [VER]
Modify of address data (Set to address data to
(Note 2) OFF be modified) + Address data
+ |ALTER
{Set to address data
?Sé‘t :fz;ddress data OFF just before addition) + Ad-
Edit dress data —+ [INSRT
Delete of one address data OFF dgsei ts data to
[CURSOR] (Set to address data at
I(Dbiit: So)f one block OFF head of block to be deleted) -
+ [ERASE
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Edit [System Func-
ti .
Operation L°°ks\m:h Mode tion Procedure

E | v Address data to be scarched =

@ | Address search £ EM

o EDIT CURSOR

g Designated part pro ram |OFF EDIT |PROG @ + FProgram number to be

v Clear & P prog searched =+ |ERASE

& All part programs on tape |[OFF [6] + -9999

_E

Notes:

1. Storing of a part program having a program 4. 1If the tape contains setting information,
number different from program number it is also stored and matched at the same
on tape is performed by the same operation time.

" 3 n
as for "tape without program number 0. 5. When the cursor to the address data In

¢. Within the limit of 32 characters, addition the middle of a block and EOB and ERASE
of multiple address data and the change to keys are depressed, the data following
one address data are permitted. the cursor position is deleted.

3. Setting is punched out at the same time, 6. When data has been stored from a param-

eter tape, turn the power on and off.
4.9 DATA INPUT/OUTPUT INTERFACE
The input/output of the following NC information (1} Part program.
may be performed by connecting the external (2) Tool offsets, tool coordinate data, and too}
equipment having the designated input/output wear amount.
interface to the NC: (3) Setting data and parameters.
4.3.1 TYpPES OF INTERFACES AND FUNCTIONS

Name of interface

FACIT4070 inter-
face

Current loo
(20 mA) interface

RS5232C interface

R5422 interface

Type of interface

Parallel voltage

Serial current

Serial voltage

Seria] balanced

interface interface interface interface
Data transfer rate 70 char/s Parameter setting |input: #6020 Input. #6027
output: #6028 Output: #6029
Coupling connec- - _
tor (Note 1) MR- 20MR DB-25S DB-37s
Max. cable length 5m 50 m 15m 100 m

Subject external
equipment

FACIT4070 or
equivalent equip~
ment with I/F

ASR-33 or equip-
ment with current
loop (20 mA) I/F

R5232C or equip-
ment with I/F

RS8422 or equip-
ment with I/F

Function

(1) Above NC information is outputted (1)

to external equipment (chiefly for

tape punch out)

Above NC information is stored

into NC memory or matched.

(2)

Above NC information 1s outputted

to external equipment (punch out).

(3)

Automatic run in TAPE mode (in

Place of tape readcr).

Note:
the following :

This is the form

at of the connector on the NC side.
MR-20F, DB-25P, and DB-37p

For

mating connector, use
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4.9.1 TYPES OF INTERFACES AND FUNCTIONS
(CONT'D)

_ 1 FACIT4070 INTERFACE
+  CLRRENT LOOP {20 ma)
INTERFACE
(MR- 20MR)

Fig. 4.51 Data Input/Output Interface
4.9.2 SETTING INPUT/OUTPUT INTERFACE
TO BE USED

To usc data 1nput/output interface, 1t is necessary
to set 1ts typc as {ollows.

(1) Setting of data input interface

IDVCE1 IDVCED Data Input Inter-
(%6003, D1) | (#6003, Do) | face to be Used
0 0 PTR interface
(Note 2)
0 1 RS5232C interface
1 0 R5422 interface

PTR interface 1s dedicated to the tape read-
er unit {option). For detals, refer to
5.1.2 Tape Reader Unit.

{2} Setting of data output interface

ODVCDI1 ODVCED {
(#6003, D5) | (#6003, D4) Name of Interface
0 0 FACIT4070
interface
Current loop
o 1 interface R5232C
interface

) 0 i RS422 interface
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4.9.3 BAUD RATE OF SERIAL INTERFACES
AND SETTING

To use the senal interface (current loop, RS23IC,
and RS422), 1t is necessary to set the baud rate.
stop bit length, and control code transmission
designation to the parameter.

(1) Current loop and RS232C interface
According to the specifications of the equip-
ment to be connected, input setting and
output setting may be performed separately

as follows:

a. Setting of baud rate

For
input #6026 D3| #6026 D2 | #6026 D1 #6026 DO

For
output#eoza D3| #6028 D2| #6028 D1| #6028 DO

50
100
110
150
200 ‘
300

600 |
1200
2400
4800
96060

¢

(=]

0

L=

Baud rate value

== ]olo|lo|lo|o| | @
~|lolol—w|~ijo]lo] ]| w|=

0 1
0 0
0 1
1 0
1 1
1 0
1 1
0 0
0 1
0 0

b. Setting of stop bit length

For input: #6026 Dg
For output: #6028 D4

1: 2 stop bats
0: 1 stop bat

¢. Setting of cotrol code transmission

designation

For input: #6026 D5 = 1: Control code 15
not transmitted.

For output: #6028 D5 = 0: Control code 1s

transmitted.
(2) R5422 interface

According to the specifications of the
equipment to be connected, input setting
and output setting may be performed
separately as follows:



a, Setting of baud rate

ok

For
input | #6027 D3 #6027 D2| #6027 D1|#6027 Do

g‘ggl;ut #6029 D3| #6029 D2| #6029 D1]#6029 DO
50
100
110
150
200
300
600
1200
2400
4800
9600

o
(=]
(=]

Baud rate value

Hi=lmilolo|lolo|lo|lo] o
ODOHD—IHF—'OOO

=Io|lol=|~lololL|i~]|aolo
IO | |olr|lolkx ||

b. Setting of stop bit length

For input: #6027Dy
For output: #6029Dy4

1: 2 stop bits
0: 1 stop bit

c. Setting of control code transmission

designation

For input: #6027D5 = 1: Control code 1s
not transmitted

For output: #6029D5 = 0: Control code 1s

transmitted

§.9.8 CONNECTING SPECIFICATIONS OF
CABLE CONNECTORS

Che connecting specifications of the cable con-~
1ectors for each data input/output interface are
as shown 1n Figs. 9.4.2 through 9.4.6. These
specifications are simply for reference in this
>ublication because they depend on the external
*quipment to be connected. Refer to the instruc-
tion manual of the external equipment.

4.9.5 OPERATION WITH DATA INPUT/QUTPUT
INTERFACE USED

storing of data from the memory to the punch out
nemory matching of the data, and TAPE mode
witomatic run ave performed in the same opuera-
Jdons regardless of the type of the data input/
>utput interface used. For details, refer to the
associated paragraphs as follows:

(1

(2)

(3}

(4)

Storing data into memory

4.4 LOADING PART PROGRAMS AND NC
DATA INTO MEMORY,

Matching with memory
4.5 TAPE VERIFYING.

Punch out from memory

4,7 PART PROGRAM AND NC DATA OUT-
PUT OPERATION.

TAPE mode automatic run

Each TAPE mode automatic run operation
described in this publication.
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4.9.5 OPERATION WITH DATA INPUT/OUTPUT
INTERFACE USED (CONT'D)

Table 4.2
X Intertace Gon-
NC (MR- 2CF) ne?tmg Cable
- . Connections - B-25P)
- Hol Sienal Pin imn
ymbo Noame No. No. Symbol
PUNCH ~
PR READY 1 (J) {;) 12 1 PR
. TAPE ™~ e
1 2
L LOW N\ | TE
LRR1 | ERROR 3.’\———{:)20 ERR1
Not Used 4
FACIT/
v | ASR 517 ——( )24 [ 46V
Auto- .)
__ L eulection
Not Uscd 6
' ~not Uscd 7
0V GROUND | 8 |
ov |crounn| o|C — 10 'sp
ov | GROUND| 10| '——{ )|25 OV
PUNCH ~
CHY | ara1 | W oY CH1
PUNCH
cuz | PUNCH, | 12 (d)#——<:) 2 | CH2
PUNC1I 4
O _{oatas | 2o
PUNCII
SHERR e 14;:\-— (:;|4 CH4
) PUNCH =~
CHS | DATA 5 15(;)—M—(_ 5 | CH5
" PUNCII
L6 pATA 6 i ¥}-- C‘ 6 | CHb
. .- | PUNCH ‘“L__{;)
17 EDATAT 17| 7 | CHT
T
I PUNCH
¢ 1A | DATA b 18 () Q 8 CHSE
FEED
c“-—IHOLD 19| )| 9 | eno
PUNCH
Pl INSTRUCH 20 /‘\-——(:) 11 | P1
[1ON —
) L-Note

Note. The pin numbers at the time the external
cyuipment 1s FACIT 4070 and 1ts mating connector
1= DB-25P
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Pable 4.3

External

NC (MR- 20F) .
Equipment
: Signal P Connections Pin
Symbol Name No No Symbol
—1 1
Not Used
L) 4
FACIT/
*6 V {ASR. Auto] °
selection
Current "
TTY2 6 —
loop (-) O N
Current —
TTY1|150p (+) (/)
0V [GROUND 8
—~ 9
Not Used :
-1 20
| S
Note
Note Number of connector and pin 1s different

with external equipment.

Table 4.4
External
NC (DB-25P) Equipment
Connections
symbol| iR |PT Fin| g ymbol
ymbo Name No. No. Y
FG 1 O O FG
Sending e
SD data 2 | \’ C> sD
Sending JA\
RD  |data 3 (;) (:) RD
Receiving O
RS |gata 4 [ RS
Capable of \_k
S sending > O—\ /7 S
)
Not used 6 | C DR
Signal
SG grounding 7 _"O 5G
~ 8 '+ (| |woBUs
i /
! ER (OR
Not used ) 10
ALARM,
25
Note: When the external equipment does not

control the CS (Capable
from NC, short-circuit pi

ends of the cable.

of Sending) signal giv
ns RS and CS$ on botl



Table 4.5 Table 4.6
Extcernal
NC (DB-25p ,g?‘t.‘”““ . NC (DB-37p) Equipment
Signal Connections = Sifpmen Signal Pin Connections S P
ign Pin in Symbol ymbo
Symbol Name No. No. | Symbol y Name No. No.
s N e o SHIELD| Shield 1 h
vy S
- Not used 2 l.-.
Sending Q _Q o
SD data 2 SD Not used 3 Co
Receiving ‘ Sending b
RD g OO o i ONO [
Request Not used 5 .
RS senqdin 4 Q "O RS . | X :
g | RD Receiving 6 OJ\.',.O RD
o Capable ~>J data [
5 of sending 5 L ) Cs RS Request 2 P RS
sending O_,\ /TO
Not used 6 @) DR T
si ] Not used 8 |X '
igna ) _( maw
SG grounding 7 & ) SG cs Cablg‘e of g : cs
sending Lo
8 P
Not used 10 oo
ER A .t
Not used _O (OR 10 Not used | 11} b
ALARM) ER  |NC read n
vy | 12 ER
~ X O’\f"o
DR device 13 &% DR
Note: When the external equipment does not ready L
control the CS {Capable of Sending) signal given 14 C
from NC, short-circuit pins RS and CS on both —
ends of the cable. Not used ( v
18
sG Signal ' 19 M
grounding o
Not used 20 : :
Not used 2l : :
»sp |Sending | 5, O“\ O +SD
data AW
Not used 23 'Y '
Recerving O,‘i_/\:_o
*RD | §=F 24 - 4 *RD
Request b
*RS sending 25 ) /TO *RS
Not used | 26 e
Capable of AW
*Cs sending 27 O‘:]\';O *Cs
Not used | 28 L
Not used 29 : :
*ER NC ready | 30 Q*-\/*'-C) *ER
‘DR | devi 1 (}.ﬁ M) *DR
evice
ready ! L:_(-
Not used 32 -
37
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5. TAPE READER COMPARTMENT

5.1 TAPE READER

5.1.1 SYSTEM NO. AND TAPE FEED SWITCHES

1 hese switches provided above tape reader are
cxposced by opening door for tape reader com-
partment.

{1) SYSTEM NO. switch

This switch has been fixed at "0" for normal
operation and does not need operation. Pa-
rameter writing is made with the switch set
at '1.' For detals on 1ts setting, see 4.1.13
SYSTEM NO. and TAPE FEED switches.

(2} TAPE FEED switch™

This switch 1s effective when the control 1s
provided with a tape reader umt (option}.
This 1s a spring return switch for feeding
and rewinding the tape manually. When
once the switch lever 1s pushed toward the
F (forward) direction, the tape keeps on
feeding forward {(from right to left), even
when the lever 1s released. To stop the
tape feed, fhip the switch lever into the R
(reverse) position. To return the tape,
push the switch lever to the R position while
the tape 1s standing still.

The switch cannot be activated during auto-
matic and manual operation or with tape bal

pushed up.
o o]
0SYSTEM
TAPE
; PARAMETER FEED
3LOAD
4TEST (O a@»
5 F R
Q l [o]
SYSTEM NO. SWITCH TAPE FEED SWITCH

Fig. 5.1

5.1,2 TAPE READER UNITT
when the control 1s provided with a tape reader
umt (option) . the following operation and actu-

ation are possible.

(1) Automatic operation by part program tapes
(TAPE mode).
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(2) Storing of the contents of part program
and NC data tape in the memory in the NC
and their collation (EDIT mode).

However, to use the tape reader umt, set the
setting function to PTR INTERFACE, by refer-
ring to the table below.

Table 5.1
Data Input IDVCE 1 IDVCE 0
Interface to | (#6003, D1) (#6003, DO)
be used
PTR
P Interface 0 0
RS232C
Interface 0 1
RS422
Interface 1 0

The PTR interface 1s an exclusive interface for
the tape reader option.

LIGHT SOURCE

=) ®
| TAPE BAIL

‘TAPE READING HEAD
AND TAPE FEEDER

@ 2
TAPE BAIL RELEASING MAGNET

s FORWARD

' o 20000
§ostesssnsncs FEED HOLES
.......? .:. It iII1) /
‘ g::““ oQODO
° 20600
FRONT e REVER SE
Fig. 5.2

Table 5.2 Specifications of Tape Reader Unit

Read speed &|200 char./ Speed not changed
rewind speed sec according to sup-
ply frequency.

Reading LED-photo-
system electric




(1) Light source

LED is used for light source. it does not
need maintenance operation except for re-
moval of dust.

(2} Tape reading head angd tape feeding part

Phototransistor is imbedded in the tape read-
ing head and covered with glass. Scratch
or dust on the glass causes misreading of
tape reader. Make it clean periodically.

See 8.1 ROUTINE INSPECTION. Feed holes

on the tape should be set to the sprocket of
the tape feeder.

(3) Tape bail

Push up the tape ban magnet to release
tape bail, mount the tape, and push down
the tape bail slowly. The tape reader will
not operate until the tape bail is pushed
down,

5.1.3 TUMBLE BOX

Tumble box 1s provided below the tape reader to
accomodate NC tape. Tumble box capacity is
different with type of control cabinet,

See Table 5.6.3.1. The NC tape is easily taken
out by pulling a braided nylon tape mounted in-
side the box as shown in Fig. 5.1.3. When the
NC tape cannot be taken out, remove screws of
tape outlet cover mounted on the lower part of
the box. Clean the inside of the tumble box pe-
riodically referring to 8.1 Routine Inspection.

I of _
e abinet g:eed_ Built- [Built- |Un-
an in 1 in 2 bundled
1‘ng
Tape Tumble 40 m 0m |10m i
BOX Capac]ty

BRAIDED NYLON TAPE

-

P T I

.
. v
L3
-
to.

TAPE OQUTLET

Fig. 5.3 Tumble box

5.2 TAPE REEL UNIT'

A free-standing type cabinet may be equipped
with a tape reel unit (option) described below,

Reel dia, Tape length Capacity
" Approx. 80 m of NC tape
6" reel| 150 mm (thickness: 0,108 mm)

This tape reel unit takes up slack tape, so that
the tape winding speed and unwinding speed
depend on the tape speed of the tape reader unit.

When the reels are not used, place the ten-
sion arms on the arm rests as shown in Fig.
5.2.1.

TAPE READING

(FORWARD) REWINDING

TAPE REEL

TENSION ARM
Fig. 5.4 Tape Reader with Tape Reels

When the tape is not in use, and when mount-
ing and dismounting the tape, be sure to arrest
the tension arms by the tension arm rest. While
the tension arms are in the arrested pos:tions,
the reel motor is switched off » and the reels are
free,

Mount the tape as follows.

(1) Pull the reel lock pawl on the right reel
spindle to the horizonta} position, and dis-
mount the reel from the spindle.

(2) Insert the trailing end of the punched part
program tape into the slit in the hub of the
right reel, and wind the tape on the reel,

6" TAPE un____'l

&z& 'LD [: NC TAPE
PAWL = -
REMOVE D E N REH NOTCH

MOUNT
(a) (b)
Fig. 5.5
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5.2 TAPE REEL UNITT(CONT'D)

(3) Mount a rcel with a tape wound on it on the
right reel shaft, align the reel lock slot with
the recl lock pawl, and push the lock pawl
to the vertical position to lock the reel to
the shaft.

(4) Pull the tape approximately 1 m out of the
reel, and pass it through the tape reader.

(5) wind the free end of the tape on the left
reel in the same way as (1) through (3),
and mount the reel on the left reel shaft.

At this time, wind the tape at least 3 turns
to chminate any possibility of shpping loose.

(6) Holding the reel with hand to prevent slack-
ening of the tape, free the tension arm from
the tension arm rest, and lower 1t gently.
The broken hnes in Fig. 5.2.1 show the
correctly set tape

Now, the tape can be moved and wound smoothly
in either directions in the automatic operation
mode or by the mamipulation of the TAPE FEED
switch.

NOTES-

1. when dismounting the tape reel, observe the
following two pownts.

a. Hold the reel to be removed by hand, and
let the tension arm be arrested by the
tension arm rest.

b.Push up the tape gwde of the tape reading
head beforehand.

tw
.

Start operation only after making sure that
the rec) lock pawl s engaged in the lock slot
in the reel

5.3 PORTABLE TAPE READER UNIT

when the control 1s equipped with an RS232C
\~terf{ace selected from the data 1/0 interface
options, this portable tape reader unit can be
connected to it for the following operations.

{1} Automatic operation by part program tapes
{TAPE mode)

{2} Storing of part program tape contents and
NC internal data tape contents into the
memory 1n the NC, and their collation
(EDIT mode)

However. to use the portable tape reader umt,
sct the setting data function to RS232C interiace,
by referring to the following table.
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Tabie 5.3

Dat
Inat:r}:feu:o IDVCE 1 IDVCE ¢
be used (#6003, D1) (#6003, D2)
PTP o
Interface
R§232C

- Interface 1
RS422
Interface 0

Table 5.4 Specifications of
Portable Tape Reader Unit

Read and rewind
speed

200 char. /sec

Reading system

LED

Power supply

100 VAC, 50/60 Hz

Power lead

Approx. 2.5m

Data 1/0 interface

RS232C Interface

Approx. 3 m
{DB-25P provided
at both ends.) Note

Approx. 14 kg
Refer to Fig. 5.3.1

Cable connector for
data 1/0 interface

Weight

Dimensions

Note: Not always provided as an accessory.

(1) Make the following preparatory work with
tape reader.

Unlatch the two draw latches, and pull up
the top lid by the handle until the lock
cheks.

The top lid is locked in the position permit-
ting tape reader manipulation. See Fig.
5.3.1.

b. Unwind the power lead from the tape rear,
and plug its plug into a 10¢ VAC commer-
cial power outlet,

c. Connect the portable tape reader to the NC
with the R5232C cable connector delivered
with the tape reader (or prepared by the
user). When the delivered cable connector
is used, plug the connector marked with a
"1RO" nameplate to the 1RO connector on
the NC (Fig. 5.3.2).

d. Flip the POWER toggle switch on the left
side of the tape reader to ON.
The portable tape reader is now energized.
Make sure that the POWER LED (red) lights.



T T T - wRe
TAPE -READING KEAD
TAPE FEED SWITCH AXD TAPE FEEDER PART
LIGHT LOCK METAL
SOURCE FOR REMOVAL
DRAWING /
o |
RS232C
- i / r ) DATA 1/0

POWER ON/OFF @]

INTERFACE

SWITCH
\
POWER LEAD
|| L W =
DOOR /( 0 I
L YASNAC TAPE READING
— UNIT BUILT-IN
| ] CABINET
= |
b
Lacand
L}
b= F
— Nd ol | e
380 240
Fig. 5.6 Dimensions of Portable Tape Reader
PORTABLE
NC TAPE
READER
NAMEPLATE
NROX
APPROX 3 M
-2
B-25P

Fig. 5.7 Cable Connector for RS232C Interface
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5.3 PORTABLE TAPE READER UNIT (CONT'D)

{2}

C.

(3)
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Now, the portable tape reader is ready for
usc. 1t can be used in the normal TAPE
mode for tape operation (Paragraph 7.6),
and for storing and collating contents of
part program tapes and NC internal data
tapes (Paragraphs 4.4 and 4.5).

After using the tape reader, put it in the
bux and store it as follows.

Flip the POWER toggle switch to OFF,

Unplug the R5232C cable connector at both
ends, and store it separately in a vinyl bag
or the like.

Unplug the power lead from the outlet socket,
and wind the lead on the lead wind fixture.

Helding the top Iid handle, push the lock fix-
tures on both sides inward to unlock them,
and carefully let the tape reader enter into
the box.

Lock the top hd with the two draw latches
firmly. Store the tape reader where the
arr 1s free from o1l mist and humdity.

'he operation of the tape reader members
1s as follows.

TAPE FEED switch

This 15 a spring return switch for feeding
the tape forward and backward manually.
Pushing the switch lever to the F (forward)
position feeds the tape forward (from right
to left), and vice versa. The tape 1s fed
only while the switch lever i1s kept tilted.

Light Source

As the hight source, an LED 1s used. It
requires no mamtenance except for daly
cleaning.

c.

Tape Reading Head and Tape Feeder

In the tape reading head, phototransistors
are built in under a glass window. Since
dust and scratches on the glass window are
hiable to cause reading errors, it should be
cleaned pernodically, and handled with care.
Refer to B.1 Routine Inspection Schedule,
Located in the center 1s the tape feed sprock-
et, for engaging the feed holes of the part
program tape.

Tape Guide

For feeding a tape through the tape reader,
push up the tape guide release magnet under
the reading head to raise the tape guide,
pass the tape over the reading head, and
then, push down the tape guide gently.
With the tape guide hifted, cycle start in
the TAPE mode cannot be made, and the
TAPE FEED switch is ineffective. The
sprocket is freed from the feed holes so
that the tape can be pulled freely in both
directions.

LIGHT SOURCE

/

® ®

Cj @

t— TAPE BATL

TAPE READING HEAD
AND TAPE FLEDER

T\LAPE BAIL RELEASING MAGNET

P LA

FEED HOLES

-
L]
.
-
.
.
-
000 Q000

e==——_> REVFRSE

Fig. 5.8



6.

MACHINE CONTROL STATION

6.1 SWITCHING UNITS ON THE CONTROL (3) TAPE: To automatically control the NC
STATION system with NC tape.

: : . : 4) MDI: To enter the block of data through
Fig. 6.1 shows a typical layout of switching units ( )
on the machine control station. For details, re~ the DATA llfeyhc:;r;ihanjaf:ntrol the system
fer to the machine tool builder's manual. automatically wi € :

(5) MEM: To automatically control the system
6.1.1 MODE SELECT SWITCH with the stored part program.
This switch selects operation mode of the NC (6) EDT: c'lrods'tto:; the lzartoprc;%nram inte mem=
system and consists of 6 positions (JOG, HAN- ory and edii the part program.
DLE, TAPE, MDI, MEM, EDT).
CYC& FEED
(1) JOG: To feed the tool continuously by STA HOLE
manual opearation. Feedrate is set by 4 |4}
FEEDRATE OVERRIDE switch, l
(2) HANDLE/STEP: To feed the tool by opera-
ting the manual pulse generatort. Where
the control is not provided with a manual
pulse generator, the tool is fed by step
manually operating the JOG PUSHBUTTON(S),
OPTIONAL TR Hon
MOBDE SELECT BLOCK Gy POINT
SIARE hord BLOCK SKIP RN Dfo%ﬁa\ RETURN  POINE RFIURN
H P MDI_ TAPE @mcnms@
D] D OFF  OFF  OFF LOCK oFF OFF
MEM HANDLE/STEP +
NOYE PROGRAM  MIRRON  TANDIT
EOT J0G For %ﬁNAE%E&LE %ICK %:\F%EE RES@R'I IMAGE+  UOFF SFIT+
OFF OFF  OFF UFF OF otk
s
MANUAL RAPID TRAVERSE JOG FEEDR SPINDLE SPELL
PULSE MULTIPLY RATE OVERRIDE OVERRIDF
WRE : z
S X0 % 100
X i
@ xr@xm 000 0@? o m@ 9.'.’
4 X100 000
REFERNCE POINT
oc:
EMERGENCY 8 &  CVemnme ron
STOP Y = G71 ANDC72T POSIION
RAPID @ D REFERENCE POINT afonr
RETURN I
O == ® Q O
D D orF 0 % 20

Fig. 6.1
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6.1.2 CYCLE START PUSHBUTTON AND LAMP

Depress this pushbutton to start the system 1in
tht uutomatic operation mode (TAPE, MDI and
MEM). The CYCLE START indicating lamp lights
when automatic operation starts. Depress it
tgn to start the operation after temporary stop
by operating FEED HOLD pushbutton or MODE
SELECT switch.

6.1.3 FEED HOLD PUSHBUTTON AND LAMP

Depress this pushbutton to temporarily stop auto-
matic operation. The CYCLE START lamp goes
off and the FEED HOLD lamp remains illuminated
dunng temporary stop.

When the FEED HOLD pushbutton is depress-
vd during feed operation, the feedrate 1s de-
creased 1mmediately and the motion is stopped.
Fecdhold 1s not active during threadcutting by
G32, G92, or G76 or dwell by G04, Rapid thread
pull-up and retracting motion at G92 and G76
commands cannot be interrupted.
However, when the NC 1s provided with a
"THREADING FEED HOLD" (option), the tool
feed can be stopped temporarily even during
thread cutting by the G92 or G76 command.

If 1t 1s depressed while M-, S-, or T-func-
tion without move command 1s being executed,
the FEED HOLD lamp will hght, but these func-
tions will be executed continuously. On comple~
tion of the function, the lamp goes off and ma-
chine operation 1s stopped.

Depress the CYCLE START pushbutton to
restari the operation after temporary stop by
operating FEED HOLD pushbutton.

6.1.4 EMERGENCY STOP PUSHBUTTON

Duepress this pushbutton to emergency-stop the
machine. The servo power is turned off and
the machine 1s stopped immediatly by dynamic
brake. The RDY indication will disappear NC
ALARM lamp hights and alarm code "330" is
d:splayed

To restart the system after emergency stop,
teke the following procedure.

(1} Turr the EMERGENCY STOP pushbutton
clockwise to release the locking.

(2) Depress the RESET key. Alarm code "310"
replaces "330."

(3) Turn on the servo power agarn by depress-
ing POWER ON pushbutton. NC ALARM
LAMP 1s extinguished and READY lamp
Lights up.
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The operation is effective in the reversc order
of steps (2) and (3). Usc this switch also for
turning off the system.

EMERGENCY
Srop

6.1.5 HANDLE DIALT (MANUAL PULSE GENER-
ATOR)

The dial used as a manual pulse generator to
feed the tool manually with the MODE SELECT
switch set to the HANDLE. HANDLE operation
is effective for an axis. Procedure of HANDLE
operation is as follows:

(1) Set the MODE SELECT switch to the HAN-
DLE.

(2) Select the axis to be operated with HANDLE
AXIS select switch.

(3) Set the move amount per graduation of the
dial by setting MANUAL PULSE MULTIPLY
switch, (See Table 6.1.7.1.)

(4) Rotate the dia! to move the selected axis.

Turning it clockwise causes the axis to move
in the plus direction. The axis moves in the
minus direction by turning it counterclock-

wise.
HANDLE |
PULSE MULT
LTIP
HANDLE X100 Ly
A; 15+ X10 X000
@ Xl @ XI0 00g
F4 X1u0 oo

6.1.6 HANDLE AXIS SELECT SWITCH T

This switch is used to select an axis to be oper-
ated, For operation of the switch, see 6.1.5
Handle Dialt,

6.1.7 MANUAL PULSE MULTIPLY SELECT
swiTcHt

This switch is used to:

(1) Select the value from Table 6. 1.7.1 corre-

sponding to a single graduation of the
HANDLE dial in the HANDLE mode.



{2) Select the move amount (1 step) from Table
6.2 corresponding to each depression of
JOG pushbutton in the STEP mode.

Table 6.1 Selection of Move Amount
in the HANDLE Modet

Metric Inch
x1 0.001 mm/ 0.0001 in/
graduation graduation
x 10 0.01 mm/ 0.001 in/
graduation graduation
x 190 | 0.1 mm/ 0.01 in/
x 10000 graduation graduation
x 100000

Table 6.2 Selection of Move Amount
in the STEP Mode

Metric Inch
x1 0.001 mm/step |[0.0001 in/step
x 10 0.0]1 mm/step 0.001 in/step
x 100 0.1 mm/step 0.01 in/step
x 1000 1.0 mm/step 0.1 in/step
x 10000 [10.0 mm/step 1.0 in/step
x 100000 |100.0 mm/step |10.0 in/step

6.1.8 HANDLE DIALS FOR SIMULTANEOCUS
CONTROL OF UP TO TWO AXEST

When a manual pulse generator is connected for
each axis, the tool can be manually moved along
selected two axes simultaneously.

(1) The tool move distance per graduation of
the HANDLE dial for the manual pulse gen-
erator is determined by the MANUAL PULSE
MULTIPLY switch (Table 6.1.7.1). This
switch is effective on all the three axes.

(2) Set the mode select switch to HANDLE, and
turn the HANDLE dials for the desired axes
in the positive or negative direction.

X HANDLEYt

g »
«<SIUTTr

For Z-axis For X-axis

MANUAL
PULSE MULTIPLY

X100
X0 X100

“@m oo
X100 v

6.1.9 JOG PUSHBUTTONS AND RAPID PUSH-
BUTTON

This pushbutton is used to feed the tool manually.

(1) With any of pushbuttons +X, -X, +Z, or -2
with RAPID button depressed, the axis can
be moved rapidly until the button is released.

(2) These pushbuttons move the tool at the
speed set by JOG FEEDRATE switch 1n the
JOG mode.

(3) Each time the pushbutton is depressed in
the STEP mode, the tool is moved by the
value per step set by MANUAL PULSE MUL-
TIPLY select switch. Maximum feedrate per
step is determined by parameter # "6222."

NOTE: JOG pushbuttons work on two axes
simultaneously.

JGG

—
+X +2Z

g 25

O 10

6.1.10 JOC FEEDRATE SWITCH AND FEEDRATE
OVERRIDE SWITCH

In the automatic operation mode (TAPE, MEM,
MDI1), this switch is used to adjust the feedrate
by 10% from 0 to 200% of the programmed feedrate
specified with an F function at whatever position
the switch may be set. Feed during tapping by
G32, G92, and G76 follows F command. Where
OVERRIDE CANCEL switch is set on, the tool will
be moved at the programmed feedrate by F code
regardless of switch setting.

The JOG FEEDRATE switch is used to select the
jog feedrate in the JOG mode. Up to 32 steps of
feedrate can be specified. Jog feedrate depends
on the machine tool. For definite values, refer
to the machine tool builder's manual. See Table
6.1.10. The JOG feedrate can be preset by
parameters #6233 to 6264.

FEEDRATE
OVERRIDE
& JNG FEEDRAY.

O

187



6.1.10 JOG FEEDRATE SWITCH AND FEEDRATE
OVERRIDE SWITCH (CONT'D)

Table 6.3 Jog Speed and Feedrate Override

Feedrate Jog Feedrate *

Step Override

Parameter No.| mm/min

0 0% #6232 o
! 10% #6234 1
2 20% #6235 >
> 30% #6236 p
4 40% #6237 6
> 50% #6238 8
6 60% #6239 10
! 70% #6240 12
8 BO% #6241 15
9 90% #6242 20
10 100% #6243 25
11 110% #6244 30
12 120% #6245 20
13 130% #6246 50
14 140% #6247 60
15 150% #6248 80
16 160% #6249 100
17 170% #6250 120
18 180% #6251 150
19 190% #6252 200
20 200% #6253 250
2l #6254 300
22 #6255 400
23 #6256 500
Ll #6257 600
N #6258 800
_26 0% #6259 1000
a7 | #6260 1200
L #6261 1500
28 | #6262 2000
_30 ] #6263 2500
31 #6264 3000

Note: Jog feedrate depends on the machine
tool. For definite values, refer to the ma-
chine tocl builder's manual.
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6.1.11 RAPID TRAVERSE RATE OVERRIDE
SWITCH

This switch 1s used to adjust the traverse rate
by F0, 25, 50 and 100%. 100% Rate is the rapad
traverse rate set by parameter #6280 and #628].
The switch is effective both in automatie vpera-
tion including G00 command and in manual vpery-
tion (RAPID mode). F0 1s set by parameter
#6231,

RAPID TRAVERSF
RATE OVERRIDE
™)

zr:]f‘\, 10

6.1.12 FEEDRATE OVERRIDE CANCEL SWITCH

Turning on the FEEDRATE OVERRIDE CANCEL
switch prevents the function of FEEDRATE OVER-
RIDE switch.

Feedrate 15 fixed at 100%.

OVERRIDE

('AN@',L

6.1.13 SPINDLE SPEED OVERRIDE SWITCH+

With this switch, the current spindle speed can

be changed to an override speed which is set at
10% intervals between 50 and 120% of the current
spindle speed.

SPINDLE SPELD
OVERRIDE 7

AxN

@Im
l'i} %

6.1.14 MANUAL REFERENCE POINT RETURN
swiTcHT

This switch is for bringing the tool back to the
reference point manually.

For its operation method, refer to 6.2.1 Manual
Return To Reference Point,



6.1.15 REFERENCE POINT LAMPS

These lamps 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
(G27), and goes out as the tool moves away from
the reference point by a subsequent operation.

REFERNCE POINT
X 2
oo

L_.'_l
REFERENCE POINT
RETURN

OFF

6.1.16 SINGLE BLOCK SWITCH

With this switch turned on, individual block-by-
block operation is obtained. A block of data is
executed each time the CYCLE START pushbut-
ton is activated. In the automatic operation
mode, the machine stops by turning on this
switch after finishing the current block.

SINGLE
BLOCK

OFF

6.1.17 OPTIONAL BLOCK SKIP SWITCH

This switch selects whether the data in blocks
including a "/" 1s disregarded or not.

(1) While the switch is on, all the commands in
a block programmed after a "/" are neglect-
ed. However, block data appearing before
the "/" remains effective.

{2) while this switch is off, blocks including a
"/" 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.

OPTIONAL
BLOCK
SK1P
OFF
NOTES:
1. The two commands '/" and "/1" are equiva-
lent.

2, With the control provided with the optional
block skip B functiont, 8 independent blocks
can be skipped with the switching of the
switches corresponding to "/2" through "/9."

6.1.18 DRY RUN SWITCH

Turning on the DRY RUN switch in the TAPE,
MDI or MEM mode causes the tool to move at the
speed selected by the JOG FEEDRATE switch,
ignoring all programmed F-functions. F com-
mands can be displayed as they are programmed.
This switch may be used to check the program.

Rapid traverse (G00) rate for dry run operation
can be set by setting parameter # "6006D2."

Parameter Rapid Traverse at
# "6006D2" Dry Run Operation
*o" Rapid traverse rate
" Jog feedrate
NOTES:

1. Switching the DRY RUN switch during auto-
matic operation becomes effective on the
current block. Switching 1t 1n mm/rev mode
becomes effective on the next block.

2. Rapid traverse rate override is kept effec-
tive during dry run operation.

DRY
RUN

OFF

6.1.19 DISPLAY LOCK/MACHINE LOCK SWITCH

This switch functions to stop updating the un:-
versal display, or to stop move command pulses
to the servos. Stop the machine to operate the
switch.

"oFF n

Usual operation is made at "OFF" position in both
manual and automatic operation. The machine
and universal display operate according to the
command by CYCLE START operation or manual
operation.

"DISPLAY LOCK"

This position is used to exclude the tool move-
ment value from the display. Universal display
is not updated, though the machine moves.
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6.1.19 DISPLAY LOCK/MACHINE LOCK SWITCH
(CONT'D)

"MACHINE LOCK"

With the switch at MACHINE LOCK, axis move-
ment mndduding ZAero Return is inhibited. The
posttion display 1s updated. M-, S-, and T~
functions are executed. This position 1s select-

cvd to preset the display or to check the tape data.

OFF

DISPLAY MACHINE
LOCK ‘ ) LOCK

6.1.20 M-FUNCTION LOCK SWITCH
(AUXILIARY FUNCTION LOCK]}

(1) When the M-FUNCTION LOCK switch is on,
i1t 1gnores the M, S, and T commands. To
check the tape data, the operation by the
switch is used in combination with MACHINE
LOCK function.

M-FUNCTION
LOCK

OFF

{2) The following M codes are executed even 1if
the switch 1s set on.

a. MO0O, MO, M02, M30

Both 1ts decoded signals and 1ts BCD codes
are sent out to the machine.

b M90 to M169 (Internal processing M code)

BCD code 18 not sent out.

(3} Turning on the M-FUNCTION LOCK switch
during automatic operation becomes effec-
tive on the block after the next block of
the current block.

{ 1) Th:s switch does not affect S 4-digit pro-
gramming (option),

6.1.21 MANUAL ABSOLUTE SWITCH
(I} When MANUAL ABSOLUTE switch 1s on.

When automatic operation 1s restarted after
interrupted by manual operation, the tool
performs the rest of the command in the
interrupted block from the end point of
manual operation. The tool moves in paral-
el with the path specified by the program.

19¢

When the command of the next block 1s GO0
or GO0l, the tool moves automatically to the
coordinate specified by the program.

Then the operation is performed according
to block of data,

When the command of the next block 15 GO
or G03 {circular interpolation), the inter-
polation is performed in parallel with pro-
gram command. The tool autematically re-
turns to the target coordinate when GO0 or
GO0l is commanded after the interpolation.

ACTUAL MDVEMENT
TAPE COMMAND

[ A T

BY PROGRAM COMMAND
GO0 OR GO1 COMMAND

REST OF
TRAVEL COMMARD

(FEED HOLD)

Fig. 6.2 Tool Movement with
MANUAL ABSOLUTE Switch On

(2) When MANUAL ABSOLUTE switch 15 off

After the automatic operation 1s interrupted
by manual operation, the coordinate system
is shifted. Therefore the tool performs the
reset of the travel command and continues

operation in parallel with program command.

ACTUAL MOVEMENT
REST OF .
TRAVEL COMMAND TAPE COMMAND

or!.er o8
"\l =

;H’rmouno)k

CMARY STO
(FEED HOLD)

GO0 OR GO1 COMMAND

MANUAL,
ABSQLUTE

QFF

Fig. 6.3 Tool Movement with
MANUAL ABSQOLUTE Switch Off

6.1.22 EDIT LOCK SWITCH

Turning on the EDIT LOCK switch prevents the
function of ERS, INS, and ALT keys, and stor-
ing from NC tape. When editing is made with
EDIT LOCK switch turned on, "EDIT LOCK"
flickers on the CRT display.



6.1.23 INTERLOCK INPUT (INTERLOCK)

INTERLOCK INPUT is used for stopping the axis
movement during automatic operation. Turning
on the interlock (closed) during axis movement
in automatic operation mode stops the axis with
automatic operation activation lamp (STL) light-
ing. Turning off the interlock resumes the axis
motion. The interlock input does not affect the
movement by manual operation,

YASNAC

1ITX
s [ an

X
AXIS
LocK [] T2 ., INTERLOCK

6.1.24 G50 POINT RETURN SWITCH?

This switch is for returning the tool to the coor-
dinate system setup point (where G50 has been
programmed) manually. For its usage, refer to
6.2.5 Setup Point Return.

G50
RETURN

Ory

6.1.25 MANUAL INTERRUPTION POINT
RETURN SWITCH

This switch is for manually returning the tool to
where the NC was switched over from the AUTO

mode to the MANUAL mode in order to make inter-
vention with manual control. For the usage, refer

to 2.2.6 Manual Interruption Point Return.
CPEN
OFF

6.1.26 PROGRAM RESTART SWITCH?

This switch is for restarting the part program
from any desired sequence No. For the usage,
refer to 6,2.7 Program Start,

PRST

OFF

6.1.27 X-AX!1S MIRROR IMAGCE SWITCHT

This switch is for turning on the MIRROR IMAGE
function with respect to the Z axis. When this
switch is turned on, the sign of all the X-coor-
dinate command values is reversed. The mirror
image function is effective on all the X-coordinate
values including those by G50. This switch is
effective only while the offset function is can-
celled on X~coordinate values.

X
p{ORIGINAL PRO-
A GRAMMED FOINT)
\-‘“"s
\ o p'{WHEN B 15 IN
hY INCREMENTAL VALUE}
\\ z

\\ MOVEMENT AFTER SWITCH-
v ING ON AT A

\ MIX

B" (WHEN B IS 1N orr
ABSQOLUTE VALUE)

Fig. 6.4 Motion with
the Switch Turned on at Point A

6.1.28 AUTO MODE HANDLE OFFSET SWITCH'

This is a switch for enabling tool motion through
the use of manual pulse generator. For the
usage, refer to Paragraph, 6.2.8 Auto Mode
Handle Offset.

ALTO MODT
HANDLE
OrF St

OFF

6.1.29 CUTTING DEPTH OVERRIDE SWITCH"
FOR G71 AND G72

This switch is for effective cutting depth over-
ride on the specified depth of cut command D in
outside rough turning cycle (G71) and face
rough turning cycle {(G72) between 10 and 200%
at 10% increments. However, to make this switch
effective, Parameter #6023D2 should be set to 1
in advance,

1)



6.1.30 POSITION STORE PUSHBUTTONT NOTES:

This button switch 1s for directly inputting mea-
sured workpiece values.

When this button is pushed, the current tool
values (position or external display values) are
stored temporarily in the register,the MEASURED
WORKPIECE VALUE DIRECT INPUT mode is turn-
ed on, and the LED of the OF$ function key
flickers. At the same time, the CRT displays
the tool offset value diagram.

For detailed proccdure, refer to 6.2.3 Mea-
sured Workpiece Value Direct Inputt.

6.2 OPERATION PROCEDURE
6.2.1 MANUAL RETURN TO REFERENCE POINT

With this function, the tool 1s returned to the
rceference point manually. The procedure is as
follows.

(1} Set the mode select switch to RAPID or JOG,

{2) Manually move the tool to a position some
distance away from the reference point.
When the tool 15 within the range A shown
below, it can be brought back to the refer-
ence point 1n the normal way, as described
below.

{3) Turn on the REFERENCE POINT RETURN
switch.

(4} Keep the JOG button for the return direc-
tion depressed. The tool starts to move as
in the normal manual control, but the speed
15 deculerated at the deceleration point, and
the motion stops automatically at the refer-
ence point

(4) Then, the REFERENCE POINT lamp for the
relevant axis hights.

DECELERATION POINT

|
RATI0 TRAVERSE RATE

APPROACH SPEED 1
(o280 zezgy ATERORCE OEID

APPROACH SPEED 2
(6316 #6317
TRAVERSE DISTANCE
(% 6304 $ 6308
SPEED SEQUENCE

—_— ————

’L-uﬁ_'" DECEL 1§ SIGN
|--—-——-|I i
il ﬂJﬁl ZERO POINT SICN
AREA A AREA B

ot
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1. 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 from a point in the area B,
Be sure to bring the tool into the area A be-
fore 1nitiating a manual or automatic return
motion.

Once the tool 1s returned to the reference
point, the point C is stored, and if the refer-
ence return motion 1s initiated from a point 1n
the area B, this is regarded as an error.
Start the reference return motion from a posi-
tion in the area A.

Once the tool is returned to the reference
point, it can not be further moved in the
same direction unless the REFERENCE POINT
RETURN switch 1s turned off.

While the MACHINE LOCK swatch is on, the
reference point return function 1s ineffective.

Do not return the tool to the reference point
by the manual reference point return func-
tion, while the buffer is loaded with blocks
read in advance of execution, because the
stored motion data will be erased by the
reference point return motion.

RAPID TRAVERSE

f=]
s POSITIONING
w
SPEED SEQUENCE
3 PEED SEQU
REFERENCE POINT
JOG X 2z
— oo
+2z -
D RETERENCE, PPOIN|
RETUIRN

(L]l

D (@2




6.2.2 AUTOMATIC COORDINATE SYSTEM
seTTiNG T .

With this function, a new coordinate system is
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 following param-
eters. The coordinate system set up by this
function is equivalent to the ones set up by G50.

(1) Parameters for metric system

Parameter Meaning
#6636 X-axis coordinate
#6637 Z-axis coordinate

{2) Parameters for inch system

Parameter Meaning
#6630 X-axis coordinate
#6631 Z-axis coordinate

{3} Axis can be selected by parameter #6015 for
both metric and inch systems.

6.2.3 MEASURED WORDPIECE VALUE DIRECT
INPUT T

(1) Writing into tool coordinate memory

With this function, coordinate data for the
respective tools required for setting G50T
work coordinate systems can be written in-
to the TOOL COORDINATE MEMORY by
simple processes. The required processes
are as follows.

a. Brning the tool slide to the START point.

b. Set the current coordinate displayed values
as (0, 0).
The "current coordinate displayed values"
as meant here are values displayed as POSI-
TION EXTERNAL on the CRT. To reset
these values, push the address key for the
desired axes, and then, push the ORG key,
while the datd are bung displayed on the
CRT. With this keying, the coordinate
values become (0, 0).

c¢. Push the OFS function key.

CRODI HODGT

[

POSTTIMNEXTORNAL Y
. %]

. .8

Fig. 6.5

The tool offset values will be displayed as
shown above. However, the POSITION
EXTERNAL values in the lower part of
the CRT will have been changed to 0 for

both axes, by the keying under the opera-
tion shown in b.

d. Select the HANDLE/STEP JOG mode.

e. Select a tool for which tool coordinate data

are to be written in.

f. Start the spindle, and test-turn the work-
piece circumference (surface A) with that
too] in the MANUAL mode.

g. Push the CURRENT VALUE STORE button
(PST input) on the machine control station
first, and then, retract the tool and stop
the spindle.

--- When the CURRENT VALUE STORE
button is pushed, the displayed POSITION
EXTERNAL values are temporarily stored
in the register, and at the same time, the
LED for the OFS function key starts to
flicker, and the DIRECT INPUT mode is

turned on.

TOOL POSITION

WHER CURRENT

POSITION
+X DISPLAY

INDICATES (0, 0) _

RETRACTION
B ~X/2
= \ SURFACE A

_—

TEST CUITING

Xm
_6; +2

WORKPIECE

Fig. 6.6
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1

.2.3 MEASURED WORKPIECE VALUE DIRECT

INPUT | {CONT'D)

In the example shown above, the -x value
is temporarily stored in the register.

h. Measure the outer diamter of the turned
workpiece and read the value "xm."

1. Select the desired tool coordinate memory
No. {one among offset Nos. 51 through 80).
For example, if the tool coordinate memory
No. 5] is desired, keyin 5 , 1 and
depress the CURSOR key.

}- Then, proceed to key in x measured valye
{xm) and WR
--- The NC make the calculation to obtain
the tool coordinate data expressed by the
following equation, and stores them into the
specified tool coordinate memory X-axis.
The writing of the required X-axis data has
been completed.

Tocl coordlnateJ - Keyed in
data [measured value

o [Current values temporarily
stored 1n register

-~~ Equation A

k. Recpeat the same processes on the Z axis,
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by test turning the end face (surface B) of
the workpicce with the tool.

SURFACE B

-

(0.0

J—f’c’ RETRACTION
o +~Z

WORKPIECE

Zm

il

Fig. 6.7

Push the CURRENT VALUE STORE button
agan, and then, retract the tool and stop
the spindle. b

--- The current values at the time of the
button pushing are stored again in the
register temporarily.

m. Measure the distance "Zm" between the
desired work coordinate origin to the test
cut surface (surface B).

n. Key.in Z , measured value (Zm) , and
WR 1n this sequence.
~=- The NC performs the same calculation
as before with respect to Z-axis, and stores
the results in the Z-axas of the tool coordi-
nate memory.

+X J

Ztn 1 Tn

TOOL SLIDE
OCCURED AT
POSITION (0, O)
DISPLAYED BY
CURRENT POSITION
=2z |Xwn/2 DISPLAY

Xm

4 +2
WORK Z
COORDTNA'

ZERQ POINT

Fig. 6.8

With the above processes, all the data for
one tool has been written 1into the tool co-
ordinate memory.

©. Repeat the processes e. through o. for all
the tools to write their data into the tool
coordinate memory.

p. After writing all the tool data, push the
RESET key to cancel the DIRECT INPUT
mode.

With the above processes, Xtn and Ztn value
for all the tools as shown below are stored
in the tool coordinate memory.

The reason for this is that the following
calculations have been performed.

Xtn = Xm - {-x) = Xm + x

Ztn =Zm - (-z) - Zm + z

NOTES:

1.

The above example is based on test cutting.
The method using a gauge or a workpiece of
known dimensions is also convenient.

When tool positions for test cutting or contact
are on the minus coordinate area, key in the
measured values in negative.



When Parameter #6020D> is "0," tool offset

memory (offset Nos. 01 through,50) can be ¢. Push the OFS function key.
written in the same way as above. When --- The displayed POSITION EXTERNAL
parameter #6020D; is "1," the following calcu- values in the lower area of the CRT have
lation equation is used only for tool offset been changed to (0, 0).
memory (offset Nos. through 50).
d. Retract the reference tool, and bring the
: tool by manual control to where it can be
Stored ] _ {Current value temporaril .
[ data - [ stored in the register Y replaced conveniently.
Keyed in e. Select a tool with which offset value should
be written in,
value J
--- Equation B f. Bring the selected tool manually to the ref-
. . , . erence point, push the CURRENT VALUE
As can be seen, in Equation B, sign is re- STORE button, and retract the tool.
versed from that in Equation A given before. :
=== The current values at the time of button
4. When parameters are not used, and the CUR- pushing are temporarily stored in the reg-
RENT VALUE STORE button is pushed, the i1ster,
data are always calculated by Equation A for
writing into the TOOL COORDINATE MEMORY g. Select a "tool offset No." for writing (one
(51 - 81) and the WORK COORDINATE SYS- among 01 through 50).
TEM SHIFT MEMORY (00). For example, to write mto tool offset No.
5. When the CURRENT VALUE STORE button is "02," keyin 0, 2,and CURSOR .
pushed, the OFS function is automatically .
turned on, its LED flickers, and the tool h. Then, go on keying as follows.
offset value is displayed. X, 0,and WR - (for X axis calcula-
tion and storing)
(2} Automatic writing into tool offset memory Z, 0,and WR - (for Z axis cfz.lcula-
tion and storing)
When Parameter #6020D 1s set to "1," tool --- Now, the control performs the following
offset values are automatically written into calculation separately for X and Z axes, and
the tool offset memory by the following pro- stores the results to the specified tool off-
cesses. The tool offset values written in set memory.
this case are distance between the position
of the reference tool and the tool under ~ -
consideration. Stored - Current vah:les terpporanly
data J stored in register -
a. Bring the reference tool to any desired .
reference point by manual control. Keyed m:l
value
+X
However, since no value 1s keyed in the
REFERENCE above process,the "current values tempo-
TooL rarily stored in register" only are stored
as too] offset values.
. :gg_rmcz i. By repeating the processes 1. through g.
~ +2 with all the tools, their tool offset values
—Cr can be automatically written. After com-
- _I pleting the processes, push the RESET
key. The values written by the above pro-
cesses are all differential distances between
the reference tool and the actual tools in
consideration.
Fig. 6.9 NOTES: For tools with which tool nose directions

are different from that of the reference tool, pre-
pare a 2nd reference point as shown below, and
bring the tool to that point manually.

L. Reset the current coordinate values (the
displayed POSITION EXTERNAL ialues)
to (0, 0).
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6.2.3 MEASURED WORKPIECE VALUE DIRECT
INPUT ' (CONT'D)

+X

REFLRENCE
TOOL

15T REFERENCE
“—PosITIoN

.

\.. X m| +2
p— 2ND REFERENCE
- | POSITION

Fig. 6.10
Push the CURRENT VALUE STORE button at that
position, and then, retract the tool.

Then, make the following keying, in place of the
ones given in g. above,

E . Imeasured value (Xm')] ,

[_Z_-] , imeasured value (me, fWR]

where Xm' and Zm' are distances with signs from
the lst reference point to the 2nd reference
peint. In the example shown above, these values
have minus signs. With the above processes,

the distances between the reference tool and a
tool having different point direction are stored
in the specified tool offset memory.

6.2.4 G50 POINT RETURN

with this function, the tool can be brought back
to the start point of the program (where coor-
dinate system was set up), from any position
along the automatic operation tool locus. This
}s convenient when an automatic machining cycle
15 interrupted due to tool breakage, etc. and,
after replacing the tool, etc., the automatic
machining cycle 1s to be started from the begin-
ning.

RETURN MOTION TO
G50 POINT

—-#J
E?Eﬂla}'&“ﬁ'“ G50 POINT
oY
TN
OCCURANCE Fig. 6.11

OF FAULT
(EMERGENCY STGF)
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The operation procedure for this return is as
follows.

(1} Interrupt the automatic operation cycle by
pushing the emergency stop button.

{(2) Turn on the MANUAL mode.

(3) Retract the tool by the manual tool motian
control.

(4) Eliminate the cause of the machining pro-
cess interruption, and make the machine
and workpiece ready for operation,

(5} Turn the G50 POINT RETURN switch on.
(6) Turn on the MANUAL JOG mode.

(7) Push one or two JOG keys that correspond
to the required return motion direction
among the four (+X, -X, +Z, -Z).

The tool moves at a preset speed towards
the G50 point, and stops at the G50) point.,

(8) Turn off the G50 point RETURN switch.

(9) Turn on the AUTO mode, and push the
RESET key on the MDI & CRT panel.
(In the TAPE mode, reset the tape to the
leading end.)

(10) Push the CYCLE START key to restart the
automatic machining cycle.

NOTES:

1. While the G50 POINT RETURN switch 1s on,
JOG motion is effective only towards the G50
point.

2. When the tool is at the G50 point, JOG motion
control is not effective unless the G50 POINT
RETURN switch is turned off.

3. The point where a coordinate system setup
process has been executed latest is regarded
as the G50 point. Therefore, in the following
cases, the tool will not return to the start
point of the machining cycle by this function.

a. The respective tools are set for different
coordinate systems,

b. When the ORG key is pushed after the
interruption of the automatic cycles.

¢. When a coordinate system has been set up
automatically.



6.2.5 MANUAL INTERRUPTION POINT RETURN'

With this function, automatic machining cycles
can be interrupted and the tools can be retract~
ed for workpiece measurement, chip removal,
etc., and then, the tools can be brought back
to the interruption point.

RETURN MOTION TO
INTERRUPTION POINT

A

MANUAL
\ RETRACTIDN
h
- b
Dt o
AUTO-MARUAL

SWITCH POINT

The procedure for this function is as follows.

(1) Interrupt the automatic machining cycle by
any of the following methods.

(1) Turning on the SINGLE BLOCK switch
(nn) Pushing the FEED HOLD key

(2} Turn on the MANUAL mode.
(3) Retract the tool by manual control.

(4) Measure the workpiece, remove chips, or
perform any other reguired operations.

Note: When the mode is switched from AUTO
to MANUAL, the spindle conditions, etc.

may change. For these details, refer to

the operation manual of the machine tool
prepared by the machine builder.

(5) Turn on the MANUAL INTERRUPTION POINT
RETURN switch.

{6) Turn on the MANUAL JOG mode.

(7) Push the relevant one or two of the JOG
keys {+X, -X, +Z2, -Z). The tool moves
towards the interruption point at the pre-
set speed, and stops upon arrival at the
interruption point.

(8) Turn off the MANUAL INTERRUPTION
POINT RETURN switch.

(9) Turn the AUTO mode, and push the CYCLE
START key to restart the automatic machin-
ing cycle,

NOTES:

1. While the MANUAL INTERRUPTION POINT
RETURN switch is on, JOG motion is effec-
tive only towards the interruption point.

2. When the tool is at the interruption paint,
the JOG keys are ineffective, unless the
MANUAL INTERRUPTION POINT RETURN
switch is turned off.

3. When the RESET key on the MDI & CRT pane!
is pushed or an external reset input is re-
ceived after the switching from the AUTO
to MANUAL mode, the MANUAL INTERRUP-
TION POINT RETURN function becomes
ineffective thereafter.

4. When the tool has been manually retracted
after a switching from the AUTO to MANUAL
mode, then, the switch is returned to AUTO
again, and thereafter, the switch 1s set again
to MANUAL for manual tool motion, the point
where the mode switch has been switched from
AUTO to MANUAL last is regarded as the
INTERRUPTION point.

6.2.6 PROGRAM RESTART"

With this function, when automatic machining cy-
cles are interrupted due to tool breakage, chip
entanglement, etc., by the EMERGENCY STOP
button, the automatic machining cycles can be
restarted, not from the beginning of the program,
but from the beginning of the interrupted block.

(1) CPERATION PROCEDURE

a. Interrupt the automatic machining cycle by
one of the following two functions.

(i} Emergency stop
(ii) Resetting

When the machine has been stopped by the

emergency stop function, turn on the servo
power supply and reset the ALARM code to

make further machine motion possible.

b. Turn on the MANUAL tmode and retract the
tool.

¢. Replace the broken tool, remove chips, etc,
to prepare the machine for further operation,

When the tool is replaced, the offset values
may have to be corrected.

d. Move the tool by manual control to return it
to the start point of the part program.
However, with a program in which G50T
O D D0 is used, the tool nced not be re-
turned to the start point, and may be left
at the position where chip removal, ete.
has been made.
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.2.6 PROGRAM RESTART? (CONT'D) (ili) Display of all the M codes and the number

e. Turn on the AUTOMATIC mode. of M code commands programmed between
the leading end of the restart program 1o
f. Turn on the PROGRAM RESTART switch. e Block specified by Q 300
However, 1f therc are more than 28 M
£. Push the PROG function key on the CRT 4 codes, thosc 28 M codes immediately next
MDI pancl. to the block specified by Q OOQO in

the program are displayed.
h. Where the automatic operation.ls under the (iv) Displ f the 1
control of a tape, set the leading end of ldptay of the ‘ast programmed T command
the tape to the tape reader. an .gedo:‘;e befoae preceding the block
specined by q QDPDO
i. Makelthe following keying on the CRT & MDI (v) Display of the last programmed S command
anel.
P up to the block specified by QOO0D

@ . gogn- CURSOR Note: M and T commands are displayed in the
]—— ¥ programmed sequence. Therefore, the last
displayed one is the -
Sequence No. of the block play one programmed immediate

immediately before the ly before the block specified by Q 100 w

interrupted block.
j- Turn off the PROGRAM RESTART switch,

The NC starts the preparation fram the
starting end of the program to the block
specified by Q. Upon the completion of the
preparation, the CRT display changes to

the "PROGRAM RETURN" page of the "POS"
function to display the program restart data.

k. Command required M, S, and T obtained
them from the displayed program restart
data as follows.

(i) Turn on the MDI mode.

(ii) Push the PROG function key on the CRT
& MDI panel, and input the required M,

e Y . $ and T commands.
CERYEPLM RETUPN D100 ranes

Qos 005 o110 (1) Push the CYCLE START key, and execute
: the M, S and T commands.

(iv) Push the POS function key on the CRT &
MDI panel to revert the CRT to the pro-
gram restart data display.

Check the conditions of the machine again.

1. Turn on the AUTOMATIC mode again.

m. Push the CYCLE START key. The tool
moves to the PROGRAM RESTART position

Fig. 6.12 displayed in the (INCREMENT) column, by

moving at JOG speed first along the X -axis,

and then along the Z-axis, and then, re-

start the machining cycle from the block

(1) (ABSOLUTE): Display of current tool immediately following the block specified by
position RDDOoD.

(2) Supplementary explanation

Display of program restart data

(11) (INCREMENT): Display of the distance
from the current tool position to the end 1f the same sequence No. as for the block
point of the block specified by @ QDDD to be input by QDO DO is used several
times in the program, input the command
in the following form.

[2]. 3000 pooo . [cupsor

Sequence No.

Number of times 1t appears
finally



NOTES:
1.

Ty

Ino¥

Before letting the tcol move to the PROGRAM
RESTART position by motion along the X and
Z axes in succession, be sure to check the
tool for freedom from interference with the
workpiece. '

if there is a possibility of a tool inter-
ference with the workpiece, first, move the
tool in the MANUAL mode to a position from
where it can move without interference, be-
fore bringing the tool to the PROGRAM RE-
START position in the AUTOMATIC MODE.

] /°  MANUAL MOTIOR

. MACHINING START
POINT

-

PROGRAM i
RESTART '
POSITL TOOL LOCUS NORMALLY
' FOLLOWED .
- 1
.

(iv)

For the manual tool motion, turn on the MAN-
UAL ABSOLUTE switch. If this switch 1s not
turned on, the PROGRAM RESTART position
will be shifted by the distance covered by the
manual motion. For the manual motion re-
guired to avoid tool collision on the workpiece
as described above, the following procedure
is recommended.

(i) Turn on the SINGLE BLOCK switch.

(1) Push the CYCLE START key to move the

tool along the X-axis.

(in} Check the position.

Push the CYCLE START key to move the
tool along the Y-axis.

(v) Check the tool position for the PROGRAM

RESTART position.

{(vi) Turn off the SINGLE BLOCK switch, and

push the CYCLE START key to restart
the machining cycle.

If a reset process is executed after the dis-
play of the PROGRAM RESTART data by the
keying of Q DC OO, CURSOR the data
is cancelled. When this happens, make the
PROGRAM RESTART data display keying
again,

JUN

11.

While the NC is making the preparation for
PROGRAM RESTART after the keying of
QDCOD,CURSOR , do not push the
FEED HOLD key, turn the MODE switch, or
make other manipulations. If these mani-
pulations are made, make the PROGRAM
RESTART data display keying again.

When the tool offset values are changed to
compensate for the new tool, etc., the PRO-
GRAM RESTART position is, needless to say,
shifted accordingly.

1f the PROGRAM RESTART switch is on,
the CYCLE START key is ineffective.

In principle, do not meve the machine with
the MACHINE LOCK switch turned on, before
and after pushing the PROGRAM RESTART
switch,

If the block specaified by Q ODOO0CUR-
SOR is not found, alarm code "120 " is
displayed.

Only those M and T commands which are out-
put to the outside are displayed as PROGRAM
RESTART data.

Those M commands {M90 - M109) and T com-
mands which are internally processed are
not displayed.

Although not common with lathe operations,
somethimes the power supply 1s turned off
after interrupting the automatic cycle, and
is turned on again before restarting the
automatic cycle. In this case, be sure to
return the tool to the reference pomnt once,
before starting the PROGRAM RESTART
process.

In this case, be sure to start the PROGRAM
RESTART process even with those programs
in which work coordinate system 1s used.

During the time after the display of the
PROGRAM RESTART data till the start of
the return motion to the PROGRAM RESTART
position, the machine can not be moved by
the MDI mode. When this is attempted,

alarm code "124 " will be displayed.

Blocks in complex canned cycle programs

for finish shapes can not be specified by
Q ODO0, CURSOR .

In this case, restart from the block before

making toel radius compensation.

199



6.2.7 AUTO MODE HANDLE OFFSET

With this function, the handwheel for the manual
pulsc gencrator can be turned during an auto-

mutic vperation cycle under the control of a tape,
MDI or memory, to superimpose certain feed dis-

tunces to the programmed feed distances.

With

this funcuon, workpiece mounting errors, etc.
« 11 be compensated.

For this function, the required manual oper-

alions are as follows.

(n

(3}

()

Turn on the AUTO MODE HANDLE OFFSET
switch.

Sclect the axis along which motion is de-
sired by the HANDLE AXIS SELECT switch.
--- If the control 1s provided with the
SIMULTANEOUS 2 AXES CONTROL MANUAL
PULSE GENERATOR, the manual motion can
be made along the two axes simultaneously.

Sclect the movement distance per graduation
of the handwheel with the MANUAL PULSE
MULTIPLY switch. With this switch, the
move distance per graduation can be select-
ed among 1, 10 and 100 pulses.

When the handwheel 1s turned, the tool mo-
tion along the axis selected 1n process {2)
1s superimposed on the programmed feed
distance.

Turning CW-
Turning CCW.

1n plus direction
in minus direction

AR Y

wdny, PULSE MUCTIPLY UTo
o5 HAVDL E o A ANDLE T
'( AXIS ¢ Xy X100 OFF SFT+
UES) I T

H Xun oo GFF

Fig. 6.13

NOTES

.
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During the time the tool 1s moving in rapad
traverse, the AUTO MODE HANDLE OFFSET
motion 15 ineffective. It is effective only
during interpolation motion.

In the alarm state, the AUTO MODE HANDLE
OFFSET motion 1s mneffective.

While an 1nterrupt input (STLK) 1s on, the
AUTO MODE HANDLE OFFSET motion 1s
tneffective.,

The move distance by the AUTO MODE
HANDLE OFFSET function 1s superimposed on
the display of POSITION EXTERNAL and
POSITION ABSOLUTE.

The AUTO MODE HANDLE OFFSET motion
along the respective axes can be made 1n-
effective by parameter settings.

Parameter
Axis
No. Setting
X-axis #6022D ¢ 1 Effective
(HOFSX) 0 Ineffective
. . #022D1 1 Effective
axis 1(HOFSZ) 0 Ineffective

When parameter #6022D7 (HOFSMV) is set to
1, the motion by the AUTO MODE HANDLE
OFFSET function 1s hmited to the interpolatior
motion in automatic operation.



7. OPERATION PROCEDURE

7.1 INSPECTION BEFORE TURNING ON
POWER

Make sure that the front and rear doors of the
contre] are firmly closed. The control employs a
totally-enclosed, dustproof enclosure to shut out
surrounding air. If the door is open, lock it by
turning two door locks. In addition, inspect the
machine referring to the machine tool builder's
manual,

7.2 TURNING ON POWER

(1) Check to see that the main power is supplied
for the control,

(2) Depress the POWER ON pushbutton on the
operator's panel, and the control power is
supplied and then the cooling fans will start
running. 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 1s ready to operate, READY lamp
hghts.

(4) If READY lamp does not light, detect and
eliminate the cause according fo the alarm
code displayed. Refer to 4.3.9 DISPLAY-
ING ALARM CODE.

7.3 MANUAL OPERATION'

When the MODE SELECT switch on the machine
control station is set to RAPID, JOG, STEP

or HANDLE position, the machine can be oper-
ated manually.

Operation in RAPID Mode
(1) Set MODE SELECT switch to RAPID.

{2} Select the speed using RAPID TRAVERSE
RATE OVERRIDE swit-ch.

Speed setting range: 100% - 50% - 25% - FO

{3) Push JOG button to select the axis and
direction of movement. The machine moves
at the specified speed while the JOG button

! Manual operation is defined as the operation
in RAPID, JOG, STEP, or HANDLE.

Operations in JOG Mode
(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 movement. The machine moves at the
specified speed while the JOG button de-
pressed.

Operation in STEP Mode
(1) Set MODE SELECT switch to STEP.

(2) Select the move amount per step using
MANUAL PULSE MULTIPLY switch.

(Move amount setting range)

Metric: ©0.001 - 0,01 -0.1-1.0-10.0~
100.0 mm/step
Inch: 0.0001 - 0,001 - 0.1 - 0.1-1.0-

10.0 in/step

(3) Depress JOG button to select the axis and
direction of movement. The machine moves
by the move amount per step each time the
button 1s depressed.

Operation in HANDLE Mode +

The control with HANDLE dial’ can permit the
operation described below.

{1) Set MODE SELECT switch to HANDLE.

{2) Select the axis with HANDLE AXIS switch.

(3) Select the move 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: 0.000) - 0.001 - 0.01

(inch per graduation)
NOTE: "X1000" or "X10000" is regarded as
"X100."

{4) Rotate HANDLE dial

Turning the dial clockwise:
The machine moves in the positive direction.

Turning the dial counterclockwise:
The machine moves in the negative direc-
tion.
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7.4 PREPATION FOR STORED LEAD-
SCREW ERROR COMPENSATION AND
STORED STROKE LIMIT?

{1} Return to Reference Point

With an NC equpped with the stored lead-
screw error compensation or the stored
stroke limit functions, either of the following
two reference point return motions must be
performed after switching on the power
supply and before starting automatic opera-
tion.

4. Manual return to reference point {See 6.2.1)

L. Execute G288 U0 w0 ; in the MDI mode.

This procedure 1s to teach the reference
poiwnt to the control, since doing so 1s nec~
cssary because both leadscrew error com-
pensation and stored stroke check are per-
formed with reference to the reference point.

Checking Parameter #6006D], Dy

When the control 1s equipped with leadscrew
error compensation function or the stored
stroke hmit function, set this parameter to
"1 " With the parameter #6006D], Dy set to
"1," a return to the reference point is re-
guired before starting cycles, alarm codes
{001 - 002 "reference point return incom-
plete") are displayed, if the CYCLE START
hey 1s pushed without making a reference
pomnt return :mmediatly after turmung on the
powcer supply. Be sure to perform the op-
eration for return to reference point.

7.5 PREPARATIONS FOR AUTOMATIC
OPERATION

To start tooperatethe machine 1n the automatic
mode, the machine must be brought to the start
point, after the applcation of the power supply.
The panel operation required for this varies
with programs as shown below. For details,
refer to the operation manual of the machine
tool buiider.

(1} When G28 (AUTOMATIC REFERENCE POINT
RETURN) 15 used

Where G28 15 written in the beginning of

the program, move the tool manually to a
point a short distance away from the refer-
ence point.

If the start point 1s on the side of the refer-
ence poutt from the traverse speed reducing
point, the NC enters an error state when
the CYCLE START key 1s pushed.
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EXAMPLE.
EOR ;
NOGl G28
NOOZ G50 X... Z.-.

When MANUAL RETURN TO REFERENCE
POINT function is used

Where G28 is not programmed, and the coor-
dinate set up point is the reference point,
bring the tool manually to the reference
point before starting the automatic cycle
operation. Refer to 6.2,1 Manual Return
to Reference Point.

EXAMPLE:
EOR ;
NGOl G50 X--- Z--- ;

.

When automatic and manual return to refer-
ence point functions are not used

To set up the programmed work coordinate
system with workpiece as a basis without
using the reference point, proceed as
follows:

Select the reference tool and set the test
workpilece,

Position the Z-axis at the workpiece face
(reference surface) by manual operation.

Reset the current position display of Z-axis.
Then Z-axis is determined as Z-axis coordi-
nate point.

. Position the X-axis at the outer surface of

the workpiece by manual operation.
Then the control executes cutting outer
surface if necessary.

Turn on MACHINE LOCK and set the dimen-
sions of the work outer surface as the cur-
rent position display of the X-axis.

Then the center 1s determined as X-axis
coordinate point.

Turn off MACHINE LOCK,

. Move the tool to the setup point for each

axis, checking against the current position
display,

When the operations mentioned above are
proceeded correctly, tool position offset
amount for the tool will be zero,



7.6

OPERATION IN TAPE AND MEMORY

MODE N

(1)

(2)

(3)

{(4)

(5)

(6)

(7

(8)

7.7

~1

Make sure that NC ALARM lamp is not illu~
minated. If illuminated, detect and eliminate
the cause by the indication of alarm code.
Refer to 4.3.9 DISPLAYING ALARM CODE.

Check and correct the stored offset values,
and then put the machine in the correct
start point.

Set the switches on the control station of
machine to the proper positions.

* MODE SELECT switch

* SINGLE BLOCK toggle switch

- RAPID TRAVERSE RATE OVERRIDE
switch

* MANUAL ABSOLUTE toggle switch

- OPTIONAL BLOCK SKIP toggle switch

+ OPTIONAL STOP (M01) toggle switch

« DRY RUN toggle switch

+ FEEDRATE OVERRIDE & JOG FEEDRATE
switch

Set the punched tape onto the tape reader.
In MEM mode, this operation 1s not required.

Depress RESET key on the contro] station.
Then LSK will be illuminated and the memory
will be rewound.

Depress CYCLE START button to give a
Cycle 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 cccursin the system,

immediately depress EMERGENCY STOP
pushbutton. '

MANUAL OPERATION INTERRUPTING

AUTOMATIC OPERATION

(1)

(2)

Stop the automatic operation temporarily by
depressing FEED HOLD pushbutton or by
setting SINGLE BLOCK switch to ON posi-
tion.

Record the current positions of each axis
on a paper using the current position dis-
play operation.

{3) Set MODE SELECT switch to manual opera-
tion mode (HANDLE, JOG or RAPID)}, and
the machine can be manually operated.

{4) Return the machine manually to the record-
ed positions.

(5) Set MODE SELECT switch to the interrupted
automatic-mode (TAPE, MDI or MEM).

(6} Depress CYCLE START pushbutton, and the
machine will resume the automatic operation.

NOTES:

1. Where MODE SELECT switch 1s changed with-
out depressing FEED HOLD pushbutton.

a. When the automatic-mode (TAPE, MDI or
MEM) is changed to the manual-mede (HAN-
DLE, JOG or RAPID), the machine rapidly
slows down and stops.

b. When the automatic-modes are changed the
machine is stopped at the block end.

2. 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 ABESOLUTE
switch. Refer to 6.1.21 MANUAL ABSOLUTE
SWITCH. In manual operation mode, when
the CYCLE START button is depressed after
writing F, M, §, T or Bt code by use of the
same procedure as that of MDI operation, the
command becomes effective and 1s executed
as soon as written. This procedure 1s used
to add new data to an active buffer. How-
ever, M0O, M01, M02, M30 and M%0 to M99
cannot be written.

7.8 AUTOMATIC OPERATION IN MDI
MODE

(1) Set MODE SELECT switch to MDI operation.

(2) Write up to 10 blocks of data by MDI opera-
tion, and execute by pressing CYCLE START.
Refer to 4.3.3.1.

(3) Depress CYCLE START button, and auto-

matic operation can be executed in MDI
mode.
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7.9 MDI OPERATION INTERRUPTING
AUTOMATIC OPERATION

To modify the block data after interrupting op-
eration in TAPE or MEM mode, the following op-
eration should be done after interrupting the
operation.

(1) Turn on SINGLE BLOCK switch, and the
operation is interrupted after the comple-
tion of the block being executed. At the
same time, the next blocks of data may be
read in advance,

(2) Display the data on CRT DISPLAY accord-
ing to 4.3.2 DISPLAY OF COMMAND DATA,
and check 1t.

(3) Set MODE SELECT switch to MDI operation.

(4) write the data referring to 4.3.3 Writing
in Blocks and Displaying Contents by MDI.
Execute the data by depressing the CYCLE
START button.

{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

1. Wniting data by MDI cannot be executed in
tool radius compensation modes{G41 - G44)
because two-three blocks are read ahead.

2. Wwriting data by MDI cannot be performed in
canned cycle modes (G70 - G76). The ma-
chine may not operate properly.

3 Excepting in tool radius compensation and

canned cycle modes, MDI opeation 1s possible.
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7.10 PREPARATION FOR TURNING OFF
POWER

(1) Make sure that the machine is at standby
and CYCLE START lamp is extinguished.

(2) Check to see that NC ALARM is not indicatec
on CRT. If alarm 1s displayed, detect the
causes of displayed alarm code and eliminate
them. Refer to 4.3.12 DISPLAYING ALARM
CODE,

(3) Inspect the machine referring to the machine
too] builder's manual.

7.11 TURNING OFF POWER

(1) Depress EMERGENCY STOP pushbutton to
turn off the servo power supply.

(2) Depress POWER OFF pushbutton on the op-
erator's panel to turn off the control power

supply.

(3) Cut off the main power supply from the con-
trol.



+ Check of
PREPARATION closing of NC door (:)
» Inspection of

machine
SETTING OF . MODE SELECT
APPLYING : zgztn-on on SWITCHES ON . SINGLE BLOCK,
POWER SUPPLY i getéTe y MACHINE CONTROL etc.
epression) STATION
Check of READY lamp on RESET on
CHECK OF + RAPID CYCLE START on
MANUAL . JOG
OPERATION . STEP
+ HANDLE
pr= - ——mem—- FEED HOLD or
« Manual i SINGLE BLOCK on
RETURN TO °P';;;1°“ _
REFERENCE er INTERVENTION OPF
ZERO MANUAL OPERATION

l Leadscrew
compensation,

stored stroke
limit ON/OFF

CYCLE START on

O

SINGLE BLOCK on

PREPARATION * Positioning to
FOR AUTOMATICI gearting position |

OPERATION ! Al INTERVENTION OF
{
NC tape setting
YL ‘ CYCLE START on
STORING AND
EDITING NC
TAPE, PROGRAM
No. 4EARCH
( ®02/M30 Completion of
machining
Check if NC ALARM is indicated.
Check 1if
PREPARATION FOR| . CYCLE START off
CHECK OF POWER SUPPLY OFF! | NC slarm off
TOOL POSI-
TION OFFSET

+ EMERGENCY STOP on
(:) #OUER SUPPLY OFF and then

+ POWER OFF on

Fig. 7.1 Operating Procedure
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8. MAINTENANCE

8.1 ROUTINE INSPECTION SCHEDULE ments to be obseryed tor mamtenance according
to time in order to keep the cquipment in opti-
The following table shows the mimimum reguire- mum condition for extended period.

Table 8 Inspection Sch:edule

el -
o <
Items F g g
requency £ L £ L Remarks
g1
= (o n
ERlER
Eliznmg of reading Daly O Including hght source part.
Tape Cleaning of tape tumble Weekly O
reader box _
Lubricating of tension
arm shaft end As required o
Tight clesing the doors | Daily C
Cont;o] Checking for loose fit
pane and gaps of side plates { Monthly O
and worn door gaskets
Feel by hand, and do the
Vibration and noise Daly O audible inspection.
Motor contamination m Inspect visually.
and breakage Daily or () | ‘°°P y
Servomolor | clearance of ventila- as required e Inspect mainly spindle DC
and DC tion openings O ) motor.
mator for
indle
=pin i:::ed nsgmfés::izks’ ’) Check the length of
» &nc p & brushes.
of brushes Every
Roughened commutator three months (\ Check dark bar, threading
surface - and grooving of commutator.
I
Dirt :n interior of C) Clean with compressed air.
motor
See if alarm for BATTERY
Battery Daily O O is displayed on CRT screen.
8.7.1 CAUTIONS ON INPUT POWER SUPPLY 8.1.2 TAPE READER UNIT
Except for those checks which can be made with (1) Cleaning head of tape reader
the NC 1n the energized state, such as checks
for external cleanliness for wvibration and for a. Remove tape rubbish and dust on the glass
noise, be sure to turn off the power supply to with a blower brush. If the glass 15 stained
the NC before starting to undertake routine with oil or oily dust, wipe it using a gauze
mualntainance service. or soft cloth with absolute alcohol. Also
For this, turning off the power supply by clean the tape guide and the tape retainer.
pushing the POWER OFF button on the NC oper-
ator's panel is not sufficient, because after this b. Remove the dust, if any, on LED (hght

button 1s pushed, still several areas in the hous- source) with a blower brush.

ing arc energized, and are potentially dangerous.
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Be sure to turn off the MCBs on (or in) the
power switchboard near the machine to turn off
the supply of power to the NC.

When the power supply to the NC is turned
off, all the fans in the NC housing stop. This
should be taken as the indication of the total
stoppage of power supply to the NC.

(2) Cleaning of tape tumble box

z. Clean the polyester leading tape with a
clean, soft cloth.

b. Remove the tape outlet cover (See Fig.
5.1.3) by loosening two mounting screws
and clean the bottom of the tape tumble
box with cloth or brush,

B.1.3 CONTROL PANEL

(1) The control panel 15 a dustproof, sheet-steel
enclosure with gasketed doors.

a. Front and rear doors of the control should
be shut tightly, even if the control is not
operating.

b. When inspecting the control with the door
open, upon completion of inspection, lock
door by turning two door locks with the key
attached to the control] panel. Turning
reaction of door locks is as follows.

GPEN POSITION
\CLDSBD
CLOSED
POSITION

With the door With the door
lotk on right lock on left
side of the s1de of the
door., door.

gLostD
FOSIIION
cwsen\

OPEN POSITION

Note: If the optional door interlocking
switch is provided, opening the door shuts
off the main power supply and stops all
operations.

c. Check gaskets on the rims of {ront and rear
doors.

d. See if the inside of enclosure is dusty.
Clean it, if necessary.

e. Check for any opening in the door base with
the doors shut tightly.

8.1.4 SERVOMOTOR AND DC SPINDLE MOTOR
{1) Vibration and noise,

Vibration can be checked by resting the
hand on the motors, and for noise, using a
listening stick is recommended. If any ab-
normality is found, contact maintenance per-
sonnel immediately.

{2) Motor contamination and impairment.

Check the motor exterior visually. If dirt
or damage should be observed, inspect the
motor by removing the machine cover. Re-
fer to the machine tool bulder's manual.

(3) Clearance of ventilation window blockage

Check the ventilation window of DC spindle
motor. If it is clogged with dust or dirt, in-
spect DC spindle motor removing the machine
cover. Refer to the machine tool builder's
manual.

Inspection of commutators and brushes 15 essen-
tial for maintaining the excellent performance of
the control. Inspection work to be executed is
described in the following three 1tems.

Quarterly Inspection of Commutators and
grushes

The carbon dust from brushes, accumulated
around the commutator, inside the motor, may
tause motor troubles such as the layer short of
armature and the flashover of commutator. In
the worst case, it may lead to fatal damage. To
avoid this, be sure to have an inspection on the
commutators and brushes at least every three
months.

Be sure to turn off the power supply to the
NC before starting to check the brushes and
motor interior.

For this, turning the circuit breaker on the
power supply unit (DCP UNIT) for the servo con-
trol unit (CPCR-MR-K) off is not sufficient. To
prevent electric shocks and shorting, be sure
to shut off the supply of power to the NC.

(4) Carbonr. brushes

a. Under normal operating conditions, brush
wears by 2 to 4 mm per 1000 operating hours.
1f wear 1s excessive, check to see 1f oil has
contaminated commutator surface, or 1if ab-
normal overcurrent flow through motor
circuit.
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8.1.4 SERVOMOTOR AND DC SPINDLE MOTOR
{CONT'D)

L. When brush length becomes shorter than
those shown below, replace the brush with
a New one.

¢. If either of brush, or pigtail 1s broken,
brush assembly must be replaced as a whole

unit,
Minertia motor junior series: 6 mm or below
Spindle DC motor- 17 mm or below

Minertia motor J series: 7 mm or below

i

L—- BRUSH LENCTH

R
-

PIGTAIL

NOTE® When replacing the brush assembly,
consult the company.

{53) Commutator surface

a. Visually check surface roughness of the
commutator through inspection window.

After 100 to 200 operating hours, the com-
mutator should take on a pohshed hight
brown or chocolate color. The motor has
developed an 1deal commutator film and
needs no attention other than to be kept
clean.

b. Seeif a blackened bar, threading (or groov-
ing) 1s on the commutator. If any of the
above 1s observed, investigate the cause of
trouble,

Tnreading or grooving on the commutator
surface may be due to too small motor load.
Blackened bar 1s a result of carbon dust m
commutator slots, or accaidentally produced
sparkings. If the carben dust 1s a cause
of blackened bar, wipe the commutator with
a clean dry cloth to smooth the surface. If
sparking occurs, contact the maintenance
representative,

(&) Motor inside {dirty)

a. Visually check the motor interior through
inspection window.

The dried carbon dust will not affect motor
running, but 1t :s recommended that the
inner parts such as commutator, brush-
holders and brushes be cleaned with a drg
compressed air (air pressure: 2-4 kg/cmé)
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b. Where oily carbon dust exists inside the mo-
tor due to poor o1l seal or defective enclo-
sure, contact Yaskawa.

(7) Servomotor with o1l seal

As the life expectancy of o1l seal and brush
is 5000 hours (about five years), the inspec
tion and maintenance by the company shoulc
be done every 5 years. If possible, yearly
inspection taking less than 8 hours is recom
mended.

8.1.5 BATTERY

Make sure that "BAT" or "A/B" on the right-low
position of CRT screen is not displayed. If it s
displayed, inform maintenance personnel, The
battery must be replaced with a new one within a
month,

The control with a bubble memory board (optiona
does not require a battery.

8.2 BATTERY REPLACEMENT

The battery is used as powersource for memory
in order to prevent programming data stored in
memory, such as parameter, tool offset and part
program from erasing.

When the battery is discharged after a long peri-
od of use, "BAT" or "A/B" 1s blinked on CRT
screen to give warning for replacement. On sucl
occasions, the battery must be replaced within
30 days. When replacing, never remove the old
battery with power off, otherwise the data storec
In memory may be cleared.

Replacing Procedure

(1) Depress POWER OFF pushbutton to shut off
the power supply to the operator's station.

(2) Open the front door of the control. The
battery of the memory (printed circut)
board can be seen on the CPU module which
is mounted on rear of the front door.

{3} Where the control 1s equipped with a door
interlock switch, pull it out by hand. The
power can be turned on, with the door open

(4) Depress POWER ON pushbutton.

(5) Check to see if 1LED on memory board is
illuminated. Fig. 8.2.1 shows the arrange-
ment of LED and the battery. If illuminated
replace the battery "6605" with new one.

6605 .-+ Type: JZNC-GBAO2



(6)

(n

(8)

(9
(10)
(11)

With the control power turned on, connect
the receptacles of the new battery in to the

plugs (ICN or 2CN) on memory circuit board,

and LED will be turned off. See Fig. 8.2.1.
1f LED is still illuminated, it is due to the
improper insertion of battery connectors, or
defective battery.

IMPORTANT: Two plug stations, 1CN and
ZCN (or 2CN and 3CN) are connected to-
gether with common leads. When an old
battery is replaced with a new one, connect
the new battery first to the plug station not
occupied, then remove the receptacles of
the old battery.

Depress POWER OFF pushbutton to shut off
the power supply to the operator's station.

Remove the mounting screw of old battery,
and then replace the battery with new one.
In this case, pass the battery lead through
gaps between the battery and the battery
clamp, and use care not to contact the lead
with memory circuit board.

Where the control is provided with a door
interlock switch, push it back in place
since power cannot be turned on with the
door open.

Tightly close the front door,
Depress POWER ON pushbutton.
Make sure that "BAT" or "A/B" on CRT

screen goes off.

MEMORY BOARD, TYPE JANCD-MMO1C
1

BATALM
JLED
2CN
3CN

MOUNTING SCREWS
;‘OR BATTERY

THREAD THE LEAD
THROUGH THE GAP
OF BATTERY CLAMP.

MEMORY BOARD, TYPE JANCD-MMO1C

BATALM
Jio
1LED
2CN
ICN OEEED
MOUNTING SCREWS
FOR BATTERY
| /
| ©
6605
BATTERYY  TimPAD THE LEAD
THROUGH THE GAP
OF BATTERY CLAMP.

NOTES:

1. While battery is being replaced, exercise ut-
most care to prevent contaminants from en-
tering the control, and accomplish the work
as quickly as possible.

2., Use special care to prevent water, oil, or
dust, to adhere to the devices (printed cir-
cuit board, connectors, cables, etc.) inside
the control.

3. Never leave any screws or washers in the
control.

4. According to the type of the NC cabinet, mount~

ing of CPU rack is turned upside down.
The figures in Fig. 8.2.1 and 8.2.2 will be
turned upside down also in that case.

8.3 FUSE AND CIRCUIT BREAKER

The NC is provided with the following fuses and
breakers,

Table 8.1
Name of unit Fuse or breaker Rating
Integrated pow-
er supply unit |Glass tube fuse 10A, 10A
for control x 2
(CPS-20N)
Turning on Glass tube fuse
unit (TU11) x 2 la, 14
Servo-control |Glass tube fuse |1 Aor 2A
power supply x 1
unit Circuit breaker [ 10 A - 60 A
{DCP UNIT) x 1 (for 2-phase)
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8.3 FUSE AND CIRCUIT BREAKER (conT'D)

When any of these fuses or the circuit break-
¢r 15 blown or tripped, report to the maintenance
personnel immediately for the elimination of the
causc.

Below, these fuses and breaker are outlined.

8.3.1 FUSE FOR INTEGCRATED POWER SUPPLY
UNIT FOR CONTROL

This unit 1s installed in the CPU rack. Whale
correct input power 1s supplied to the NC, and
both fuses are not blown, the orange neon lamp
above the fuses are on. When the neon lamp 1s
off. while the power supply 1s in order, the
fuses are suspected to have been blown. These
fuses will be blown when the integrated power
supply umt itself develops faults. They will not
Le blown by causes on the output side of the
unit such as overloading.

CPU
RACK

NEON

LAMP

LASS~

%UBE N

FUSE

CO'IPOSITE POWER - ]
o0y UNIT
TOn CONTROL

— g@fcsof:@
'

waun the neon Jamp 15 off, take the following
LILaSUres.

t } Turn off the power supply to the NC.

The input power supply 1s directly connect~
ed to this integrated power supply. Never
touch 1t before shutting off the power sup-

ply
{2} Find the cause and eliminate it.

(3) Replace the blown fuse with a fuse of the
same rating among the spare fuses.

() Turn on the power supply to the NC, and
make sure that the neon lamp is on. Then,
the POWER ON button, to make the mntegrat-
vd power supply umt ready for operation.
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{5) 1Ii the fuse 1s blown again, notify our ser-
vice department.

B.3.2 FUSES OF POWER INPUT UNIT

When correct power is supphed to the NC, and
both the fuses of the turming on umt (TUC3)
are not blown, 1LED (red) on the printed circuit
board is on.

When 1LED is off, take the following measure.

11.1-':IJ1 (RED)
= T

GLASS
TUBE
FUSE
(SVM)

POWER INPUT_ |
UNIT (T003)

{1} Turn off the supply of power to the NC.
Since this turning on unit 1s directly con-
nected to the input power supply lines,
never touch it before stopping the supply
of power to it.

(2) Find the cause and elminate it.

{3} Replace the blown fuse with a fuse of the
same rating among the spare fuses.

{4) Turn on the power supply to the NC, and
make sure that 1LED 1s on. Then, push the
POWER ON button to make the NC ready for
operation.

(5) 1f the fuse 1s blown again, notify our service
department.

8.3.3 CIRCUIT BREAKER FOR SERVO CONTROL

When the DCP unit is overloaded through the
shorting of the cutput circuit, faults of the
DCP unit itself, etc., this circuit breaker trips
to disconnect the main circuit.

In this case, an alarm "350:0L" is displayed
on the CRT. {350:0L may be displayed also by
other causes.) When this circuit breaker is trip-
ped to the OFF state, take the foliowing measure.

{1) Push the POWER OFF button to turn off the
power supply, and then, stop the supply of
power to NC.



{2) Find the cause of the tripping of the circuit
breaker, and eliminate it,

(3) Push up the breaker lever to the ON posi-
tion.

(4) Supply power to NC, and then, push the
POWER ON button twice.
The servo circuit is energized, and is ready
for operation,

(5) 1f the circuit breaker is tripped again,
notify our service department,

NOTE: When the circuit breaker is manually turn-

ed off under power, not turning off automatically
by overloading, the alarm "310:SERVO OFF" is
displayed on the CRT. The DCP unit can be
brought to the operating conditions by the same
measures as above, also in this case.

/DCP UNIT

*POWER"
LED

/ / GLASS
TUBE
/ FUSE

"q

F —

8.4 COUNTERACTING ALARM STATUS
FOR SERVO CONTROL UNIT

The servo control unit has the function of de-
tecting the following alarm states.

- Fuse (main circuit} blowing (alarm 331(X),
No.)} 332(2)

* Overloading (alarm  351(X),
No.) 352(2)

* TG error {alarm 391(X),

Neo.) 392(2)

When the above alarm states occur, the main-
tenance personnel must be immediately notified.

8.4.1 FUSE BLOWING (Alarm No. 331, 332)

When the main circuit of the servo control unit is
shorted or when the serve control unit 1iself be-
comes faulty, the fuse in the unit will be blown,

and the following alarm Nos. will be displayed on
the CRT.

331: FUSE(X) ..+ for X axis
332: FUSE(Z) -+ for Z-axis

When a fuse is blown, and the alarm No, 331
or 332 is displayed, do not attempt to take mea-
sures, but the user should immediately notify
our service department.

8.4.2 OVERLOAD (ALARM Nos. 351, 352)

The servo control unit 15 provided with electronic
thermal relays respectively and independently for
the X and Z axes, and they trip under the follow-
ing conditions.

- Programs involving excessively heavy culs
are executed.

+ Programs involving excessively frequent speed
changes are executed.

+ Frictions in the machine system become abnor-
mally large.

When the electronic thermal relay trips, the
servo power supply is turned off, and the follow-
ing alarm Nos. are displayed on the CRT.

351: OL(X) --.
352: OL(Z)

X-axis overload

Z-axis overload

When this is the case, take the following
measures.

{1) Push the POWER OFF button to turn off
the power supply, and then, stop the sup-
ply of power to NC.

(2) Find the cause of the overloading. For
example, the cause may be eliminated through
modifications of the part program, or by
the elimination of abnormally large load on
the machine.

(3) Supply power to the NC, and push the
POWER ON button to turn on the power
supply and make the system ready for
operation. However, since the servo motor
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
our service department.

21



8,4.3 TC ERROR (ALARM NOS. 391, 392)

The servo control unit can detect the following
ularm states.

* Wire breaking in the tachometer generator (TG)
or overspeeding

© Mamn circuit overcurrent
* Man circnt overvoltage

When any of these faults occurs, the follow-
ing alarm Nos. will be displayed on the CRT.

391 TG ERROR (X)
392, TG ERROR (Z)

When this 1s the case, take the following
measures.

{1) Push the POWER OFF button to turn off the
power supply, and then,stop the supply of
power to NC.

{2) Find the cause of the alarms, and ehminate
it. In this case, 1if the fault conditions are
reported to our service department, we will
be able to give advice on troubleshooting.

{3) Resupply power to NC, and then, push the
POWEZR ON button to make the unit ready
for operation.

(i) If TG ERROR is displayed again, notify our
service department.

8.5 MOLDED-CASE CIRCUIT BREAKER
(MCB)

inose special housing type controls, with which
.l tne power sequence control circuits are con-
v.1ted to the NC area, are sometimes provided
21tk MCBs which can be turned on and off exter-
nally .

Generally, when these MCBs are turned off,
tae power supply to the NC is stopped. For de-
va1ls. refer to the manual of the machine tool
niders.

8.6 TROUBLE CAUSES AND REMEDIES
L 6.1 ON-LINE DIAGNOSTICS

v 1-hne diagnostics are implemented to locate a
trouble quickly and protect the machine against
mulfunctions. Shown below are the displaying
functions executed by the control being on-line
ind machiming .
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+ Display of three-digit alarm code including a
code showing an axis in error,

- Display of four-digit status code including a
function code showing M, 5, T, V, DWL.

* Input/output signal display.

These displays can be made at any time, while
the machine 1s in automatic operation, or at stand
by.

8.6.2 ALARM CODES AND REMEDIES

Where "ALM" or "A/B" on CRT screen is bhnking
and the machine stops, depress the ALM key.
Then alarm code and message will be displayed

on CRT screen. Alarm codes "800," "810," "820,"
"830" and "840" are displayed as soon as the co-
rresponding error occurs.

For the remedies for trouble causes represented
by alarm codes, see APPENDIX 5 LIST OF ALARWM
CODES on the last part of this manual.

8.6.3 INPUT/QUTPUT SIGNALS

To clear up the causes indicated by alarm codes,
check the input/output signals on the CRT screen

Input/output signals are divided into standard
and custom-built ones, and displayed by specify-
ing the corresponding diagnostic number with
keys on the operator's station.

Standard signals are included in every type of
YASNAC LX1. Custom-bult signals are pro-
vided for optional machine interface equipped
with some type of YASNAC controls.

YASNAC LX1
Basic
Logic
Procedur
Part
YASNAC LX1 .
Standard in- Custcm-bullg
i - i t als
Basic ut signals ptional inppt sign
Logic Machine )
Process— Inter-
i Part face ]
e t:ndir afg’ Custome-built
put sign gutput signals

To display input/output signals, proceed as fol-
lows.



1)

Depress the DGN key.

A page containing the diagnosti¢ number
specified previously occurs on the CRT
screen. The input/output signals are shown
in "1," "0" and hexadecimal digit.

"i": contact close
"0": contact open

2) Key-in the diagnostic number to be display-
ed.

3) Depress the cursor or key to page
the keyed-in diagnostic number on the
screen.

a. By depressing the cursor CUF;SOR key,
a cursor on the screen moves to the next
diagnostic number (line}). When down to
the last lower line, the next page is dis-
played on the screen.

b. By depressing the cursor Y key

CURSOR '
the cursor moves to the previous line,
When up to the most upper line, the pre-
vious page 1s displayed.

c¢. By depressing the page PA.;,GE key, the
next page appars on the screen.

. +
d. By depressing the page PAGE key, the

previous page appears.
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Fig. 8.1 Example of Input/Output

Signal Display

8.6.4 BEFORE MAINTENANCE CALL

1f the cause of trouble cannot be found by using
alarm codes or 1/0 signals {described in 8.6.1 to
8.6.3), or correct 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 occured and number of applied tape.

+ Whether the trouble recurs each time, the op-
eration is repeated after depressing the RESET
key.

+ Data and time when the trouble occcured.

+ Name of the discoverer of the trouble and the
operator.

If trouble occurs, keep the control in the same
condition until i1t 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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#6000 | D7 IDe Ds [ Dy { D3| D2

APPENDIX 1

D1TDﬂ

INHEDTT

] Turns
0. Turns

AFLT

] Turns
0 Turns

ABST

1 Turns
0 Turns

DRNT

i Turns
0 Turns

BDTT

1 Turns
] Turns

NDLKT

}. Turns
. Turns

MLRKT

1 Turns
0, Turns

S5BKT

1 Turns
G Turns

Notes.,

1 These settings are for setting internal toggle

D7

on Edit Lock function.
off Edit Lock function.

Dg

on Auxihary Function Lock .
off Auxiliary Function Lock,

Ds

on Manual Absolute function.
off Manual Absolute function,

Dy

on Dry Run function
off Dry Run function,

b3

on Block Delete function.
off Block Delete function.

D2

on Display Lock function,

oif Display Lock function.

1351

on Machine Lock function

off Machune Lock function.

Dy

on Single Block function .
off Single Block function,

switches.,

- When each switch 1s provided with machine
control station, the logical sum of these set-

ungs and toggle switch setting determines
tunction on/off state.

LIST OF SETTING NUMBERS

#6001 | D7 D2 | Dy

ﬂ

BUZON D7

1 Turns on touch buzzer (key switch on oper-
ator's panel).

8. Turns off touch buzzer.

SLT 3: D2

1: Effective on the third Stored Stroke Limit.
0. Ineffective on the third Stored Stroke Limit.

The value of imit automatically changes by G38
or G39 command in part program,
SLT 2: D1

1 Effective on the second Stored Stroke Limit.
0 Ineffective on the second Stored Stroke Limit.

The value of hmit automatically changes by G36
or G37 command in part program.
INCHMM Dy

1: Selects inch input increment.
0: Selects metric input increment.

#6002 | D7 | Dg

ISCElIA D7
1. Punches out tape code with 1SO code.
0  Punches out tape code with EIA code.
TVCHK Dg

1. Executes TV check.
0. Does not execute TV check.

Internal OFF | ON | OFF| ON
toguie switch

Toggle switeh | gpp | gpp| on | ON
ori machine

Resultant

ON/OFF state | ©FF | ON | ON | ON

#6003 D5 | Dy Dy | Do
D5, Dg
ODVCE 1, Selects the output device of data
ODVCE §° I/0 interface.
Di. Do
IDVCE 1, Selects the input device of data
IDVCE 6° 1/0 interface
Setting (I:l/e?nce Input Qutput f:;:“x:zf oand
code No. device device rete setting

Tape FACIT
0] 0 0 reader | PUNCHER
RS232C #6026
0|1 1 RS232C| Asr33/43 | #6028
1] 0 2 | Rsa2z | Rsaz22 peozT




#6004 | Dy |Dg | Ds| Dy ID3 | D2 {D] | Do #6161 TGILF
, COV41(Ds), COV21(D4),

ggz:{?(lgz)-{) COV81{Dg), COV41(Ds5) (D4) 46162 TGZLF

Sets the override of cut depth for Stock Removal

1in Turning (G71) and Stock Removal in Facing #6163 TG3LF

(G72) cycles.

#6164 TGA4LF
Cut depth
COVI161{COVEIICOVAICOV2LICOVII| fvarride #6165 TGS5LF
0 0 0 0 0 0%
0 o 0 0 1 10% #6166 TG6LF
0 0 0 1 0 208
0 0 0 1 1 30% #6167 TGILF
0 0 1 0 0 40%
0 p 1 0 1 508 #6168 TGELF
] 0 1 1 0 60%
o 0 1 1 1 Py #6169 TGILF
0 1 0 0 Y 80%
0 i 0 0 1 90% TGILF to TGYLF:
o 1 0 1 0 100% Individual life expectancy for tools in groups
0 1 0 1 1 110% 1 to 9is set by part program.
0 1 1 0 0 120% Setting range: € -~ 999% (Tool hife control)
0 1 1 i} 1 130% Settlng. " =1
0 1 1 1 0 140%
0 1 1 1 1 150%
1 0 0 0 0 1603 #6170 TG10LF
1 0 0 0 1 170%
1 0 0 1 1 190%
1 0 1 0 0 2008 #6172 TG12F
Note: These settings are effective when param-
eter #6023D2 (COVP) is "0." #6173 TGI3LF

UMO8000 Dy #6174 TGl4LF

1: Inhibits editing and punchout operations of
the part program of program No. 8000 to #6175 TGI5LF
8999,

0: Permits editing and punchout operations. #6176 TG16LF

UMSBK D e

7

1: Makes Single Block Stop effective for the 1 TG17LF
programs in user macro when single block
input is on. #6178 TG18LF

0: Does not permit Single Block Stop for the
:osi:rgzlacro blocks commanding operation and #6179 TG19LF

SKIPIN Dy TG10LF to TG19LF:

1: Exccutes the next block when the skip Individual life expectancy for tools 1n groups
signal is not given before completion of 10 to 19 is set by part program.
movement of block including Skip Function .

(G31). Setting range: 0 - 9999 (Tool lilc control)

0 Atarm 037 s displaved. Setting. 'l" = 1 minute



APPENDIX 1 LIST OF SETTING NUMBERS (CONT'D)

I1GICNT to TGL9CNT:

No. of times used and operating times are in-
dic vted individuelly for tools in groups 1 to 19.

hote. Wrnting 1s not permitted in this setting.

#6202 G710FL

CTrarL

Sils retraction value after completion of each

. .tuing cycle in Stock Removal in Turmung (G713,

~.ting range 0 - 65536
~viting  Least input increment

GT720FL

072000
“is retoaction value after completion of each

c ttng cycle in Stock Removal 1n Facing (G72).

Setung range 0 - 65536
ietting Least input increment

. =20 GT40FL

-OFL
stz “etraction value (8) in Peck Drilling 1n
p s (GT4)

-« un_ range. 0 - 65536
Sciting  Least mnput increment

——— r
, Fulls I G750FL

Gon0r L.

~c'~ retraction value (&) 1n Grooving in X-axis
LI75).

soiling range 0 - 65536

>o'ting . Least input increment

#0181 TGICNT #0200 G7060OFL
#6182 TG2CNT GTuOFL.
1 } Sets cut depth (in X-axis) "a" i Automatic
Threadeutting (G76).
RO198 TG18CNT Setting range. 0 - 65536
Setting. Least input increment
#6199 TGI9CNT

#6207 TINON

When the tape without program no. 1s stored,
program no. is set for the tape.

#6500 XSLZP

#6501 ZSL2P

XSL2P, ZSL2P:

Sets the boundary area i1n positive direction of
Stored Stroke Limit second prohibit area on X-
axis and Z-axis, respectively,

Setting range: 0 to $99999999
Setting. Least output increment

#6502 XSL2M

#6503 ZSL2M

XSL2M, ZSL2M:

Sets the boundary area in minus direction of
Stored Stroke Limit second prohibit area on X-
ax1s and Z-axis, respectively.

Setting range: 0 to 199999999
Setting: Least output increment

#6504 XSL3P

#6505 ZSL3P

X5L3P, ZSL3P.

Sets the boundary area in positive direction of
Stored Stroke Limit third prohibit area on X-axis
and Z-ax1s, respectively.

Setting range- 0 to #99999999
Setting: Least output increment



#6506 XSL3M #6527 T5Z5LM
hd ht]
#6507 ZSL3M #6528 T6XSLP
XSL3M, ZSL3M:
Sets the boundary area in minus direction of #6529 TéZ5LP
Stroed Stroke Limit third prohibit area on X-axis
and Z-axis, respectively. #6530 T6XSLM
Setting range: 0 to 99939939
Setting: Least output increment #6531 T6ZSLM
#6532 TTXSLP
#6508 T1XSLP
#6533 T7ZSLP
#6509 T1ZSLP
#6534 T7XSLM
#6510 T1XSLM
#6535 T7ZSLM
#6511 T1ZSLM
#6536 TB8XSLP
#6512 T2XSLP
#6537 T8ZSLP
#6513 T2ZSLP
#6538 TBXSLM
#6514 T2XSLM
#6539 TBZSLM
#6515 TZZSLM
#6540 T9XSLF
#6516 T3XSLP
#6541 TYZSLP
#6517 T3ZSLP
#6542 T9XSLM
#6518 T3IXSLM
#6543 T9ZSLM
#6519 T3ZSLM
#6544 T10XSLP
#6520 T4XSLP
#6545 T10ZSLP
#6521 T4ZSLP
#6546 TIi0XSLM
#6522 T4XSLM
#6547 T10Z5LM
#6523 T4SLM
#6548 T1IXSLP
#6524 TSXSLP
#6549 T11ZSLP
#6525 TS5ZSLP
#6550 T11XSLM
#6520 TEXSLM
#6551 T11ZSLM




APPENDIX 1 LIST OF SETTING NUMBERS {CONT'D)

P. Positive direction
M: Minus direction
X. X-axis

Z. Z-axis

nth tool

Sets the distance of Stored Stroke Limit from

reference point

Setting range 0 to #99999999
Setting: Least output increment

#6568

XSKIP

Indicates X-axis coordinate value when the skip

signal 15 detected.

TOFNO] to TOFN50:

#6552 T12XSLp #6569 ZS5KIP
#6553 T12ZSLP Indicates Z-axis coordinate value when the skip
signal 1s detected,
#6554 T12XS5LM
#6555 T12ZSLM #8601 TGPNO1
#6556 T13XSLP #8602 TGPNO2
#6557 T13ZSLP § )
#8649 TGPN49
#6558 T13XSLM
#8650 TGPN50
#6559 T13ZSLM
TGPNO1 to TGPN50;
#6560 T14XSLP Part program determines the number of groups
including tools {number 01 to 50).
#6561 T14ZSLP Setting range: 0 to 20
{Tool hfe control)
#6562 T14XSLM
#6563 T14ZSLM #8651 TOFNO1
#6564 T15XSLP #8652 TOGNO02
#6565 T15Z5LP 5 :
#8669 TOFN49
#6566 T15XSLM
#8670 TOFN50
#6567 : l T15ZSLM

Part program sets tool number using offset value
of offset memory numbers 01 to 50 orderly,

Setting range: 0 to 50

{Tool hife control)

#8701 TOFOO0]
#8702 TOQFO002
#8749 TOFO4%9
#8750 TOFO59

TOFO01 to TOFOOD5:

Part program sets the order of using offset
values in offset memories "01" to " 50," sequen-

tially.

Setting range: 0to 5
(Tool hife control)
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APPENDIX 2 LIST OF PARAMETER NUMBERS

H

#6005 || D7 1 Dg | D5 Dz | Dy | Do

GCDSP D7

1: Uses special G code I as G coce,
0: Uses standard G code as G code.

RSTGOl D¢

1: Determines G code of 01 group as G0l when
resetting.

0: Determines G code of 01 group as GO0 when
resetting.

POSEXT Dg

1: Presets position external display by setting
coordinate system.

0: Does not preset position external display by
setting coordinate system.

PONGO1 D2

1 Sets the G code 1n the 01 group to GOl when
power is applied.

0: Sets the G code in the 01 group te GO0 when
power 1s applied.

PONGO5 Dj

1: Sets the G code i1n the 05 group to G99 when
power is appled.

0: Sets the G code in the 05 group to G98 when
power is applied.

PONGO3 Dy

1: Sets the G code in the 03 group to G91 when
power 1s appled.

0: Sets the G code 1n the 03 group to G90 when
power is appled.

Note: Where the control is provided with special
G code II option, determination of setting is
changed as follows.

1: Uses special G code I,
0: Uses standard G code.

#6006 [| D7 |Dg | Ds| D4 |D3 | D2| Dy | Do

SDASGN2, SDASGN1: D7, Dy

Setting of S4-digit (analog output) output.

At M03 At M04
SDASGNZ | SDASGN1 output output
0 0 Plus Plus
0 1 Minus _Minus
1 0 P]us Minus
i 1 Minus Plus_

101N Ds

1: Sets ten times the least input increment.
0: Sets the least input increment

SAGRCH D4

1: Checks to see if the spindle speed match
signal (SAGR) is off upon transition from
a rapid traverse block to a cutting feed block.

0: Provides no check on the spindle speed match
signal (SAGR).

XRAD D3

1: Radius designation.
0: Diameter designation.

RPDDRN D2

1: Enables Dry Run in response to the rapid
traverse command.

0: Disables Dry Run in response to the rapid
traverse commana.

ZZRNILK Dj

1: Causes an alarm ("002") upon Cycle Start
when Reference Point Return on Z-axis is
not made manually after power is applied.

0: Causes no alarm.

XZRNILK Do

1: Causes an alarm ("001") upon Cycle Start
when Reference Point Return on X-axis is
not made manually after power 1s apphed.

{: Causes no alarm.

NOTE: Set "1" when Stored Lead Screw Error
Compensation or Stored Stroke Limit is
provided, set ZZRNILK at 1, XZRNILK
at 1.

#6007 D7 | Dg Dy D3 | D2 Dy | Do

EDTSTLK D7

1: Does not cause an alarm upon Cycle Start
without reset operation after part program
edit operation.

0: Causes an alarm 005.

STUD Dg

1: Effective on Cycle S5tart when cycle start
signal "1" changes to "0."

0: Effcctive on Cycle Start when cycle start
signal "0" changes to "1."



APPENDIX 2 LIST OF PARAMETER NUMBERS (CONT'D)

—_— | .-
!#6007 LD;;Dbl_“LD‘I D3| Dp | Dy | Dy |
(Cont'd) - '

RWDOUT Dy

1" Provides Rewinding Activate Signal when NC
program 1s rewound by RESET & REWIND
signal.

0  Provides no Rewinding Activate Signal when
NC program 1s rewound by RESET & REWIND
signal.

OUTPUT D3

! Sets the least output increment at 0.000] inch.

0. Sets the least output increment at 0.00] mm.

SCRSOV D,

1- Makes the Spindle Override 100% during
tapping

0  Does not make the Spindle Override 100%
during tapping.

SLT310 D;

1 Establishes the prohibited area of the Stored
Stroke Limit 3 outside the boundary.

0 Establishes the prohibited area of the Stored
Stroke Limit 3 inside the boundary.

SLT2I0 Dy

I Establishes the prohibited area of the Stored
Stroke Limit 2 outside the boundary.

0. Establishes the prohibited area of the Stored
Stroke Limit 2 inside the boundary.

1 N

| #6008 ; lL Ds D | Dg
POMNMI7 Dy

i M%7 commana (calculation of mtersection) 1s

selected at power-on.
M%0 command (circular arc) 1s selected at
power-on,

CVSAVE D,

i: Does not clear user macro comman variable
#100 thru #149 by reset.

J:  Ciears user macro common variables #106
thru #140 by reset operation.

ZRNOFS Dy

1 Cancels the commanded block when the second
reference point by G301s commanded during
Tool Position Offset or Tool Nose Radius Com-
aensation.

0 Cincels the blocks following the commanded
block.

#009 | [ Dy Dﬁ_r_r—r Dy | Dp |

ZMOVILK D7

1:  After turning on power, if move command
except by G28 is executed without returning
Z-axis to reference pomnt manually or auto-
matically, alarm "001" will be caused.

0: Does not cause alarm in the same condition
shown above.

XMOVILD Dg

1: After turning on power, if move command
except by G28 1s executed without returning
X-ax1s to reference point manually or auto-
matically, alarm "001" will be caused.

0: Does not cause alarm.

BLZDR, BLXDR D3, Dg

Specify the start direction of backlash compen-
sation on Z-, and X-axis, respectively.

1 Minus direction
0. Positive direction

#6010 Ds | D, Dy | Dg

AZRNHS D5

1: Executes the first reference point return
(deceleration limit switch) and the subsequen
automatic reference point returns 1n the same
way when power 1s applied.

0. Executes high-speed reference point return
(position at reference point).
MZRNHS Dy

1  Executes the first reference point return and
the subsequent automatic reference point re-
turns in the same way when power is applied.

0: Executes high-speed reference point return.

ZRNDRZ, ZRNDRX D}, D¢

Specify the start direction of Backlash Compensa-
tion on Z-, and X-axis, respectively,

1: Minus direction
0: Plus direction

#6015 Dy | Do

ATSUPZ, ATSUPX D3, Do

Specify whether or not the Automatic Coordinate
System Setting 1s effective on the Z- and X-axis,
respectively.

l. Effective
0: Ineffective



NOTE: The Automatic Coordinate System is
established with the following parameters:

Inch system: #6631, #6630
Metric system: #6637, #6636

#6017 | | D7 |De | Ds| Dy | D3 { D2{ Dy | Do

EIA#B7-B0 D7 - DO

Specify whether or not a hole is to be made on
channels B-1, respectively, in a code correspond-
ing to symbol "#' {used with user macro) in the
El1A code.

1: Hole
0: No hole

Example: EIA#BT7-B0 = 01001001

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.

NOTE: The specification of EIA¥B7-B0 = 00000000
assumes that symbol "#" is not used 1n
the EIA code,

#6019 D7 |Dg | Dg| Dy

G92FHP D7

Specifies the position of temporary stop of thread-
cutting.

1: Stops at the position B where Threading-up
is completed.

0: Returns to start point A and stops after
Threading-up 1s completed.

TOOL PATH DURING TEMPORARY
THREAD CUTTING INTERRUPT

(C92 C76}

FEED HOLD

INTG D6

1: Sets the least input increment at 1 mm (or
1 inch).

0: Sets the least input increment using param-
eter #6006D5 (10IN).

SCRDRN DS

1+ Enables Dry Run at threadcutting.
0. Disables Dry Run at threadcutting.

SKPFED Dy

1: Employs the feedrate set in parameter #6232
{G31F) for the Skip Function command (G3l).

0: Employs the F code command as the feedrate
for the Skip Function command (G31).

#6020 || D7 Ds| D4 D2 | Dy | Do

OFSDSP D7

1: Displays programmed position in current
position display (POSITION ABSOLUTE).

0: Displays programmed position modified with
tool position offset in current position dis-
play (POSITION ABSOLUTE).

FovaB D5
1: Effective with feedrate override signal "0."
0: Effective with feedrate override signal "1."
S5TPAB D4

1: Analog output zero with spindle S command
zero input signal SSTP "0."

0: Analog output zero with spindle S command
zero input signal SSTP "1."

PSTSGN D2

Shown in the calculation formula of storing data
during MDI of measured work point mnto tool off-
set memories 00 to 50.

1: Data of tool
coordinate =

memory
Current value Written A
temperarily measurement
stored 1n the value y
register
0: Data of tool
coordinate =
memory

Written " Current value
measurement | - temporarily
value stored 1n the

register

OFSG96 D1

1: Specifies the surface speed calculated by the
X-axis coordinate value modified by tool posi~
tion of fset value in Constunt Surlace Speed
Contrlol,

0: Specifies the surface speed calculated by the
programmed X-axis coordinate value in Con-
stant Surface Speed Control.
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i) [or] || sa] Tl ]

POSGY6 Dy

1: Surface Speed Control functions on the block
including Rapid Traverse (GO0},

0- Surface Speed Control functions on the block
including Rapid Traverse (G00), 1f program-
med before the Cutting Feed block.

#6021 I D7 Dg | Ds| Dy | D3 Dz | D1 { Dp

UMOY800 Do

1 Inhibts editing and punchout operations of
the part program of program No. 9000 to
9999,

0 Permits editing and punchout operations

MERSIN D¢

1 Replaces the stored program with a new one
when part program is already stored.
0 Displays ALREADY ALARM.

PSONOF Dj
1 Sets on and off RS (RS§232C signal) by "§"

character,

0. Keeps RS signal on until reading-1n 1s
finished

CHKDR 10K

1 Recognizes DR
6 Does not recognize DR.

Q - 99250 D3

1 Punches 00 when tape 1s punched with O, -,
9. 9.9, 9 keyed 1in and[OUT]key depressed.

9 Does not punch 00 when tape is punched with
0. -.9,9 9, and 9 keyed tn and [QUT]key
depressed

PUNON D2

1 Does not clear program No. on power applica-
tion
(Program number 1s stored at power supply
shut off )}

b Clears program No. on power application.

PRGNO D)

1 Employs the value following address O or N
as the program number (specifiable 1n one
block),

§ Employs the value following address O as the
program number.

M02M99 Dy

1 Considers M02, M30 and M99 as the program
end when part program 1s stored into memory ,

0. Does not consider M02, M30 and M99 as the
program end when part program 1s stored
into memory.

#6022| | Dy | Dy D; | Dy

HOFSMV D7

1. Enables the movement of automatic mode han-
dle offset during cutting feed by interpolation

¢ Enables the movement of automatic mode han-
dle offset except during execution of rapid
traverse,

IsOPO D3

1: Does not ocutput parity bit {8th bit)when out-
putung IS0 codes from NC by operating QUT
key (in the EDIT mode).

0: Outputs parity bat.

ISOPI D3

1: lIgnores parity bit (8th bit) when outputting
ISO codes by operating IN key (in the EDIT
mode) and when reading-in ISO tape data in
the TAPE mode.

0: Performs parity check.

D1. Dy

Specifies whether automatic mode handle offset
movement 15 effective or ineffective,

HOFSZ, HOFSX

1. Effective automatic mode handle offset move-

ment,
0. Ineffective automatic mode handle offset move
ment,
#6023 D7 Dy, D2

PERIAB D7

1: Incremental setting of offset value for Stored
Leadscrew Error Compensation.

0: Absolute setting of offset value for Stored
Leadscrew Error Compensation.

PERST D,

l1: Regards"%" code as M30, if "%" is commanded
before M02 or M30 in TAPE or MEM mode oper
ation.

0: Ignores "% code if commanded before M02 or
M30 1n TAPE or MEM mode operation.



WOPMCT D¢

1: Ignores the second input when fool wear com-
pensation input WOP {(or WOM) is inputted
continuously two times.

0: Adds or subtracts the offset value when tool
wear compensation input WOP (or WOM) is
inputted continucusly two times.

CONP D32

1: Sets cut depth value override with cut depth
override input in Stroke Removal in Turning
(GT71) and stock removal in facing (G72).

0: Sets cut depth value override with setting
#6004,

#6024 RGZ[NZZ |CNZZ ORGX| NZX [CNZX

Sets the method of reference point return on Z-
and X-axis.

X-axis ORGX | NzX |CNzX

Return Z-axis
to reference ORGZ | N2z |CNZZ
point system

Grid system

{Reference pulse) 1 0 0

Near zero system

(Signal "1") 0 1 0

Near zero system

(Signal "0') 0 1 1
tnput for Current Loop and RS232C

#6026 Ds| Dg {Da | D2l Dy Pp

SIFICI Dg

Determines whether the input control code for
current loop and RS§232C interface is given or
not.

1: Does not send control code.
0: Sends control code.
SIF1SI Dy

Determines the input stop bit for current loop
and R5232C interface as two bits or one bit.

1: Determines stop bit as two bits.
0: Determines stop bit as one bit.

SIF1BID - SIFIBIA D3 - Dy

Sets input baud rate for current loop and RS232C
interface.

Baud rate |SIFIBID|SIF1BIC|SIFI1BIB|SIF1BI1A
50 0 0 0 0
100
110
150
200
300
600
1200
2400
4800
9600

—|l=l=]jojlOo|lOo|Co]lOo]jlOo|O
olo|lo|=|=]j~r]l~|lolo|o
—llo|lo|l =] —~tOo|S|=]|—]O
ol~|o|l—]|lol=|O|m=~|C]{~

Input for RS-422 Interface

#6027 bs| D, {D3 | D2| Dy | Do

SIF2C1 D5

Determines whether the input contro] code for
RS422 interface is sent or not.

1: Does not send control code.
0: Sends control code.
SIF2s1 Dy

Determines the input stop bit for RS422 interface
as two bits or one bit.

1: Determines stop bit as two bits,
0: Determines stop bit as one bat.

SIFZBID-SIF2BIA D3 - Dy
Sets input baud rate for R$422 interface,

Baud rate | SIFZBID{SIF2BIC | SIFZBIB | SIF2B1A

50 0 0 0 0
100 0 ] 0 1
110 0 0 1 0
150 0 0 1 1
200 0 1 0 0
300 0 1 ] 1
600 0 1 1 0
1200 0 1 1 1
2400 1 0 0 0
4800 1 0 0 1
9600 1 0 1 0
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Output for Current Loop and RS$232C

SIFIBOD-SIFIBOA D3 - Dy
Sets output baud rate for RS§422 interface.

M_‘ Ps| D4 P3| P2 Dy Lo Baud rate | SIFZBODISIF2B0OC SIFZBOB|SIF2BOA
SIFICO Dg 50 0 0 0 0
Determines whether output control code for cur- 100 0 0 0 1
rent loop and RS232C interface 1s sent or not. 110 0 0 1 0
I Does not send control code. 150 0 0 1 1
0. Sends control code, 200 0 1 o 0
5Ir1SO Dg 300 0 1 0 1
Determines output stop bit for current loop and 600 0 1 1 0
R3232C interface as two bits or one bt 1200 0 1 1 1
! Determines stop bit as two bits. 2400 1 o 0 0
0 Determines stop bit as one bit. 4800 ) P o 1
SIF1BOD-SIF1BROA D3 - Dy 9600 i 0 1 0
Svts output baud rate for current loop and
RSI32C interface.

#6050 XBLP

Baud rate | SIF1BOD|SIF1BOG|SIF1BOR SIF1BOA

50 0 0 0 0 #6051 ZBLP
100 0 0 1
110 0 0 1 0 XBLP, ZBLP:
150 0 0 1 1 i:ltss.backlash compensation value for X- and Z-
200 0 ! 0 0 Setting range: 0 - 255
300 0 1 0 1 Setting Least output increment
600 0 1 1 0
1200 0 1 1 1 #6056 XPSET
T 1 0 0 0
1808 1 0 0 1 #6057 ZPSET
___ 3000 ! 0 1 0 XPSET, ZPSET

Cuiput for RS422 Interface

Laoazﬂ L ’

~172C0  ps

I

D5!D4'D3 Dy

Jutermunes whether output control code for
S 22 anterface 1s sent or not.

Dous not send control code.
L Sends contro) code.
“IF250 Dy

Determines output stop bit for RS422 interface
as two bits or one bit,

' Determines stop bit as two bits.
0 Determines stop bit as one bat.

Sets position error range for X- and Z-axis.

Setting range: 0 - 255

Setting Least output increment
#6068 XPERML
#6069 ZPERML

XPERML, ZPERML:

Sets leadscrew error compensation multiplication
factor for X- and Z-axis.

Outputs the result of the preset compensation
value multiphed by the multiplication factor as
the error compensation value.

Setting range 0 - 3
(Setting 0 will not execute compensation.)



#6074

XSVER

#6092

CUTACC

~u

#6075

ZSVER

XSVER, ZSVER:

Sets servo error limit for X- and Z-axis.
Position deviation exceeding the preset value
causes an alarm "344."

Setting range:

0 - 2585

Standard setting: 16

Setting: 1/16 x (D/A saturation value)
#6080 CUPRD
Rapid threading pull-out width during thread-
cutting
Setting range: 0 - 255
Setting: 0.1 lead
#6081 SIDRG

Spindle indexing completion cutput allowable range

Setting range:
Setting:

0 - 255

1 =1 pulse (= 360/4096 deg)

#6083

SIDGAN 1

Sets spindle indexing command voltage gain No.l.

Setting range:
Setting:

0 - 255

1 =0.31 mv/pulse

#6084

SIDGAN2

Sets spindleindexing command voltage gain No. 2.

Setting range:
Setting:

0~ 255

1 = 0.31 mV/pulse

#6085

SIDSER

Sets the percentage of the spindle speed for
starting spindle indexing.

Setting ranpge:
Setting:
1

* 700

G-10
1 = (Spindle indexing speed command)

CUTACC:

Time constant at Exponential Acceleration/
Deceleration during feed.

0 - 255
Setting: "n" = i-- 1 t:

Setting range:
constant (ms), set by

4 ms.

#6093 CUTEBAS

CUTBAS:

Sets bias speed at Exponential Acceleration/
Deceleration during feed.

Setting range: 0 - 255

Setting: 120 mm/min (metric output)
120 in/min {inch output)
#6094 SCRACC
SCRACC

Time constant at Expenential Acceleration/
Deceleration during threadcutting.

Setting range: 0 - 255
Setting: "n" = t4—- 1 t: constant (ms), set by
4 ms.
#6095 SCRBAS
SCRBAS:

Sets bias speed at Exponential Acceleration/
Deceleration during threadcutting.

Setting range: 0 - 255
Setting: ZKpps

#6096 WOIMUL
WOIMUL:

Sets the multiplication factor of changed compen-
sation value from external input during external
tool compensation function (M94, M95). The final
changed value is the result of the changed com-
pensation value by external input multiplied by
this multiplication factor.

Setting range: 1- 10
Setting: 0.1
#6108 UMEIA[
[L #610‘)_‘1 !_ UMEIA) I
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#6110 UMEIA*® #6120 UMG1
il | [ UMETA- #6121 UMG2
#6112 UMEIA( #6122 UMG3
#6113 UMEIA) #6123 UMG4
UMEIAs:
® #6124 UMG5
Specify the punching pattern in EIA for special
characters employed 1n user macro; [ , ], *, =,
{, ), used 1n turn, beginning with #6108. #6125 UMG6
Setting range* 0 - 255
Setting Sets the punching pattern using the #6126 UMG7
decimal value converted from the binary value
which defines the pattern. 46127 UMGS
Note: When "0" 1s set for each character,
punching patternwill be as listed below. #6128 UMGHY
#6129 UMG10
special g i lg |5 [a|e|3 {21
Character |
‘ ] o
: Sets G codes for calling user macro of program
] ®) Ol No. 09010 to 09019.
- i T 1 O10 Setting range: 0 - 255
_ i! ‘lo SALoA L. Q10 #6130 UMM1
( | OO e Q
| ! &
_ L 1O @ O #6131 UMM2
#6132 UMM3
IL #6114 NBUFMI
#6133 UMM4
#0115 NBUFMZ
UMM1, UMM2, UMM3, UMM4:
#6110 NBUFM3 Sets M codes for calling user macro of program
No. 09001 to O9004.
#6117 NBUFM4 Setting range: 0 - 255
#6118 NBUFM5
#o13¢ | UMT
#6119 NBUFMb UMT

NBUFML, 2, 3, 4, 5, 6

Sets up to 6 M codes for stopping advance read-
ing function {(buffering).

Setting range. 0 - 255

1: Regards T-code command as macro call com-
mand calling the macro of program No. 09000.
0: Regards T-code command as basic T-code.

Note: This selection 1s effective only for the
user macro option.




#6220

MSTF
1

MSTF:

Sets the interval from the time M, S, and T codes
are transmitted until the time MF, SF, and TF
are transmitted,

Setting range: 0 - 65536 msec

#6222 HPMAX

HPMAX:

Specifies the maximum handle feedrate, which is
common to the all axes,

Setting: "1" = 125 pulses/sec
#6224 SAGRT
SAGRT:

Specifies the delay time for checking the spindle
speed reaching signal {SAGR).

Setting range. 0 - 65536 msec

#6228 G9EMAX

GI8MAX :

Specifies the maximum feedrate at G98 command
(feed per minute) common to all axes.

Setting range:

#6230 NEGNR

NEGNR:

When a circular path is drawn in Too! Radius Com-~
pensation outside a corner approaching 180°, the
movement follows describing a very small circular
arc. This parameter is used to set the critical

arc value, if this arc movement is considered to
affect the workpiece surface machining.

Setting range: 0 - 65536
Setting: Least input increment

The corner arc setting is ignored when:
AX & NEGNR
AY & NEGNR
Standard setting = 5

az

ax

ROVFO

#6231

ROVFO :

Specifies the FO speed for Rapid Traverse
Override.

Setting range:

Setting: "1" = 1000 pulses/min
#6229 G35F
G35F:

Specified the feedrate at Tool Set Error Com-
pensation (G35).

Setting range:
Setting: "1" = 1000 pulses/min

When the parameter is set at "{," feedrate follows
F command.

Setting: "1" = 125 pulses/sec
#6232 G31F
G3IF: '

Specifies the feedrate in the skip function (G31).
Setting range:
Setting: "1" = 1000 pulses/mn

This setting is effective when parameter #6019D4
(SKPFED) = 1.

#6233 JOGO
#6264 JOG3l
JOGO0~JOG31:

Specify the feedrates for the respective positions
on the jog feedrate select switch,

A-14
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Setting range” #6270 GRSREV
Setting: "1" = 0.5 mm/min (metric output)
"1t = 0.05 in/min (inch output) GRSREV :
Cont Sets the speed command output to spindie motor
ontinuous ; Se o
:w’wh gii?-:-?:{i Parameter Manual Feedrate when gear shift input {(GRS) is given.
sition 3
° $ Number|Setting| mm/min Setting value Gear shift spindle motor speed
o g ) Spindile motor max speed
0 | #6233 0 0 (Command = 10 V)
1 10 #6234 1 1 .
2 20 3,235 2 3 x 2047 --- 12-bit output
3 30 #6236 4 4
] 40 #6237 3 3 Gear shift spindle motor speed
5 50 #6238 3 B Spindle motor max speed
6 60 #6239 10 10 (Command = 10 V)
7 70 #6240 12 12 x 32512 --- Analog output
8 BO #6241 15 15
G 90 #6242 20 20 Setting range: 0 - 6000
10 100 #6243 25 25
11 110 #6244 30 30
12 120 | #6245 40 40 #6271 GRIREV
13 | 130 | #6246 50 50
14 140 #6247 60 60 #6272 GRZ2REV
15 | 150 #6248 80 80
16 160 T 6249 100 100
177 TR0 TR6250 ] 120 120 #o273 GR3REV
15 [ 180 T #6251 150 150
19 1 190 #6252 200 200 #6274 GR4REV
20 200 #6253 250 250
21 0 #6254 300 300 GRI1REV-GR4REV:
22 0 #6255 400 400 Specify the maxamum speed of the spindle, respec
53 I 0 #2553 Zgg Zgg tively, for gears 1, 2, 3 and 4 each selected by
2‘.4 5 8 :62;8 306 200 an input signal. Set the spindle speed applica-
EI— is 10 V.
75T 0 46259 1 1000 1000 ble when the speed command voltage is
27 0 #6260 [ 1200 1200 Setting range. 0 - 6000 (rpm)
25 0 #6261 | 1500 1500
25 i 0 #6262 | 2000 2000
0 0 #6263 | 2500 2500 #6275 GSCREV
31 0 #6264 3000 3000
GSCREV:
Specifies the spindle motor speed in effect when
#6266 MACGRI1 a spindle operation (GSC) input is entered.
Setting range: 0 - 6000 (rpm)
#6267 MACGR2Z
20264 MACGR3 #6276 MICGR1
#6269 MACGRA4 #6277 MICGRZ
MACGRI1-MACGR 4~ #6278 MICGR3
Sets spindle speed upper imit for gear 1, 2, 3,
and 4 ordcr]y. #6279 MICGR 4

Setting ranpe 0 - 6000 {rpm)
Specify the minimum speed of the spindle, re-
spectively for gears 1, 2, 3 and 4 each selected
by an input signal.

When the setting 1s at 0, the speed 1s not clamped.

Setting range. 0 - 6000 {rpm)
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XREFV], ZREFVI1:

Specify the approach speed ] for Reference Point
Return, respectively, on the X- and Z-axes.

Setting range:

0- 200

rd
AL ! ' | Setting: "1" = 125 pulses/sec
(rpm}
or (e | e | e
L
L—ps268 L—ngzer| —ub268 —me269 #6316 XREFVZ
IMACGR1}  {(MACCR?) (MACGRY)  (MACCR )
- 26279
%6278 {MICGR4) #6317 ZREFVZ
86277 {MICGR 3!
%6276 (MICGR 2)
(MICCR |} XREFVZ, ZREFVZ:
Specify the approach speed 2 for Reference Point
#6280 RPDX Return, respectively, on the X- and Z-axes.
Setting range: 0 - 200
#6281 RPDZ Setting: "1" = 125 pulses/sec
RPDX, RPDZ: DECELERATION POINT

Specify the rapid traverse rate for X- and 2-

axis, respectively.

RATIO TRAVERSE RATE
APPROACH SPEED 1

(se280 e628n FEROLV: Srh
Setting range: 0 - 3200 APPROACH SPEED 2
Setting: "1" = 125 pulses/sec ) (26316 26317
! TRAVERSE DISTANCE
! ) (2 6304 £630%
: 1 SPEED SEQUENCE
T boG ] Y
#6286 ACCX1 w: DECEL LS SICN
L)
#6287 ACCZ1 ‘“:’"ULU-&'}]— ZERC POINT SICN

ACCX1, ACCLZ1:

Set the time constant for Linear Accel/Decel for

AREA A AREA B

|
I
1
c

+ Reference point return direction.

X- and Z-axis, respectively. #6010 (ZRNDRX, ZRNDRZ)

Setting range:

Setting: "1" = 125/8 x 10° P/sec?
{P: least output increment) #6322 XPERED
#6323 ZPERED
#6304 XREFP
XPERED, ZPERED:
#6305 ZREFP Specify the number of the end point for Leadscrew

Error Compnesation, respectively, on the X- and

XREFP, ZREFP: Z-axes.

sSets the traverse distance for Relerence Point
Return, respectively, on the X- and Z-axis.

0 - 65535
"1" = 1 pulse

Setting range: 0 - 255

Sctting range:
Setting:
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#6328 XPERST

#6345 SIDCRS

#6329 ZPERST

XPERED, ZPLRED

Specify the number of the start pomnt for Lead-
screw Error Compensation, respectively, on X-
and Z-axes.

Setting range: 0 - 255

¥6334 XPEROR

#6335 ZPEROR

XPEROR, ZPEROR.

Specily the refercnce point for Leadscrew Error
compensation, respectively, on the X- and Z-

AXCS,

Sctuing range 0 - 255

#6342 SIFREF

SIDREF

Sets the reference point for spindle indexing.
Setting range 0 - 4095

Setting: "1" = 1 pulse (= 360/4096 deg.)

46333 | SIDRV1

SIDRV

bets the spindle speed for spindle indexing.
Setting range. § - 32512

Setung. 1 =0.31 mVv

56344 SIDCRP
5IDCRP
Sets the spindle indexang creep speed.
Seting range 0 - 31512
Setung' "1" = 0.31 mV

SIDCRS

Sets the spindle indesing creep start position.
Setting range* 0 - 4095

Setting: 1 = 1 pulse (= 360/4096 deg)

#6346 L

SIDGEP

Sets the spindle indexing command voltage gain
No. 2 start position.

SIDGEP

Setting range: 0 - 4095
Setting: "1" = 1 pulse (= 360/4096 deg)

#6600 XSL1P

#6601 ZSL1p

XSL1P, ZSLIP:

Specify the plus direction boundary value for
Stored Stroke Lamit 1, respectively, on the X-,
and Z-axes.

Setting range. 0 - 99999999
Setting: "1" = ] pulse

#6606 XSLIM

#6607 Z5L1IM

XSL1IM, ZSL1IM

Specify the minus direction boundary value for
Stored Stroke Limit 1, respectively, on the X-,
Z-axes.

Setting range- 0 - 99999999

Setting: "1" = 1 pulse
#6612 XZP2L
#6613 ZZP2L

XZP2L, ZZP2L:

Specify the distance between the first and the
second reference point, respectively, on the X-,
Z-axes.

Setting range: -99999999 - 99999999
Setting: "1" = 1 pulse




#6624 XBPTS

#6625 ZBPTS

XBPTS, ZBPTS:

Sets the absolute coordinate values of X- and 2-
axis where the reference tool turns on touch
switch during tool set error compensation of X-
and Z-axis.

#6630 XSETI

#6631 ZSETI

XSETI, ZSETI:

Specify the value for Automatic Coordinate
System Setting at the time of inch input, respec-
tively, on the X-, and Z-axes. A desired value
should be set in inches for the distance between
the first reference point and the reference point
of the coordinate system to be established.

Setting range: =-99999999 - 99999999

Setting. "1" = 0.0001 in,
#6636 XSETM
#6637 ZSETM

XSETM, ZSETM:

Specify the lvalue for Automatic Coordinate
System Setting at the time of metric input, re-
spectively, on the X-, and Z-axes. A desired

value should be set in milimeters for the dis-
tance between the first reference point and the
reference point of the coordinate system to be
established.

Setting range: <99999999% - 99999999

Setting: "1" = 0.00! mm
#6642 XPEINT
#6643 ZPEINT

XPEINT, ZPEINT:

Specify the compensation inverval in Leadscrew
Error Compensation, respectively, on the X- and
Z-axes,

Setting range: -99999%99 - 9999999%

Setting: "1" = 1 pulse
#8000 PEMNO
$ 5
#8255 PEMN255

PEMNO-PEMN 255:

Specify the respective values of Leadscrew
Error Compensation.

Setting range: 0 - 15 (Incremental designation)}

0 - *128 {Absolute designation)
Setting: "1" = Output increment

Incremental /absolute designation 1s selected by
parameter #6023D7 (PERIAB).

Axis for compensation is specified by parameters
#6322, 6323, 6328, and 6329.

APPENDIX 3 STORED LEADSCREW ERROR COMPENSATION

This function automatically compensate for lead-
screw error on each axis according to the com-
pensation data set by parameter and is effective
after completion of reference point return. The
compensation data are made on the distances be-
tween the reference point on each axis and
specified points.

X, Z axes
256 Max.

Reference point

Compensation axes:
No. of correction points;
Compensation base point:
Compensation interval: 6000 Pulses or more

Absolute/incremental
(Sct by Parametor #6023Dy
PERIAB )

Data setting system:

Compensation value.

Mimimum compensation unit® 1 pulse (least out-

put increment)

Compensation multiplication factor: 3X max.

One-time-compensation value:
(Compensation multiplication)

15 pulses max.

Notes:

1. Regardless of absolute/incremental setting,
the difference between neighboring compen-
sation values should be (15 pulses x compen-
sation multiplication) and below.

2. Maximum set value in case of absolute setting
is ¥127 pulses. Compensation multiplication
is taken on this value.

3. No. of correction peints on each axis can be
arbitrary as far as the total compensation
points are within 256.
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APPENDIX § LIST OF STANDARD INPUT /OUTPUT SICNALS

Notes:
1.

Table 4-1 shows the List of diagnostic numbers
«1 d signal names of standard input/output signals

Monitor signals are used to check the inter-
<l d monitor signals.

nal condition of the control.
The functions of signals #1000 - #1096, #1100

Diagnostic
number

Display - #1157

#1000-#1096

Input signals from machine

#1100~#1157

Refer to machine tool builder's manual.
Output signals to machine

#1200-#1223

Output signals to machine inter- D7 D¢ D5 D4 D3 D2 D) Do

face {PC)

0 0o 0 0 1 1 1 1
41300- 41331 Input signals from machine -]: k
interface (PC) Contact opened Contact closed

#1280-41295

Monitor signals

Fig. 4.1 Status Display of Input/Output Signals



Table 4-1 List of Standard Input/Output Signals

Input Signals
Dy Dg D D, Dy L) Dy Po
#300{ eo7 | we | o [ T ] | ws] 3 R
ORY MDI  TAPE D AL MANUAL
STEP  JOG  RAPID
#1301 w1 [ Rovz | rovi [ wvie [¥ve [ wa [ w2 [ w1 |

RAPID SPEED OVERRIDE FEEDRATE OVERRIDE/MANUAL JOG SPEED

302wz | mx | -2 | 4z | -x | & | ws | w2 |

| W rd - v - [ P —
MANUAL PG MANUAL TRAVERSE AXIS DIRECTION  MANUAL PG
AXIS SELECT  SELECT MULTIPLY SELECT

#1303 1nkepT | AFL | aBs | oew | mor [ o] mx ] sEx |
INHIBIT M,5.T MANUAL DRY  BLOCK  DISPLAY MACHINE SINGLE
EDIT ~ LOCK  ABS.  RUN  DELETE LOCK = LOCK  BLOCK

#3060 | zrn | épz [ swz | [ sew | ps1 | #sp | T |
RETURN THREAD ERROR SET UP POSITION FEED  CYCLE
TO CUT UP  DETECT POINT  SET HOLD  START
REFER- RETURN
ENCE

#1305 | ERRI | ERRO | STLK | BWD | EOP | ERS | FIN | MRD |
‘——-—~———" INTER- REWIND END OF  EXTERNAL MST  MACHINE
ExTERNAL ERmor  FUPT PROGRAM RESET  FIN  READY
PUT

#1306 | SAGR | [ aocz | #pex | w1z | weiz [ eoix | seix |
SPINDLE —_— =~ v >
ACRED. DECREASE_INPUT FOR OVERTRAVEL INPUT
fERE REFERENCE POINT

#1307 LGRS | osc | sstp [ siw | oRe | er3 ] “er2 | oRrl |
| S

f:_“m AND S{,H’BLF ?:L_\HM.-\ND gfm}mv -
OMMAND SPEE )
s%}N_T CONSTANT "O" INVERT SPINDLE GEAR RANGE SELECT
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Table 4-1 List of Standard Input/Output Signals (Cont'd)

input Signals
D, D, Dy D, D, D, D, D,
71308 | EoUT | EVER | EIN | DRsz | DRsx | sSaT | s | Exrc |
E C —— - - TIME
gwognm g REFE ggpog'rm DISPLAY RESET  LuT0 EANUAL cooNT

ouT

#1309 | Ep19 [ Bors | BoT7 | BDTe | BOTS | BDT4 | EPT3 | EDT2 |

¥
ADDITIONAL BLOCK DELETE

#1320 | wnae | wns | wne | ww2 | wNL | sec | seB | sA |
. - A V. o
EXTERNAL WORK NUMBER SEARCH SPINDLE OVERRIDE
#1311 { woM | wop | | cern | mors | wmix [ PRST [ ovc |
BOINT C S0DE  fRROR RESTARY CANCEL
ADIUST INPUT RETURN HANDLE IMAGE
#1312 | ! ] [ covie | covs—] Gova | covz | cov |

v
G71/G72 CUTTING OVERRIDE

#1313 | [ I ] [pivr | zaE | xa& ] skie |
PROGRAM v  SKIP
INTER-  TOOL SETTING INPUT
RUPT ERROR COMPENSA-
TION
#1316 | si8 [ swo7 | sie | sips [sipa | sip3 | sioz | sipl |

s

SPINDLE INDﬁk POSITION SET

#1317 | Te8 | T4 | T2 | TP1 | sipi2 | sipll | siolo | stog |

Y
TOOL NO. SET FOR STORED
STROKE LIMIT



!

Table 4-1 List of Standard Input/Output Signals (Cont'd)

Input Signals

Dy D Dg D, D, p, D Dy
#1318 | TLM™M | | Tiskp| TuRST | sioxr [sipxinc | TS | six |
TDMER TOOL  TOOL  SPINDLE SPINDLE 1TOOL NO SPINDLE
COUNT SKIP  RESET INDEX ~INDEX  CHANGE ~INDEXING
v < RESTART gg)g TION {nrin's'
SIGNAL FOR TOOL LIFE CONTROL NIAL
1GKA-
TION
#1319 | | EIEOEEOEED R
A, v -

CHANGE TOOL NO. (TOOL LIFE CONTROL)

#1320 [ oD | pERR | I [ ] | I J

DATA DATA
SET END ERROR
| —

REGR B PREE™

na2i [ orze | or2s | or22 [ orz1 [oms | orme | ori2 | orl1 |

\

-
DATA INPUT FOR EXTERNAL OFFSET

o

#1322 | I77 7] o1x | orsw [ orss | oFs | oF32 [ or31 |

x10 FOR SIGN OF
DATA DATA

#1323 [x1a¢sorz) [ arrsores | arecsors) [r1scsore) [azeqsons) [ aascsore) [ xr2csomns | muacspioy|

[

i
EXTERNAL INPUT OF S=-COMMAND (S4 DIGIT) NO. 1

#1324 [ (sD115) | (sp114) (sp113)| (sp112)](sp111) [(sD110) [ (SDI19) {(5DI18) |

" EXTERNAL INPUT FOR S-COMMAND (S4 DIGIT) NO. 2

325 [ vt [ vie | uis [ i vi3 [ w1z [unn Jue |

Y

INPU'T FOR “USER'S MARCRO" NO. 1
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Table 4-1 List of Standard Input/Output Signais (Cont'd)

Input Signals

D

D, Dg bg D, Dy D, Dy 0
1326 | wnis | vna | una | oz Jum | owo | s | us |
S v —
INPUT FOR "USER'S MACRO' NO. 2
#1327[ 7 | ms] Ep5 | Eps4 fsns | ez | m1 | Eo0 |
— v
EXTERNAL DATA INPUT NO. 1
#1328 | ED1S | Ep14 | Ep13 { Ep12 | EDLI | 10| ED9 | eps |
EXTERNAL DATA INPUT NO. 2 J
| EDSA ]

#1329 | EpcL | Eps2 | Eps1 EDSO | EDSD | EDSC | Epss

-

CONTROL SIGNAL FOR EXTERNAL DATA INPUT

1330 | ] ! | l | |

11331 | | l I |1 l




Table 4-1 List of Standard Input/Output Signals (Cont'd)
Output Signals

D D Dy D, Dy D, D, Dy

7 6
p1200] M28 | w24 | M2z | M1 | M8 | wmue | w2 | Mu |

e

M FUNCTION BCD OUTPUT

#1200 m30R | Mozn | woir | moor | 38 | M3¢ | w32 | w1 |
M0 MOl MO0 <

M30
CBEPDT CBEPDT  BOEPDE GBERD

p202] T¢ | sr | s |smwva | 1ER | Eses | msT | Ax |
T-FUNC- S-FUNC- M_FURC-  S-4 TNPUT EMERGENCY RESET ALARN
TION ~ TION ~ TION ~ DIGIT  ERROR STGP =" QUTEUT
SAMPL- SAMPL- SAMPL- OUT IN- OUTPUT OUTPUT  PUT
ING ING ING VERT

OUTPUT OUTPUT OUTPUT  STATUS

#1203 EDYS AUTO MAN THC RWDS Oop DER
P N-
OPERAT- MODE MODE CUTTING STATUS 1ING ING END
ING STATUS STATUS STATUS
STATUS

p1206[ s28 | s26 | s22 | sa | si8 | s | si2 | su |

—
§ FUNCTION BCD OUTPUT

uzos] T28 ] -rz:.| T22 T21 ] T18 ] T14 J T12 | T11 l
N\ -

—
T FUNCTION BCD OUTPUT

f1206[ 2zpz | 2zex | zpz [ zex | 1 IR
7 AXIS X AXIS  Z AXIS X AXIS FEED  CYCLE
N - - — HOLD  START
NO. 2 REFERENCE REFERENCE LAMP  LaAMP
POSITION POSITION

noor | | [ | [ |
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Table 4-1 List of Standard Input /Qutput Signals {Cont'd)

Output Signals

D7 D6 DS D" D3 DZ D]. DO
21216 [nou(snnr)] R07(SDDE) l RO6(SDDS) | RO5(SDD4) ] 204 (SDD3) ] R03($DD2) 'musnm—[ aox(snno)|
N rl

L

EXTERNAL OUTPUT FOR S-COMMAND (S4 DIGIT) NO. 1

#1217 [(s0015) | (soo14)] csom13) [ ¢som12) [(58TS) | B38Tor ] 0oy | (Eoey |

—

Y
EXTERNAL OUTPUT FOR S-COMMAND (S4 DIGIT) NO. 2

11218 REND | zstB | xsTB | | | | ] J
%{?%AL 2 AXIS X AXIS

EXTERNAL OFF-
READ END SAT INPUT ETROBE

#1219 | I I | Tici | sioxo | TPsA [ sipxa |

TOOL gPINDLE i II?II gP@LE
GE  INDEX T RD
Efo £ipe END

UT- AREA
(TooL ING  gHANGE
CONTROL)
#1220 o7 | wos | wos | wo4 | wos | woz | wor | woo |

o
OUTPUT FOR 'USER'S MACRO" NO. 1

71221 v01s | woi4 | voi3 | woiz | woul | woio | wos | wos |
.

Y
OUTPUT FOR "USER'S MACRG'" NO. 2

n222{ | l 1 l I | | |

01223 ] i ] [ ] | l [ l




Table 4-1 List of Standard Input /Output Signals (Cont'd)

Output Signals

nzeo] o | o [ o R P ] sn3 | sw2 [ osn |
TAPE READER'S  SYSTEN NOMSER SWITCH
MANUAL SWITCH
#1281 ] puLsT | #orrrs | | owes | #aw | svax | #zsp | *omr
be POWER POVER OVER-  SERVO DMERGENCY OVER-
POVER  OFF PB. ON PB. LOAD  ALARM STOP HEAT

ri262] wp? | mpe | 1mps | e [ 2wpd [ 1mPZ | 1mp1 | 100 |

I

NO. 1 MANUAL PULSE GENERATOR MONITOR

#1283 ] | | | L

v1284 swx | swox | | J | l l |

— ——
SERVO POWER ON
(= "NRD")

2288 o | o J o J o T o [ o6 [ o7 0 |

| N 7
CONSTANT "1"
1280 | o | o | o ] o] o T 0T o |
) CONSTANT "0"

o) U N I S N N

SERVO UNIT READY
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Table 4-1 List of Standard Input/Output Signals {Cont'd)

Output Signals

D, Dg Dy D, Dy D, D, D,
91288 | ALMX | pcALMX | SERx | *tconx] ALx | owx | Fux | smox |
SERVO PG SERVO ; 7
OF X OFX X AXIS MONITOR FOR SERVO UNIT OF X AXIS
AXIS  AXIS
{TOTAL)

#1269 [ aue [roanaz| serz | wtcovz] Az | oz [ vz | sz |
SERVO PG SERVO " 7

ALARM ERROR OF  MONITOR FOR SERVO UNIT OF Z AXIS
OF 2 OF Z  Z AXIS
AXIS  AXIS

{TOTAL)

naso | I | | | 1 ] ]

p1291 | I I 1 I I |

n292 | | | | | | I | I

11293 | I ! | | I I I |

#1294 [ aLrzs | alwza | A2 | ALN2) | ALMIS | ALMIA | ALMI2 | ALMLI |

7

-
ALARM CODE MONITOR

ngsf | ] ] 1 AlHBBl ALM34 ] ALM3Z | ALM31)




APPENDIX § LIST OF ALARM CODES

Code Causes

Code Causes

000

012 OVERFLOW (128CH)

BUFFER CAPACITY OVERFLOW IN
A BLOCK (128 CHARACTERS).

001 ZR UNREADY (X)

REFERENCE POINT RETURN NOT
COMPLETED X.

013 PROG ERROR (NO ADDRESS)

ADDRESS PLUS NO DATA AND
NEXT ADDRESS COMMAND. OR
NO ADDRESS PLUS DATA.

002 ZR UNREADY (2)
REFERENCE POINT RETURN NOT

014 PROG ERROR (*-," ".")
SIGN "-," AND "," NOT CORRECTLY

COMPLETED Z. USED
003 015 PROG ERROR (UNUSABLE CH)
UNUSABLE CHARACTER PROGRAM-
MED IN INSIGNIFICANT DATA AREA
004 016
005 RESET UNREADY (AFTER EDITING) 017 PROG ERROR (8 DIGITS)

CYCLE START WITHOUT DEPRESSING
RESET BUTTON AFTER EDITING.

INPUT DATA OVERFLOW (MORE
THAN 8 CHARACTERS),

006 018
007 019
008 020 PROG ERROR (G)
UNUSABLE G CODE OR G CODE NOT
INCLUDED IN OPTIONS PROGRAMMED.
009 021 PROG ERROR (G)

G CODES IN 1, AND * GROUPS PROGRAM-
MED SIMULTANEOUSLY IN A BLOCK.

010 TH ERROR p22
TAPE HORIZONTAL PARITY
ERROR.

011 TV ERROR 023

TAPE VERTICAL PARITY ERROR
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Code Causes

Code Causes

024 PROG ERROR (G, G4l - 44)

UNUSABLE G CODE COMMANDED
DURING NOSE RADIUS COMPENSATION

036 PROG ERROR (P-G10)

TOO LARGE P (NUMBER DESIGNATION)}
WHEN OFFSET IS PROGRAM-INPUT

025
RISE ERROR IN NOSE RADIUS COMPEN-
SATION (COMMAND WHICH CANNOT BE
ACCOMODATED CORRECTLY IN THE
COMPENSATION}

037 PROG ERROR (G10)

TOO LARGE R WHEN WORK COORDI-
NATE SYSTEM IS PROGRAM-INPUT.

026 PROG ERROR (G4l - 44) 038
RISE ERROR IN NOSE RADIUS
COMPENSATION
027 PROG ERROR (G4l - 44) 039
ERROR DURING NOSE RADIUS COM-
PENSATION (ERROR IN CIRCULAR
INTERPOLATION MODE),
028 040 PROG ERROR (M98, Gb65/66)
P NOT PROGRAMMED IN
G65/66 BLOCK.
P OR Q NOT PROGRAMMED IN M98
BLOCK.
029 041 NO PROG

PROGRAM NO. {SEQUENCE NO.) NOT
FOUND WHEN PROGRAM 1S CALLED BY
M98, M99, G65, Gb6b, G, M, AND T.

030 PROG ERROR (F/E)
NG F OR E COMMAND IN FEED

042 PROG ERROR (M98, G65/66 NEST)

SUBPROGRAM {(M98) OR MACRO CALL
(G65/G66) FIVE-NESTED.

COMMAND
031 PROG ERROR (R = 0) 043
CIRCLE WITH RADIUS C COMMANDED
IN CIRCULAR ARC COMMAND
032 044
033 045
034 PROG ERROR (G02/03) G4é
CIRCULAR ARC R DESIGNATION
ERRQOR
035 PROG ERROR (T OFS) 047

TOO LARGE NO. OF T OF5 CODE
FOR TOOL RADIUS COMPENSATION
AND TOOL LENGTH COMPENSATION




Code

Causes

Code Causes

048

PROG ERROR (G4l - 44)

INTERSECTION POINT NOT OBTAINED
BY INTERSECTION COMPUTATION.

049

PROG ERROR (G4l - 44)

REVERSE OR ALMOST REVERSE
COMMANDED IN M97 MODE.

060 PROG ERROR (G34)

LEAD INCREASE/DECREASE VALUE
EXCEEDING MAXIMUM PROGRAMMABLE
VALUE DURING VARIABLE LEAD

THREAD CUTTING.
MINUS VALUE OF LEAD COMMANDED.

061 PROG ERROR (G11/G12 IN THREAD)

ROUNDING, BEVELING COMMANDED
IN THREAD CUTTING BLOCK.

90 PROG ERROR (G111Z) 062 PROG ERROR (G32/G33)
{'bg'B%\ffﬁN%oiggcfégug?ﬁ.mDED THREAD CUTTING COMMANDED IN
VALUES OF I, K, R TOO LARGE. G 98 MODE.

051 063 PROG ERROR (G92/G78/G21)

PROG ERROR (Gll/12)

TAPERING COMMAND IN BLOCKS FOR
BEVELING AND ROUNDING.

RAPID THREAD PULL-UP VALUE IN X-
AXIS DIRECTION IN THREAD CUTTING
WITH BEVELING SMALLER THAN BEVEL-
ING VALUE SET BY PARAMETER.

052 PROG ERROR (G01) 064 PROG ERROR (G92/G78/G21)
ANGLE PROGRAMMING NOT CORRECT RAPID THREAD PULL-UP VALUE IN 2-
DURING ANGLE PROGRAMMING LINEAR AX1S DIRECTION IN THREAD CUTTING
INTERPOLATION BY GO1. WITH BEVELING VALUE SET BY PARAM-

TER

053 PROG ERROR (G50T/G92T) 7T E
VALUES OF TOOL COORDINATE MEMORY
OUT OF THE RANGE BETWEEN 51 TO 80
IN WORK COORDINATE SYSTEM SET- 066
TING BY G50T.

054

067 POWER OFF WHILE EDITING

055

PROG ERROR (M, S, T)

M, S, T COMMANDS IN THE BLOCK IN
WHICH M, S, T CODE CANNOT BE
COMMANDED,

POWER TURNED OFF DURING
WRITING MEMORY.

068 EDITING INHIBIT AREA

EDITING BEING EXECUTED IN
THE EDIT INHIBIT AREA.

056 PROG ERROR (AXIS)
AX1S COMMAND IN G20, G21 BLOCKS. 069
AXIS NOT CORRECTLY COMMANDED IN
G04, G36-G38.
057 o070 PROG ERROR (M02/M30/M99)
MEMORY OPERATION COMPLETION
COMMAND NOT GIVEN.
058 071
059 ZR UNREADY 072

G28 NOT COMPLETED ON THE AXIS
WHICH HAS G29 COMMAND OR REFER-
ENCE POINT RETURN NOT COMPLETED
ON THE AXIS WHICH HAS G30 COMMAND
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Code

Causes

Code

Causes

073

085 EXTERNAL CMP ERROR

MULTIPLICATION FACTOR SET BY
PARAMETER EXCEEDING 11 FOR
EXTERNAL TOOL COMPENSATION.

074

0&é EXTERNAL CMP ERROR

ERROR INPUT TURNED ON
DURING EXTERNAL TOOL COMPENSA-
TION.

075

RS232C ERROR (BAUD RATE)

DISAGREEMENT OF NO. OF BITS AND
NO OF BAUD RATES FOR RS232C
INTERFACE

087 PROG ERROR {G31/G35)

TOUCH SWITCH NOT ON WHEN MOTION
REACHES END POINT BY SKIP OR

TOOL SET ERROR COMPENSATION COM-
MANDS.

076 RS232C ERROR (SIGNAL LEVEL) 088
DATA TRANSMISSION FAILURE THROUGH
RS232C INTERFACE.
077 RS232C ERROR (OVER-RUN) 089
10 CHARACTERS MORE HAVE BEEN
READ IN AFTER STOP CODE HAS
BEEN TRANSMITTED THROUGH RS232C
INTERFACE
078 090 PROG ERROR (G70-76/G72-78)
P, Q NOT COMMANDED IN G70, 71, 72,
73 BLOCKS,
079 091 PROG ERROR (G70-76/G72-178)
BLOCK OF SEQUENCE NO. SPECIFIED
BY P, Q IN G70 NOT FOUND PROG NO.
INCLUDING IN G70 BLOCK.
0850 TOOL SET CMP ERROR 092 PROG ERROR (G70-76/G72-78)
T CODE COMMANDED BEFORE G35 BLOCK. NO. OF BLOCKS INCLUDING FINISHED
] : SHAPE PROGRAM SPECIFIED BY P, Q
Gy COMMANDED IN OR BEFORE G35 IN G70, G71, G72, AND G73, OVER 46
BLOCK
081 TOOL SET CMP ERROR 093 PROG ERROR (G70-76/G72-78)
UNABLE G- AND M-CODE IN FINISHED
ERROR OF PARAMETER SETTING SKAPE PROGRAM SPECIFIED BY P, Q
FOR TOOL SET ERROR COMPENSA- IN G70, G71, G72, AND G73.
TION (X) 76/G72-78
ROR (G70-76/G72-
082 TOOL SET CMP ERROR. 094 PROG ERROR ( )
BEVELING AND ROUNDING COMMANDS
ERROR OF PARAMETER SETTING AS LAST MOVE COMMAND FOR FINISH-
FOR TOOL SET ERROR COMPENSA- ED SHAPE PROGRAM SPECIFIED BY
TION (2) P, Q IN G70, G71, G72, AND G73
083 TOOL WEAR CMP ERROR 095 PROG ERROR (G70-76/G72-78)
COMPENSATION NO. EXCEPT 01 TO 19 FAULTS IN FINISHED SHAPE PROGRAM
DESIGNATED AT TOOL WEAR COM- SPECIFIED BY P, Q IN G71, G72
PENSATION,
096 PROG ERROR (G70-76/G72-78)
084 TOOL WEAR CMP ERROR

TOOL WEAR COMPENSATION INPUTS
WOM, WOP GIVEN SIMULTANEOUSLY,

D (CUTTING FREQUENCY) SPECIFIED
BY G73 ZERO OR 128 OR MORE.
1, K (ROUGH CUTTING) SPECIFIED BY

G731 BOTH ZERQO. D, K OF GT76
EXCEEDING PROGRAMMABLE RANGE,




Code Causes

Code ) Causes

097 PROG ERROR (G70-76/G72-78)

FOUR OR MORE PROCESSING INTER-
RUPTIONS BY FINISHED SHAPE PRO-
Gl_}AM IN STOCK REMOVAL CYCLE BY

109 MACRO ERROR {# NO NOT LEFT)

PROHIBITED VARIABLE DESIGNATED AS
SUBSTITUTION

098 PROG ERROR (G70-76/G72-178)

DATA SPECIFIED BY G70 P, @ NOT
REGISTERED IN INTERNAL KEEP
MEMORY.

110 MACRO ERROR ([ ) 5LIMIT)

MULTIPLE LAYERS OF PARENTHESES
EXCEEDING THE UPPER LIMITS

499 PROG ERROR (G70-76/G72-78)

111 MACRO ERROR (MOVE Gb66-M99)

MOVE COMMAND IN M99 FINISHING
COMMAND OF MACRO CALLED BY Gbé

100 CAL ERROR (FIXED POINT)

MAGNITUDE OF FIXED POINT
DATA EXCEEDING UPPER LIMIT

112 MACRO ERROR

MULTIPLE LEVELS OF MACRO CALL
EXCEEDING THE UPPER LIMIT 4

101 CAL ERROR {FLOATING)

EXPONENT OF FLOATING POINT DATA
EXCEEDING ALLOWABLE RANGE

113

102 CAL ERROR (DIVISION)

CALCULATION DIVISOR ZERO OR
OVERFLOW ERROR

114 MACROC ERROR (DO-FORMAT)

1063 CAL ERROR (SQUARE ROOT)
ROOT VALUE IS A NEGATIVE

iy

115 MACRO ERROR ([ ] UNMATCH)

104 FROG ERROR (DOUBLE ADR)

CHARACTER WHICH CANNOT BE RE-
PEATED IN A BLOCK COMMAND IN
REPETITION

116 MACRO ERROR (DO END NO.)

105 MACRO ERROR (CONSTANT)
CONSTANTS EXCEEDING THE LIMIT.

117

106 MACRO ERROR

TOO MANY CODES FOR CANCELLING Gé7.

118 MACRO ERROR (GO TO N)

107 MACRO ERROR (FORMAT)

ERROR IN THE FORMAT EXCEPT FOR
EQUATION

119

108 MACRO ERROR {UNDEFIN #NO.)
UNDEFINED VARIABLE NO., DESIGNATED

120 PRTN ERROR (NOT FOUND)

SEQUENCE NO. SEARCHED NOT
FOUND IN PART PROGRAM
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Code

Causes

Code Causes

121

PRTN ERROR (G50/G92)

G311 COMMANDED DURING PROGRAM
RESTART.

133 EXT MESSAGE

NO CORRESPONDING ALARM NO.
WHEN EXTERNAL ALARM MESSAGE
IS CLEARED.

122 PRTN ERROR 134 NO PROG (EXT)
NOT FOUND PROGRAM NO.
SPECIFIED BY EXTERNAL NO.
SEARCH.
123 PRTN ERROR (ORG) 135 EXT DATA
ERROR IN DATA GIVEN BY EXTERNAL
DATA INPUT.
124 PRTN ERROR (MDI MGVE) 136
AX1S OPERATED BY MDI AFTER PRO-
GRAM RESTART PREPARATION
125 137
126 138
127 139
128 140 PROG ERROR {(G111/G112)
ERROR IN ADDRESS WORD COMMANDING
OF G111 BLOCK.
129 141 PROG ERROR (G111/G112)
ANGLE FOR ANGLE PROGRAMMING A, B
BY G111 OUT OF RANGE -3605 A,
B £ 360.
130 EXT DATA 142 PROG ERROR (G111/G112)
1ST BEVELING PORTION GUTSIDE REC-
DATA ERROR TANGLE COMPOSED BY START AND END
i T POINTS OR BETWEEN 45° STRAIGHT LINES
A GROUP DATA. OF START TO END POINTS AND END TO
START POINTS.
131 EXT MESSAGE 143 PROG ERROR (G111/G112)
NO ALARM NUMBER CORRESPONDING ERROR IN G111 COMMAND BLOCK
TO EXTERNAL ALARM MESSAGE TO
BE CLEARED
132 EXT MESSAGE 144 PROG ERROR (G111/G112)

NGO CORRESPONDING ALARM NO.
WHEN EXTERNAL ALARM MESSAGE
IS CLEARED

M, S, T COMMANDED IN G111, G112
BLOCK.




Code Causes Code Causes

LIRS

145 PROG ERROR (G111/G112) 157

ERROR IN COMMANDING ADDRESS WORD
FOR G112 BLOCK.

146 PROG ERROR (G111/G112) 158

ERROR IN COMMANDING PROGRAMMED
SHAPE FORMED BY G112 BLOCK,

149 159

148 170 MEM ERROR (OFS)
TOOL OFFSET TOTAL CHECK ERROR.

149 171

150 172 MEM ERROR (SET)
SETTING AREA TOTAL CHECK ERROR

151 173 MEM ERROR (PRM)
PARAMETER AREA TOTAL CHECK
ERROR,

152 174

153 175

154 176

155 177

156 178
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Code

Causes

Code Causes

179

OVER TEMP

PANEL INSIDE TEMPERATURE
TOO HIGH.

201 oT (X)
OVERTRAVEL X.

180

SEQ ERROR
SEQUENCE ERROR {1)

202 OT (2)
OVERTRAVEL 2Z.

181 203

182 204

183 205

184 206

185 207

186 208

187 209

188 210

189 211 5-0T1] (X)
STORED STROKE LIMIT FIRST
AREA X,

200 212 $-0T1 (2)
STORED STROKE LIMIT FIRST
AREA Z.




213

225 $-0T3 (2)

STORED STROKE LIMIT THIRD
AREA (OUTSIDE INHIBIT) 2.

214 226
21% 221
216 228
217 229
218 230
219 23l ZR ERROR-AREA (X)

REFERENCE POINT RETURN AREA
ERRCR X.

220 $-0T2 (INSIDE)

STORED STROKE LIMIT SECOND
AREA (INSIDE INHIBIT)},

232 ZR ERROR-AREA (2)

REFERENCE POINT RETURN AREA
ERROR Z.

221 §-0T2 (X)

STORED STROKE LIMIT SECOND
AREA (OUTSIDE INHIBIT) X.

233

222 S-0T2 (2}

STORED STROKE LIMIT SECOND
AREA (QUTSIDE INHIBIT) 2.

234

223 S§-0T3 (INSIDE)

STORED STROKE LIMIT THIRD
AREA {OUTSIDE INHIBIT).

235

<24 5-0T3 (M)

STORED STROKE LIMIT THIRD
AREA (OUTSIDE INHIBIT) X.

236
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Code Causes Code Causuvs
237 249
238 270
239 271 P-SET ERROR (X)
P SET ERROR X
240 272 P-SET ERROR (Z}
P SET ERROR Z.
241 ZR ERROR-POS (X) 273
REFERENCE POINT RETURN POSITION
ERROR X.
242  ZR ERROR-POS (Z) 274
REFERENCE POINT RETURN POSITION
ERROR Z,. *
243 275
244 276
245 277
246 278
247 279
248 280 MACH UNREADY

MACH RDY OFF.




Code Causes Code Causes

281 313
282 314
283 ’ 315
284 316
285 ¥
286 318
287 19
286 320 NC UNREADY

NC UNREADY P SET UNREADY.

289 321

310 SERVO OFF 322
SERVO POWER NOT SUFPPLIED.

311 323

31z 324
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Code Causes Code Causes
325 337
326 338
327 339
328 340
329 341 SERVO ERROR (X)

SERVO ERROR X,

330 EMERGENCY STOP

EMERGENCY STOP.

342 SERVD ERROR (2}
SERVO ERROR 2.

331 FUSE (X} 343
FUSE BLOWN X.

332 FUSE (2) 344
FUSE BLOWN 2.

333 345

334 ) 346

335 347

336 348




Code Causes Code Causes

349 361 PG ERROR (X)
PG ERROR X.

350 362 PG ERROR (2)
PG ERROR Z.

351 oL (X) 363

OVERLOAD (1) X,

352 OL (2) 364
OVERLOAD (1) z.

353 365
354 366
355 367
356 368
357 OL (OTHER) 369

OVERLOAD (2),

358 370

359 in FG ERROR (1)
FG ZRROR 1,

360 372 FG ERROR (2)
FG ERROR 2.
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Code Causes Code Causes
373 385
374 186
37% 387
376 388
377 389
378 390
379 391 TG ERROR (X)
TG LEAD DISCONNECTION,
380 392 TG ERROR (Z)
TG LEAD DISCONNECTION.
181 PRG ERROR 393
PRG ERROR.
382 394
383 395
384 396




Code Causes Code Causes

397 409

398 810 RAM ERROR
RAM CHECK ERROR.

399 811

400 SEQ ERROR 812
SEQUENCE ERROR (2).

401 813
402 814
403 815
404 816
405 817
406 818
407 819
408 820 ROM ERROR

ROM CHECK ERROR,
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Code Causes Code Causes
821 833
822 834
B23 835
824 836
825 837
8§26 838
B27 B39
828 840 CPU ERROR
CPU ERROR (2).
829 841
830 CPFL ERROR 842
CPUL ERROR (1).
£31 843
832 844




Code Causes

845

846

847

848

849

910 TAPE-MEM ERROR

MEMORY VERIFYING ERROR
{OFF-LINE),

920 TAPE ERROR

TAPE READING-IN ERROR
{OFF-LINE),

ALARM "095"

X-coordinates differnt between G71 command cut-

ting start point and last block for finished shape
program.

Z-coordinates different between G72 command
cutting start point and last block for finished
shape program.

Z-coordinate for cutting start point by G71 com-
mand different from Z-coordinate for the first
block of the finished shape program. (Command
G71 ... Rl is excepted.)

X-coordinate for cutting start point by G72 com-
mand difierent from X-coordinate for the {irst
block of the finished shape program. (Command
G72 ... R11s excepted.)

X-coordinate for fimished shape program by
T R Command esceeding cutting start
}‘\‘l‘lﬂ .

Z-coordinate for finished shape program by
G72 ..+ Rl command exceeding cutting start
peint,

CUTTING
START

ALARM "140"

+ Commanding one or no address of addresses B,
X{U), Z(W) specifying second straight line.

* Commanding two addresses of addresses B,
X(U), Z(W) specifying second straight line.
In addition to this, one or no address command-
ed among addresses A,I, K,specifying first
straight line.

' Address C specifying first beveling and ad-
dress P specifying first rounding commanded.

" Address D specifying second bevehng and ad-
dress Q specifying second rounding commanded.

* Commanding addresses X and Z specifying sec-

ond straight ine and Q and D specifymg second
beveling and rounding.

ALARM "143"

Command values for addresses A, I, K specif-ing
first straight line are determined as follows, and
programmed shape cannot be formed.

Command value for A

-360.000, -180.000
¢, 180.000, 360G.000

Address I commanded for
specifying f{irst straight
line.

-270.000, -90.000
90.000, 270.000

Address K commanded for
specifying first straight
line.
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APPENDIX 5 LIST OF ALARM CODES (CONT'D)

Command values for addresses B, X{(U), Z2(W)
speci{ying sccond straight hne are determined
us follows, and propgrammed shape cannot be
formed.

Command valuce for B

-360 000, -180 000
0, 180.000, 360.000 |for specifying second
straight line.

Address X (U) commanded

Address Z (W) commanded
for specifying second
straight line.

-270.000, -90 0G0
9¢. 000, 270 000

Commuand vualues tor addresses C and D for bevel-
ing too large for the programmed shape. Opera-

tion cannot be made according to the command

Command alues for address P and Q specifying

radius for rounding too large for the program-

imed shape  Oneration cannot be made according

tu the commend

o mtusecting point for first straight hine and

o b sty ot o

EXD
POINT

START

PO \

first straight ine and second straight hine on
the same line

ALARM "145°

X{U) or Z(W) not commanded.

X{U) and Z{(w) both commanded.

+ R not commanded. Or "0" commanded for R.

- 1 and K not commanded.

"0" commanded forI and K.

P and C both commanded.

- Q and D both commanded

ALARM "146

Beveling for command C cannot be made

Beveling for command D cannot be made.

1|

~ R: START
POINT

EMTEL 8

No 1ntersecting point between circular arc and
straight hne

CEMTER OF

a7 UL LsR

________ 4 START
POLINT

No intersecing point between circular arc and
end point.




APPENDIX 6 LIST OF DATA

Table 6.1 Address Characters

B. Basic
Address Meaning O Optiona)
A Angle designation for G0l and G111, included angle for G76 O
B spindle shift angle 01 multiple thread, angle designation 0
for multiple corrierning
o User macro character o
D Depth of cut and number of cutting cycles for G71 to G76 o
E Specifications for precise feed and precise lead for cutting B
F Specifications for normal feed and normal lead for cutting B
G Preparatory function (G-function) B
H User macro character o
I X-component of arc center, canned cycle parameter, beveling B O
value (radius value) '
J User macro character O
Z~component of arc center, canned cycle parameter, Lbeveling B, G
K value
Incremental value of variable lead thread &
L Number of subprogram repetition, G13to G16 angle and coordinate B. O
Miscellaneous function (M-function) B
N Sequence number
o] Program number B
P Dwell, canned cgc]e stariing sequence number, program number, B, O
user macro number
Subprogram starting sequence number, canned cycle ending B 0O
sequence number '
R Radius of arc, rounding value, tool radius value B, 0O
3 Spindle function (S-function), maximum spindle revolution B
T Toel function (T-function), tool coordinate memory number e
U X-axis incremental command value, dwell, canned cycle parameter , O
v User macro character o
w Z-axis incremental command \alue, canned cycle parameter B, O
X X-ax1s coordinate value
Y User macro character 0
Z Z-axis coordinate valye




APPENDIX 6 LIST OF DATA {CONT'D)

Table 6.2 Function Characters

EIA Code IS0 Code Function Remun ks
Blank NuL gl;;::glar;;;gn:ilclasnot data area 1n EIA
- -BS Bs Disregarded
Tab HT Disregarded
CR LF/NL End of Block (EOB)
CR Disregarded
SPp SP Space
ER % Rewind stop
uc Upper shift
LC Lower shift
2-4-5 bats { Control out (comment start)
EIA Special code
2-4-7 bats ) Control in {(comment end)
+ + Disregarded, User macro operator
- - Minus sign, User macro operator
0Oto 8 0to9 Numerals
atoz AtoZ Address characters
/ / Optional block skip
Del DEL Disregarded (Including All Mark)
Decimal point
Parameter # Sharp (Variable designation)
starting
* * Asterisk (Multiplication operator)
= = Equal mark
[ [ Left bracket EIA Special code
] ] Right bracket
$ $ User macro operator
@ e User macro operator
? ? User macro operator
Notes
1. Characters other than the above cause error in significant data area
2. Information between Control Out and Control In 1s ignored as insignificant data
3 Tape code (EIA or 150) 1s automatically recogmzed,



th

y be specified
Y the param-

However, other
by parameters,

hole pattern of EIA

EIA code of character # can

be designated b

code of the characters wi
eter #6017,

Notes:

1. For the
in asterisk, the pattern
shown in the table is
standard,
patterns ma

2.

)

gle
olo
S
el

*h

ole
20
elo
LR o1l {e]

-]
L)
o

¢i0]0[0
ALl [=}{~]

&

-]

-]

Q

(]
-]
-]
BI=1=]I<)
-]

L

Ole [OIO
Qioi0[O{o
OielO[Q]O

o]

=ll=]
QlC|e
=11}

80 CODE
o0
C[C|o]e
OlD[0]e
Cloiofe
c

eie
9l 1olcle

CiCi0ie|C

clojclojole]oloio
ololoiolofe{olalo

8l7isi/slefofaT2

S [=](<)]s)

*]
[)=]
oio
elo
oo
]
clo
clc

NUL
HT
LF/NL
CR

DEL

BS
SP
{
All Mark

CHARACTERS
1
Blank
Tab
CR
ER
uc
LC
Det

o]

Table 6.3 Tape Code

clo
=)

i)
elo
GO
oo
olc

e[GO0
LB I==]1[+]

]
o
I
L]
-]
Q
&
1]
e
-]

ol3]2
°210;0]0
)

Al [=][=]

[
2

Q0]
=]
[*}=

EIA CODE
eIeO]e
QICi0/e DO
See Note 2

o}{=]

clo
o100
2(0]0
0;0i0

[<1[=]

olo
~EIERED
Q010 0[]0
SHEIED
[o1{*J1s]
O.0lo/{0le0IO|O

eiolelolo[eiolElo

81716184
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APPENDIX 6 LIST OF DATA (CONT'D)

Table 6.4 Tape Format

. Metric output Inch output B: Basic
o Address Metric Inch mput| MU [1nch input| O: Option
Input Input
1 Program No. 04 04 B
Z | sequence No. N§ N4 B
3 | G-Function G3 G3 B
4 Coordinate wOrd:¥ a+ 43 a+ 34 a +53 a + 34 B
a: X, 2,1, K, U,W,R[(a+53) (a+44) |{a+53) (a+44)
5 Feed/mun F50 F32 F50 F42 B
6 Feed /rev and F32 F24 F42 F24 B
d lLead
Thread Lea E34 E26 E44 E26 B
s52 52 B
7 S-Function
54 s4 o
T(2 + 1) T(2 + 1) B
8 T-Function
T(2 +2) T(2 + 2) o
9 | M-Function M3 M3 B
10 | Dwell U{(P)s3 U(P)53 B
11 | Program No. Designation P4 P4 B
Sequence No.
12 De%xgnanon Q(P)4 Q(P)4 B, O
13 | No. of Repetitions L8 L8 B
Angle Designation
14 | for Stl‘a.lgh% Line A(B)33 A(B)33 o
Angle Designation
15 | for Multiple Thread B3 B3 o

T Parenthesized data indicates maximum cumulative value.

Notes.

1

2.
3.

Inch/Metric output 1s set by setting parameter #6007D 3.

Inch/Metric input 1s set by setting (#6001Dg).

F codes for feedrate/min or feedrate/rev can be switched by G98, G99,



Table 6.5 List of Program Commands

Metric output

Inch output

Address id;tric input Inch input Metric input Inch input
Program No. 0 1- 9999 1 - 9999
Scquence No. N 1 - 9999 1 - 9999
G function G 0-199 0- 199

Coordinate Address? #8388.607 mm $330.2601 in. $21307.06) mm | +838. 8607 1n.
X, 2, I,K,U W, R (2£99999.999 mm) [{#9999.9999 in.) /¢ #99999.999 mm) |{(£9999.9999 mm)
, 1 - 24000 0.01 - 944.88 1 - 60960 0.01 - 2400.00
Feed/min F mm/min in/min mm/min in/min
F 0.01 - 500.00 0.0001~19. 6850 0.01 - 1270.00 | 0 0001 - 50 0000
i:’ccdd/rcx and mm/rev in/rev mm/rev in/rev
eadscrew
0.0001°- 0.000 - 0. - 0.000010 -
E 050().0000 019.0608%000 01%0730.0000 50.000000
mm/rev mn/rev mm/rev mn/rev
s2 0- 99 0- 99
S5-lunction
54 0 - 9999 0 - 9999
) T3 0-99 0- 99
T-{ungton
T4 0~ 9999 0 - 9999
M-1unction 0 - 999 0 - 999
Dwell U, P 0.001 - 99999, 999 gec 0.001 - 99999 999 gec
Program No. Designation 1- 9999 1 - 9999
Sequence No Designation 1- 9999 1 - 9999
No af Repetitions 0 - 99999999 0 - 99999999
Angle Designation N - % @
fo:gsu-mgh% Lineg? 0 - #360.000° 0 - *360 000
Angle Designation _ i
for Multiple Thread 0 - 360° 0 - 360°

1 Parenthesized data indicates maximum cumulative value.

? For angle designation of included angle for G76, see 2.8.26.8 Automatic Threading Cycle (G76).
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Table 6.6 Data Setting Range

Metric output (screw)

Input output {screw)

Item
Metric input Inch 1nput Metric input Inch input
L 0.001 or 0.01 0.0001 or 0.001 | 0.001 or 0.01 0.0001 or 0.001
east input increment mm in. mm .
Tool offset 0 - ¥8388.607 0 - %330.2601 0 - 999,999 0 - *838.8607
mm n mm .
Tool radius 0 - 299.999 mm 0 - #9,9999 1n. 0-299.999 mm |0 - ¥9.9999 in
Minimum step/handle feed 0.001 mm 0.0001 1n. 0.001 mm 0.0001 in,
Stored stroke | Program
limit area designation 0.001 mm 0.0001 in. 6.001 mm 0.0001 1n.
designation
unit Ed;:::fr:;r 0.001 mm 0.0001 in.
Rapid traverse rate
U
Manual jog ]En}:':fr 24 m/min 2400 inch/min
value
Fp

2nd reference point
coordinate value

0 - 299999 999 mm

0 - 9999.9999 1n.

Backlash compensation

value

0 - 255 pulses

Note 1)

0 - 255 pulses

Notes:

1. l-pulse = least input mncrement

2. X-axis designated with diamter (except for pulse display)



B Basic

should not be commuanded topether with the
other G ovodes i ong bl k

Table 6.7-1 List of G Codes O  Optional
G Code GS‘:;:;]:]I ngzgl:;l Group Function Section
Goo Goo GO0 Positioning (rapid traverse feed) B
GOl GOl co1 Linear interpolation, angle programmung for hnear B, O
01 interpolation
Go?2 co2 Go2 Circular interpolation CW,(radius R designation) B, O
GO03 G03 GO03 Circular interpolation CCW, (radius R designation) B, O
G04 Go4 G04 Dwell B
Go6 Go6 Go6 * |ERROR DETECT OFF positioning B
Glo G10 G10 Tool offset value setup o
Gll G1ll Gl Beveling o
01 Cornering
Gl2 Gl2 G12 Rounding o
Gzo G2o G70 o5 (Inch input specification o
Gel Gzl G7l Metric input specification o
G22 G2z G22 01 Radius programming for circular interpolation CW o]
G23 G23 G23 Radius programming for circular interpelation CCW o
G27 G27 G27 Reference point return check B
G28 G28 G28 Automatic return to reference point B
G29 G29 G2¢ * Return from reference point B
G30 G30 G30 Return to 2nd reference point o
G31 G31 G3l Skip function o
G32 G133 c33 N ;.l‘h!';-:;:zciccu\.;tt:nmgg. coentinuous threadcutting, multi-start B, O
G34 G34 G34 Variable lead threadcutting G
G35 G35 G35 * Tool set error compensation °
G36 G36 G36 07 Stored stroke limit 2nd area ON o
G137 G37 | G737 Stored stroke Lhmit 2nd area OFF o
G3s G38 G3s Stored stroke limit 3rd area ON o
G39 G39 G39 o Stored stroke hmit 3rd area OFF o
G40 G40 G40 Toel radius compensation cancel o
G4l G4l G4l Tool radius compensation No. 1} o
G42 G42 G42 06 | Tool radius compensation No, 2 o)
G43 G43 G43 Tool radius compensation No 3 0
G44 G44 G44 Tool radius compensation No 4 o
Notes: 3. The modal G codes can be commanded mixedly
1. G codes in groups from 01 through 11 are In a block
modal. When the control 1s energized with 4. G codes 1n section B are basic.
e P S T T st s o e ot o s
For G00/G01, G98/GY9, and GHO/CIL, ather b. Special G code I] can be selected as optional
onv 18 selected us initial state by setting function. When selected, the standard G
parameters. cedes and special G code Il cannot be used.
¢ G codes of * group wre non-modal. They 7. Themual states of G codes of 05, 07, 08

group when the control 1s powered corre-
=pune ta thar respective setling data.



APPENDIX 6 LIST OF DATA {CONT'D)

B Basi
Table 6.7-2 List of G Codes {Cont'd) O Optional
.| Spucial | Special
G Cudd G Code 1|G Code I Group Function Section
Coordinate system sctup B
G50 G92 G92 * —--
Maximum spindle revolution sctup, work coordinale o
. sysiem sctup
G5l G51 G5l Return of current display value to onigin o
*
Gb65 Go5 Gés User macro simple call e
. Gbb Gbé Géb User macro modal call o
LTI 4 ”
G67 Gb7 r G67 User macro modal call cancel 0
GoB Gé68 Gb8 Mirror image by programming ON 0
' _" 16
G69 Ge9 G69 Mirror image by programming OFF o
G0 G170 G72 Fimishing cycle 0
G71 G171 G73 Stock removal 1in turning o
G72 G72 G74 Stock removal in facing o
Multiple
G173 G173 G75 * Pattern repeating repetitive o]
cycles
G74 G74 G76 Peck driling 1in Z-axis C
G75 G175 G77 Grooving 1n X-axis o
G76 G76 G78 Automatic threadcutting cycle 0
G90 G717 G20 Turnming cycle A B
G92 G78 G2l 01 Threading cycle B
G94 G79 G24 Facing cycle B B
G9b G9% G96 Constant surface speed control o
0z
G97 Constant surface speed contro] cancel (o]
G94 Feed per minute (mm/min) B
04
Feed per revoiution (mm/rev) B
03 Absolute command B
Incremental command B
Glzz Gi2e Glz2 Tool registration start o
il Tool hie control
'6123 Gli23 Gl23 Tool registration end o
G111 Gl Gl1l Taper multiple bevehing /rounding e}
*
Gll2 Gllz Gllz Arc multiple beveling {frounding o

+ ' modal & cddes car be commanded mixedly

I w wedes s groups trom 01 through 11 are in a block.

:nhoed.nl. when :h: control 1s ;negglzeéd with 4. G codes In section B are basic.

power switch or reset, the G codes mark-
ed withf™ are automatically selected. 3. gt::g::ﬁl %;0:;1;:‘::: c(n;!av;:ztie_d ti'.o s;;ec:al
For G00/G01, G98/G99, and G90/G9], either : eature
gzsaljeielected as 1mtial state by setting 6. ?vf:ccg:lnc C;gznll‘:laenc tt:; setl:ect:td a:dsa:stxgnal

ers. ¢ ’
Z G codes of * odal. Th codes and special G code II cannot be used.
group are non-modal. ey

should not be commanded together with the 7. The imtial states of G codes of 05, 07, 08
other G codes 1n one block. group when the control 18 powered corre-

spond to their respective setting data.
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