Before wmtial operation
read these nstruchons
thoroughly and retan
‘or tuture reference

TOE-C 843-8 20
INSTRUCTIONS

This manual 1s primarily intended with 9" CRT
character display (basic} to give operators in-
structions for YASNAC LX2Z programming, opera-
tion and maintenance. For operation of 14" CRT
character display (ACGC, optional), refer to the
mstruction manual (TOE-C843-8,31) separately
provided.

This manual applies to the basic and optional
features of YASNAC LX2. The optional features
are marked with a dagger. For the specifications
of your YASNAC LX2, refer to the machine tool
builder's manual.

YASNAC LX2 OPERATOR'S STATION

582-23t
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1. INTRODUCTION

YASNAC LX2, "Ultraspeed dual processor CNC"
1s a combination of two high-performance 16-bit
mlcroprocessors running 1n parallel. Incorporat-
g our modern system technique, 1t 1s 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-milimeter lead thread cutting,
continuous thread cutting, multiple thread
cutting, and varmable pitch thread cutting.

To meet FMS trends, program interrupt func-
tion, tool life control, user macro, tool set
error correction, stored stroke himit 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 1s available with FACIT, RS§232C and,
1in addition, RS5422 serial interface capable of
high-speed long distance transmission

Programming 1s further facilitated by improved
too]l radius compensation function, G50-work
coordinate system setting, angle-specified line~
ar interpolation, and combined beveling/round-
ing function.

The servo function uses a drastically mmiatur-
1zed and low-noise, newly transistorized PWM
control unit and a high-performance DC servo
motor.

The position feedback 1s avallable with the
standard pulse generator (PG) system and,
the 1nductosyn-appled 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 LX2.

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

EXAMPLE

4 3

+
| Down to thrd

decimal places
n mm or inches

Four digits of
interger

Sign

Coordinate address
XZtK )

# Japanese Industrial Standard

Note The decimal pomnt may be omtted 1n
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 mimus signs must be programmed.
In the manual, EOB code 1n a program example
1s represented by a semicolon {;). In actual
programming, CR (EIA code) or LF/NL (150
code) should be used instead of the semicolon

()



2 1 1 TAPE FORMAT (Cont d)

Table 2 1 Tape Format

Metnc Qutput inch Qutput
Basic
No Address Ootion
Metnc Input Inch Input Metne Input Inch Input Py
1 Program No 04 04 B
2 Sequence No N4 N4 B
3 G-Function G3 G3 B
4 Coordinate Word at43 a+34 a+53 at34 B
a X Z ), KUWR (@ + st (a + a4yl @+ 53t (a + a4yt
5 Feed/min F50 F32 F50 F42 B
F32 F24 Faz Foa B
6 Feed/rev and Thread Lead
E34 E 26 E 44 E26 B
32 52 B
7 S-Function [
S4 S4 O
T2+ T2+ B
8 T-Function
TE+2 TE+2) (o]
g M-Function M3 M3 B
10 Dwell U (P) 53 (P} 53 B
1" Program No Designation P4 P4 B
12 Sequence No  Designation QP4 QP4 B, O
13 No of Repetihions L3 Lg B
14 i\lrrlgle Designation for Straight A (B) 33 A B 33 o
Angle Designation for Mulhple
15 Thread B3 B3 0
Notes

1 Data with T indicates maximum cumutative value

2 Inch/Metnc output 1s set by setting parameter $6007 Dg

3 Inch/Metnc mput 15 set by setting (#6001 Dg}

4 F codes for feed/min or feed/rev can be switched by G98 G99



Table 2 2 List of Program Commands

Metnc Output Inch Qutput
Address
Metrnic Input Inch tnput Metnc Input Inch Input

Program No O 1-68999 1-8999

Sequence No N 1-9899 1-9999

G function G 0--199 0-189

Coordnate Address! 18388 607 mm £330 2601 In £ 21307 061 mm +838 8607 In
X.Z LK UWR {+ 99999 999 mm) {19909 8999 1n) (£ 99999 999 mm} (9999 99991}

Feed/min F 1-24000 mm/min 0 01-944 8B in/min 1-60960 mm/min 0 01-2400 00 i/ min
F 001-500 00 mm/rev | 00001-19 6850 infrev | 0 01-1270 00 mm/rev | 0 0001-50 0000 in/rev
Feed/rev and Thread Lead
E 00001~ 0 000004 — 00003~ 0 000010 -
500 0000 mm/rev 19 685000 \n/rev 1270 0000 mm/rev 50 000000 infrev
S22 0-99 0-59
S-function
S4 0-9999 09999
T3 0-999 0-9959
T-function
T4 0-9999 0-9969
M-function 0-989 0-999
Dwell U, P 0 001 -99999 999 sec 0 001-99993 999 sec
Program No Designation 1-8999 1-9999
Sequence No Designation 1-9999 1-9999
No of Repetitons 1-99999999 1-99999999
Angle Designation for Straight Lineg? Q- 1360 000° 0- 1360 000°
Anglie Designation for Multipte Thread 0-360° 0-360°

1 Parenthesized data indicates maximum cumulative value
2 For angle designation of included angle for G786, see 2 8 26 8 Automabg Threading Cycle (G 76)



21 2 LIST OF ADDRESS CHARACTERS AND FUNCTION CHARACTERS

Table 2 3 Address Characters

Address Meaning g Cs)?;zfnal
A Angle designation for GO1 and G111, included angle for G76 0]
B Spindie shift angle 01 multiple thread, angle designation for multiple comesnng O
G 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 cutbng B
F Specifications for normal feed and normal lead for cutting B
G Preparatory funchon (G-function) B
H User macro character o]

) X-component of arc center, canned cycle parameter, beveling value {radius value) B, O
J User macro character (o]

Z-component of arc center, canned cycle parameter, bevehng value B, O
K

Incremental value of vanable lead thread O
L Number of subprogram repebition, G13 to G 16 angle and coordinate B, O
M Miscellaneous function (M-function) B
N Sequence number B
o] Program number B
P Dwell, canned cycle starting sequence number program number, user macro number B, O
Q Subprogram starting sequence number, canned cycle ending sequence number B O
R Radius of arc, rounding value, tool radius value B, O
S Spindle function (S-functton), maximumn spindle revolution B
T Tool function (T-funchon), tool coordinate memory number B, O
U X-ax1s Incremental command value dwell, canned cycle parameter B O
v User macro character o}
w Z-axis mcremental command value, canned cycle parameter B, O
X X-axis coordinate value B
Y User macro character o
z Z-axis coordinate vatue B




Table 2 4 Function Characters

ElA Code 1SO Code Function Remarks
Blank NuL Error in significant data area in EIA Disregarded in 1ISO
BS BS Disregarded
Tab HT Disregarded
CR LF/NL End of Block (EOB)
CR Disregarded
SP SP Space
ER % Rewind stop
uc Upper shift
LC Lower shift
2-4-5 hits ( Control out (comment start)
ElA  Special code
2-4-7 bits ) Control In {comment end}
+ + Disregarded, User macro operator
- - Minus sign, User macro cperator
Qto9 Ot09 Numerals
atoz AtoZ Address characters
/ / Optional block skip
Del DEL Disregarded {Including Al Mark)
Decimal point
Parameter # Sharp (Variable designation)
startring
* * Astensk (Muthplication operator)
= = Equal mark
[ [ Left bracket
EiA  Speceal code
i ] Right bracket
$ $ User macro operator
@ @ User macro operator
? ? User macro operator
Note

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

2 Information between Control Gut and Control In 1s ignored as insignificant data

3 Tape code {EIA or ISO) 15 automahcally recognized



2 1 3 DECIMAL POINT PROGRAMMING

Numerals containing a decimal point may be used
as 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 1n the following ad-
dress words
Coodinate words, X, Z, U, W, I, K, R
Angle words A, B

Feedrate word F, E

Time words U, P
EXAMPLE
[mm]) {inch]
X15 ——— X15 000 mm or X15 0000 m.
720 5 Z20 500 mm or Z20 5000 1n
(G9NF 2t — F0 20 mm/rev or FO 2000 in/rev
(for F32) {for F24)
(G98)F25 6 F25 mm/min  or F25 60 mm/min
(for F50) (for F32)
G04P1 - Dwell 1 000 sec

When data without a decimal pomnt 1s wnput, the

control regards "1" as 0,001 mm {or 0,0001 inch).

2 1 4 LABEL SKIP FUNCTION

in the following cases the label skip function
becomes effective, and LSK 15 displayed on the
CRT

When the power supply 1s turned on
When the RESET operation 1s executed

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

2 1 5 BUFFER REGISTER

During normal operation, one block of data 1s
read in advance and compensation 1s computed
for the follow-on operation.

In the tool radius compensatlonj' 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

The blocks including the following M codes
are not read in advance

MO0, MO1, M0Z, 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 1s installed as the
standard to serve for high-speed cutting 1I{ a
consecutive group of blocks 1s specified in thread
cutting (G32) or linear interpolation (G0l1), the
stop time between blocks 1s reduced to zero by
this function (Note 2} This permits 1n continu-
cus thread cutting a smooth cutling with shorten-
ed stop tiume between blocks

NOTES

1 This function 1s effective for G22 and GZ3
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
15 not ehminated or remains To reduce
this stopping time, use 2 7 4 Buffering
Function (M93, M9%2) (optional}). When oper-
ation of consecutive blocks up to 5 1n M93
mode, inter-block stoppage time 1s 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 1n 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 MO0Z and M30 are
placed at the end of main programs, and M99 1s
placed at the end of subprograms

—f}
< % 010 MOZ 01234 M9 % f
—JL

-~ o Lt 3

PROGRAM WITH
PROGRAM NO 1234

PROGRAM WITH
PROGRAM NO 10

ER {or % at ISO code) 1s 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 end
of programs



2 It 1s possible with a parameter change
(#6201Dp), to make the reading of M02, M30,
and M99 meffective as a program end, and
to make the succeeding ER (EIA) or % (1SO)
as a sign of program end

2 2 2 SEQUENCE NUMBER

Integers consisting of up te 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
meaming 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 conventent as sequence
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 1s 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-/9)"

Those blocks 1n which "/n" {n = (1 - 9) 15 1n-
cluded are neglected between fn and the end of
that block, when the external optional block skip
switch for that number "n" 1s on

EXAMPLE

/2 N1234 GO1 X100 /3 Z200,

When the switch for /2 15 on, the entire block 1s
neglected, and when the switch for /3 1s on,
this block 1s read as if

N 1234 GO01 X100,
with "1," "1" may be omitted

NOTES

1  The opticnal block skipping process 1s execut-
ed while the blocks are being read into the
buffer resister Once the blocks have been
read, subsequent switching on 15 meffective
to skip the blecks

2 While reading or punching out programs,
this function 1s ineffective

3  The block skip /2 - /9 1s an option function,
and /1 1s 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
directions

2 3 1 COORDINATE WORDS

Address of Coor- Mearin
dinate Words g
X z Absolute coordinate position of target
' posihon
Main Axis Incremental distance
U, W | (U Directionin X-axis,
W Dwection in Z-axis)
Incremental distance between start pont
Radius LK and center of circular arc
Value ’ Il X-axis component,
tor Circular K  Z-axis component}
Interpolation 1
R Radius value of circular arc

Note When G80 and G91 are used, addresses X and Z are
not fixed as absolute value and follow according to G 80/G 91
designation  For detalls, refer to 2 3 5 Absolute and
Incremental Inputs

2 3 2 SIMULTANEQOUS CONTROLLABLE AXES

The control provides two-axas 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 COORDINATE WORDS

The minimum mput umits that can be commanded
by punched tape or MDI are shown below.

Least Input Increment

{10 times
1x
input unit}
Metric system 0001 mm 001 mm
Inch system 00031 In 0001in

X-axis 15 specihied for diameter



2 3 3 1 Least Input Increment {Cont'd)

Inch/MM input 1s selected by setting #6001Dg
Inch /MM 1nput selection by G20/G21 1s optional
Selection of multiphcation factor x1/x10 1s made
by parameter #6006D5.

Tool offset value must always be written :n 0 001
mm (or 0 0001 inch), and offset 1s possible n
these units

Iin 0.01 mm increment system, the following op-
eration must be made in the unit of 0 ¢1 mm

Programming for operation in TAPE mode
Write operation 1 MDI mode
Programming for operation in MEMORY mode

Program editing operation in EDT mode

NOTES

1 If NC tape programmed by 0 001 mm 1s fed
into or stored 1n an equipment set by 0 01
mm increment, the machine will move ten
times the intended dimensions

2 If the increment system 1s 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 tapeT, the stored figures are punched
out "as stored" regardless of switching of
the increment system

4  Multiphcation factor 10X (10 times the mput
unit) 1s effective for distance command only
It does not function on the designation of
time, angle, etc. When multiplication factor
10X 15 set as effective (#6006D5 = 1), the
same address word 1s multiphed by 10 or not
depending on type of G command.

EXAMPLE
G04 U ,~=——Not multiplied by 10 (Time)
GO0 U ,=~—Multiplied by 10 (Distance)

2 3 3 2 Least Output Increment

Least output increment 1s the mimimum unit of
tool motion  Selection of metric system or inch
system 1s made by parameter (#6007D3)

Least Output Increment

X-axs Z-axis

(Radius value)
Metnc output 0 0005 mm 0001 mm
inch output 000005 1IN Q0001 N

Inch or metric output 1s selected by parameter
#6007D 3

2 3 4 MAXIMUM PROGRAMMABLE DIMENSIONS

Maximum programmable values of move command
are shown below

Maximum Programmable Values

Metnc input 8388 607 mm
Metnc Qutput
Inch input 320 260110
Metrnic input £21307 061 mm
Inch Output
Inch input =838 8607 In

in absolute programming, move amount of each
ax1s 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

Metnc system + 99999 999 mm

Inch system +9999 9999 In

Note These values are not determined by least
output mcrement

5 3 5 ABSOLUTE AND INCREMENTAL INFUTS
Both absolute 1nput and incremental input can
be used for the control

Absolute input 15 specified by the addresses
X and Z

EXAMPLE X Z ;

Incremental input 1s specified by the address-
es U and W

EXAMPLE U W ,

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

EXAMPLE X W ,
u Z s



NOTE When addresses X and U or addresses Z
and W are usedinone block, the latter 1s effec-

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

tive dimension
Table 2 5
Address Increment System Designation Meaning
X Diameter Position in X-axis direction (Note)
Absolute Input
z — Position 1n Z-axis dwection
U Diameter Move amount in X-axis direction {Note)
Incremental Input
w — Move amount in Z-axis direchion
| Radius Distance in X-axis direction from starting point of arc to
center
Incremental Input
K Distance in Z-axis direction from starting point of arc to
center
Fi1 Incremental Input - Direct programming of circular arc
+X G code Meaning
R Go0 Absolute command
U
2 Got Incremental command

X
2 3
A
; /
+Z
N w

1 W, W,

NLI:"

<

Z

Zs
Z;

X and Z  Absolute Input
U and W  Incremental Input
Note Since X and U are designated by the

values 1n diameter, the actual movement 1s

the half of the values

Fig 2 1 Absolute Coordinate Values and Incremental
Coordmnate Values

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

When special G code 1 {basic) or II {option) 1s
selected, G90 and G9! codes can be used.

As shown below, G90 and G9]1 commands are
effective only to addresses X and Z

Addresses G 80 Command G 91 Command
TAPE, MEM, X Z Absolute Incremental
MDI modes
U w Incrementat Incremental
EXAMPLE G91 G000 X40 250 , .

Incremental move command

Auxihary data, 1, 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 1s
effective

EXAMPLE GO01 G90 X80 G91 Ze0 ,

G 91 15 effective, and 1n this block, commands
become 1ncremental 1n both the X and 7 axes



2 3 6 X-AXIS DIAMETER/RADIUS SWITCHING'

Addresses X and U for X-axis coordinate words
are specified by diameter value This s called
diameter designation When the control 1s 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 Radius designation

+X +X
U
~ U
Xs <+ Xs
X[ 7 XI £
+ 4
d
(a} In the case of D1- (b) In the case of ra-

ameter Designation dius Designation

Fig 2 2

Table 2 6

Diameter Radsus
Programming Programming

Address X command Diameter value Radius value

Diameter wncre-
mental value

Radius value

Address U command
incremental value

X-axis posiion display Diameter value

Tool position offset

Diameter value
value

Tool coordinate data
for work coordinate
system

Diameter value

Nose radius R Radius value

Radius value/rev
Radius value/min

Feedrate F, E In
X-axs direchon

Radius data |,
R for circular
interpolabon

G90-G 94,
G70-G76,
Parameters for
cornerng, and
multiple comenng,
D, ILK P QR

Radius value

Radius value

10

2.4 RAPID TRAVERSE RATE

2 4 1 RAPID TRAVERSE RATE
2 4 11 Rapid Traverse Rate

The rapid traverse motion 15 used for the motion
for the Positioming (G00) and for the motion for
the Manual Rapid Traverse (RAPID) The trav-
erse rates differ among the axes since they are
dependent on the machine specification and are
determined by the machine tool builders The
rapid traverse rates determined by the machine
are set by parameters 1n advance for individual
axes When the tool 15 moved 1in rapid traverse
in each axial direction simultaneously, motions
in 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 rapid traverse rates, Fo, 25%, 50%
and 100% of the basic rapid traverse rates, are
availlable 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
sel at some suitable multiple of 125 p/sec
(p Least output increment)

(2) The rapid traverse rate can be set to the
upper hmit shown below

Metric Input 24,000 mm/min

Inch Input 2,400 in/min

The upper limit for X-axis speed 1s half the
listed values The optimum value of upper

limit 15 set according to the machine

Refer to the machine tool builder's manual,

for the definite value

2 4 2 FEED FUNCTICN (F- AND E-FUNCTION)

G code lhisted below must be designated before F,

and E function 1s commanded.

G code Function
G99 Designation of feedrate in mm/rev
Gos 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 Feed Per Revolution (G99 Mode) EXAMPLE

G 0 )
(1) Tool feed per revolution of the spindle can 99 5350 (rpm)
be specified with F (normal feed) or E (fine G0l Ul0oog F200 In case of F32
feed) In the above case, the feedrate 1s
(2) The feed ranges that can be specified by F x5 =20 mm/rev, x 350 rpm

the F and E codes are as follows = 700 ram fioin

G99 Mode, F and E Feed Ranges X
Format Range of Feed/Revolution FEEDRATE
' 700 mm/rmin
Metric F32 F O 01-F 500 GO mm/rev
nput E34 | EO0001-ES5000000 mmirey
Metnc +Z
Output
Inch Faa F 0 0001-F19 68501n /rev 4 Values of F command at linear or circular in-
input ~ terpolation represent the tangential feedrate
E26 E0 000004 -E19 685000 in /rev when two axes are simultaneously controlled
Metna Faz FOO1-F1270 00 mm/rev EXAMPLE 1
G99 5100 (r ,
e input E34 | EDO0003-E 1270 0000mm/rev (rpm)
outout | G01 U60. W40, F50 ,
utpu B
Inch Faa F0001-F50 0000 1n /rev In the above case, the feedrate 1s
nput E26 | F0000010-E 50 000000 mn/rev F x S = 0.5 mm/rev x 1000 rpm

= 500
These feed ranges are subject to the following 00 mm /min

restrictions depending on the spindle speed 5 v 3002 + 4002
I:Z axis feedrate component
Metric output F(E} XS = 24,000 mm/min
X-ax1s feedrate component
Inch output FE)XS = 2,400 in/min
Note

1 Program feed per revolution wathin such a range that the
X-axis component remains below 12 000 mm/min or

1,200 in /min
2 This upper kmit may still be reduced by the performance

hmit of the machine

Refer to the machine tool bulfder s manual EXAMPLE 2

G99 51000 (rpm)
G03 U - W 1 F20 ,

In the above case, the feedrate 1s.

NOTES
1 A command "F0" causes data errors

2 Any mnus value should not be specified for

F commands If specified, the machine wall Fx5 = 02 X 1000
not operate properly {mm/rev) (rpm)
EXAMPLE = 200 mm/min
F-250 , Wrong = Vfx2 + f[z2
3 Feedrate commands in the direction of the CENTER
X-ax1s must be given in radius ?\

~ 200 mm/min

+X

| &
+/ i)

11



2 4 2 2 Feed Per Minute {G 98 Mode)

(1) Tool feed can be specified 1n mm/min or
in/min with F codes

(2) The feed range that can be programmed
with F codes 1s as follows

G 98 Mode F Code Feed Range

Format | Range of Feed per Minute
Metnc F50 F1 - F 24000 mm/min
Metric Input
Output | Inch Fag FO 01-F 844 881n /min
Input
Metnc | cgo F1 -F60960 mm/min
Inch Input
(@]
utput | Inch Fa2 F O 01 - F 24000 00 1n /min
Input

Mote

1 Program feed-per-minute values so that the X-axis speed
component will not exceed half the above upper limit
teedrates
EXAMPLE

G908 GO1 U300 F1200
{(Metnc output metnc input)

2 The upper mit value 1s further subject to the limitahon
imposed by the machine performance  Refer to the
machme tool bullder s manual  This upper imit value s
to be set in parameter #6228

NOTES
1 Do not write F command 1n FO or negative
values

2 Commands 1n the X-axis direction indicate
speeds m radius

EXAMPLE
G98
G01 Xz200. F700 ;

+X

FEEDRATE
700 mm/min
F 700 mm/mn

+Z

Values of F command at linear or circular
interpolation represent the tangential feed-
rate when two axes are simultaneously con-
trolled

12

EXAMPLE 1
G98 ,
G0l U60., W40, F500 ;

In this case,

F =500 = Y3002 + 4002
(mm /min)
Z-ax1s component

X-axis component

+Z  {(a)
EXAMPLE 2
G98 ,
G03 X z I F200 ,

In thas case,
F = 200 = V/ {x? + fz2
(mm /min}

GENTER

j\\QOO mm-rmin
Y
~

2 4 3 AUTOMATIC ACCELERATION AND
DECELERATION

Acceleration and deceleration for rapid traverse
and for cutting feed are automatically performed
without programming

2 4 3 1 Acceleration And Deceleration of Rapid
Traverse And Manual Feed

In the following operation, the pattern of auto-
matic acceleration and deceleration 1s hnear
(See Fig 2.3 )

Positioning (G00)
Manual rapid traverse (RAPID)
Manual continuous feeding (JOG)

Manual HANDLE feeding (HANDLE)



v

' Goo

VELOCITY

TIME R

Fig 2 3

Raptd 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 auto-
matic acceleration and deceleration 1s of expo-
tential curve (See Fig 2.4.)

Cutting feed (GOl to G03)

VELOCITY

TIME

Ffig 2 4

Feedrate time constants are set at 2 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 51 S 2-DIGIT PROGRAMMING
(SPECIAL SPECIFICATIONS)

The spindle speed 1s specified by two digits fol-
lowing the address 5 (S00 to S99)

For each S code and 1ts corresponding spindle
speed (rpm), refer to the machine tool builder's
manual.

When a move command and an S code are 1ssued
1in a block, execution will depend on the machine

tool design and construction (Whether the S com-

mand 1s executed together with the move com-
mand or after the completion of tool movement)
Refer to the machine tool bulderts manual

EXAMPLE

G00 511 MO3 ,
- 5 command
Spindle CW
X 7z , 511 Effective
G0l Z F ,
GO0 X Z MO05 , N
Spindle stop
MO3 -, S11 Effective
X VA s
G01 Z F , >
s22 , N
X A F , 522 Effective

NOTE The two-digit BCD output 1s sent to the
machine when S and two-digit command
1s 1ssued

2 5 2 S 4-DIGIT PROGRAMMING A'

(1) Four digits followang 5 (S0 O0OQ) are used
to specify the spindle speed 1n rpm

(2} When S command 1s given in a block together
with M03 (spindle forward runming) or the
M04 {reverse runmng), 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
51000 M03
SPEED
3 SYNCHRONIZATION

™~ ACTUAL SPINDLE
SPEED

COMPLETION OF
M COMMAND

START OF THE BLOCK

13



2 5 2 § 4-DIGIT PROGRAMMING At(Cont d)

{3) S commands are modal Although the spin-
dle stops at the M05 command, the S com-
mand 1s retained Therefore, when M03
{or M04) 1s given, the spindle runs accord-
ing to the 5 command

(4) When S command 1s changed after the spin-
dle start by M03 or M04, S command should
be given within the range of spindle speed
selected by spindle gear

NOTES

1 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
Negative S commands must not be programmed

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

3  With machine tools with which the main spin-
dle gear ratio changes can be specified by
M codes, first write the applicable M code
to preselect the desired gear ratio, and then,
write the S command Refer to the data of
the machine tool builder for the number of
gear ratios, the speeds at various gear ratios,
and other details

4 When the control 1s provided with this func-
tion, the spindle maximum speed commanding
function with the instruction "G50 S !
can be used

2 5 3 § 4-DIGIT PROGRAMMING B'

(1) This function 15 to modify the S 4-digit com-
mand A output freely through the program-
mable machine interface

{2) Basically, this function 1s used 1n the same
way as the 5 4-digit command A function,
but 1t 15 normally used to set the manually
controlled spindle speeds controlled by the
rotary switch on the machine control station
corresponding to S command speeds For
the details of S command speeds, refer to
the machine tool builder's manual

2.6 TOOL FUNCTION (T-FUNCTION)

2 61T 3-DIGIT PROGRAMMING
{SPECIAL SPECIFICATIONS)

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

T

Tool offset number

{0 -9

Tool number

14

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

wWhen a move command and a T code are i1ssued
simultaneously, execution will depend on the ma-
chine tool design and construction

the two commands are executed simultaneously,
or

the T command 1is executed upon completion of
the execution of the move command

For this, refer to the machine bulder'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 Compensatlon'l' 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+ []0JO

i Tool offset number

{Nose value (R) memory)

Direction of tool nose
radius compensation

For T code designation for work coordinate
system shift (G50 T 3OO )T, refer to
2 8.23 Work Coordinate Multi-Shaft

2 86 2 T 4-DIGIT PROGRAMMING

(1) Four digits following the address T specifies
the toel number

T gl

| 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 applicable 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 1s changed by the T
command, a turret lathe begins to index the
tool 1instantaneously Therefore, the turret
should be removed, before the command,
from the area where an accidental collision
might occur

2 Tool offset number  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 1s called Offset Memory

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

{ QOFFSET MEMORY NO

WORK COQRDINATE  {No | X z R
SHIFT MEMORY 00
(1 GROUP) 01 T3 DG
0 SPECIAL
TooLoFFseT g L8 L b
MEMORY — 1‘0 J_ ;:é%GIT
soGrOUPsS MAXY | |06 | | et
157 MEMORY
50 SUPPLEMENT
*TOOL COORDINATE 51
MEMORY — )
(30 GROUPS MAX ) 80
TOOL WEAR MEMORY 81
{19 GROUPS MAX) ~ !
L99
—
*TO0L RADIUS |
MEMORY
NOTE For the actually usable range within the

above Offset Memory, refer to the machine tool
bulder'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
tool selection Nos 1n the T function The

work coordinate shift memory 1s an independ-

ent function, not related 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 1s specified, the off-
set value corresponding to the tool offset number
15 added algebraically to the command value 1n
the program and the tool 15 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 1n 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 toeol position offset values should be
set again  Thus, the programmed machining 1s
attained without correcting the program

(1) Range of tool position offset value

The programmable range of tool offset value
15 shown below

Qutput Input Setting Range

Metric Metric input 0-18388 607 mm

Output Inch nput 0-+330 2601 In
inch Metnc input 0-19999 998 mm
Output Inch input 0-£B838 8607 In

(2) Sign of tool position offset values

a Store the tool position offset values in the
Offset Memory The offset value 13 the de-
viation from the tool tip position of the
reference tool which i1s determined as zero

+ X
g ACTUAL TCOL POSITION
+8, — & W
=& 6 oaveTER)
-Z +Z

PROGRAMMED

TOGL POSH s

NON 2

LY

Fig 25
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2 6 4 TOOL POSITION CFFSETS (Cont'd)

(3)

(4)

16

Description of tool position offset motion

As mentioned above, when the tool specified
by the address T and 4 digits 1s moved, the
offset value corresponding to the tool offset
number 15 added to the command value 1n the
program algebraically and the tool tip 1s
moved to the offset position

When there 1s no move command in the block,
the tool moves only by the offset value
Once, the tool offset number 1s designated,
the tool moves always to the offset position
until another number 15 designated When
the other offset number 1s designated or

the offset value 1s changed, the offset value
1s compensated for by the amount of the
difference between the old and new offset
values

OFFSET VALUE
T101

(+ 86Xy, + 82y)

TI115

(+ §X2, + 8§272)

OFFSET MOTION

+¥ 1))

8%,
F
(X7 + 9z,
+ 4

EXAMPLE

T101 , D
GO0l X Z F(E) R 3

T115 @&

{Block of the
offset motion)

Move speed with tool offset

The move speed of tool offset 1s determined
by the feedrate command that 1s effective
the block Therefore, the feedrate command
{G00 or GO1 F ) should be 1ssued before
or 1n the block containing the tool offset
number

(%)

EXAMPLE

G50 X Z , Offset motion 1s

GO0 s M03 T0108 made at the rapid
X . traverse rate

instructions for commanding tool position
offset

Tool position offset i1s 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 1s commanded When T-code 15 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 15 modal, 1t 1s retained until
the other T code 1s designated

EXAMPLE

The tool number NOZ 1s
selected Tool offset
motion 1s made accord-
ng to the contents of
the tool offset number 02

G00 TO0202 ,

When the tool offset value must be chanped,
the T-code whose tool offset number 1s re-
written should be commanded again

EXAMPLE

G000 TO020Z2 ,
GO0l X Z F ,

Tool offset number 02

15 replaced with 16

Tool offset motion 1s made
at the cutting feedrate

G01 TO0216 ,

Note that 1f the too] number 1s changed 1n this
case, the tool indexing motion starts

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

I code for change of tool offset number
should be commanded 1n the block together
with cutting feed command



EXAMPLE

(D Goo TO0202 ,

G0l X Z F )
@ G01 U+ w- F T0216 ,
+A DIFFERENCE OF TOL OFFSET VALUE BETWEEN

TO216 AND T 0202
MOVEMENT OF COMMAND (%)

MOVEMENT WITHOUT COMMAND T02i6 IN (2

STARTING POINT (BEFORE THE

| +Z  EXECUTION OF COMMAND ()

When the T command and the move command
are i1ssued itn the same block, the tool nose
moves to the offset position Therefore, 1n
the above case, the taper angle 1s corrected
by the difference of the offset value between
T0202 and T0216

d¢ When the tool position offset 1s required to
cancel], the T code with the tool offset num-
ber 0 or 00 (T [0 00) must be commanded
The tool position offset 15 instantanecusly
cancelled

EXAMPLE

G000 TO0202
G0l X - Z F ,

GOl U+ w- F T0216 ,
@ G0 X A TO200 , The offset
motion 1s
cancelled

Tool moves
according to
the position
specified by
X and Z

The block @ of EXAMPLE can be divided
into two blocks
G00 X Z .

T0200 Only cancel motion 1s made
at rapid traverse rate

NQTES

1 Tool position offset 1s cancelled by RESET
operation.

2 The tool offset must be cancelled before M02
or M30 1s commanded

3 The tool offset should be cancelled alsc before
Automatic Zero Return (G28) 1s commanded

4 When the control 1s 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 15 cancelled automati-
cally

6 The tool offset must be also cancelled before
Zero Return Check (G27) 1s commanded If
the G27 1s commanded at the state where the
tool offset 15 effective, the control will be
the state of Zero Return check error, because
the tool offset value 15 added te the program-
med position

2 6 5 WORK COORDINATE SYSTEM SHIFT *

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 1s "00," by the same pro-
cedure as for writing tool offset values.

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

When G40 coordinate system 15 set

o oW

When G40T work coordinate system 1s set

s}

When automatic coordinate system 1s set

ja

Poslition Absolute display 1s reset by ORG
key

That 1s, when these coordinate systems hst-
ed above are set, the shift values are simply
added Tools are not shafted

X +X

. ORIGINAL COORDINATE AXES
LA Za

Xal2
(3 +Z

/SHEF[
¥ / +Z

SHIFT COORDINATE AXES Fig 2 6

aXs2

FanY
L

17



2 6 5 WORK COORDINATE SYSTEM SHIFT (Cont'd) The correspondence between tool offset mem-
ory Nos and tool wear value memory Nos

For positive shift values AX and AZ, the 15 as shown below

coordinate axes are shifted in the direction

shown above Xo and Zo are original coor- TGOL OFFSET
dinate system setting values { mEMORY NO 7100 WEAR VALUE MEMORY NG
o T os
(3} This shift function 1s executed at each time f( - )Z(
any of the conditions described 1n a, b, c, L __| ¥ %
and d s met m X o LX
7 " 7
{4) When the contents of Work Coordinate Sys- or
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- < L T
MENT VALUE DIRECT INPUT" 15 effective ¥ [z —-|_ % [7Z
for the Work Coordinate Shift Memory with
n "
an offset memory No "00 Fig 27
NOTES
When 1nput signal WOP
1 The shift command by the Work Coordinate 2 gna e on additron
Shift function can not be cancelled unless When 1nput signal WOM 1s on subtraction
the setting value 1s changed to "0 " No
reset operation 1s effective in cancelling 1t EXAMPLE
When WOP on
2 T OOoo , Tool position offset cancel ( s on)
- T901Z2 , The content of the tool wear
Gs¢ TOLo0 , Wotl;k coordinate system value memory No 92 1s add-
seting ed to the content of the tool
The tool offset No 00 in these mstructions offset memory No 12

has nothing to do with the contents of Work
Coordinate Shift Memory NOTES
1 The offset value change function takes effect
t when the command T9 A A, 15 executed
2 6 6 TOOL WEAR COMPENSATION (T90 &.2) if both the mput signals WOP and WOM are
off when this command is executed, no change

With certain tool wear value preset m Tool Offset takes place

Memory, the preset value can be added to or de-

ducted from the values of any desired tool offset 2 While parameter #6023Dg = 1, 1f a WOP or WOM
No 1n the part program by means of some spe- signal 1s turned on (closed) twice 1n succes-
cific T code command, 1n order to automatically sion, the second offset addition or subtraction
compensate for tool wear 15 not executed While D4 = 0, the addition
or subtraction 1s executed also 1n the second
{1) wWith the following T-command, the contents time  This function 1s useful when forming
of tool offset Nos 01 - 19 are changed an automatic tool wear compensation system
in which the work size measurement by an
T AN external measuring instrument 1s utilized

—E——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 f{e g , 81) corresponding to the spe-
cified tool offset No {e g , 01) are added
to or deducted from the contents of Tool
Offset Memory {e g , 01} for both the X
and Z axes

18



AUTOMATIC
COMPENSATION SYSTEM

i |
PREGCDING
PROCESS —C§_O -

SUBSEQUENT
PROCESS

NC MACHINING
PROCESS

WORKPIECE MEASURING
PROCESS

INTERIM WORKPIECE
{ONE PIECE}

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, #6023D,
should be set to 1 for proper automatic com-
pensation of tool wear With a system n
which there 1s no intermm workpiece, #6023D4g
should be set to "0 " For details, refer to
"Connection Manual "

2.7 MISCELLANEOUS FUNCTIONS (M-FUNCTION)

The miscellaneous function 1s specified with the
address M and a maximum 3 digits The function
of each M code (MO0 to M99) 1s determined by the
machine, except for several M codes Refer to
the machine tool bulder'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 STOP (MO0, M 01, M02, M 30}

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

MO0 Program stop
M01 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
(M 90 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 T

Program interrupt off

Program interrupt on

M92 + Buffering of 1 block

M93 T  Buffering of 4 blocks
M94 t  Remote tool compensation for X-axis
M35 i  Remote tool compensation for Z-axis
M96 T Tool radius compensation
circular path mode
M97 * Tool radius compensation
intersection computing mode
M98 Subroutine program call
M99 Subroutine program end
M100 to 109 Not used {for special application)

2 7 3 PROGRAM INTERRUPTION ON/QFF
M1, MoD) !

The following M codes are used for the program
imterruption function

M code Meaning

‘

M90 Program intemupt function OFF

Mg Program snterrupt function ON

Note When power 1s applied, the current M code 1s changed
to the M code marked with™  However, it 1s not changed by
RESET operation

M91 P ,

During the time from this command to an M90
command, whenever a program interruption
signal 15 received, the program under execu-
tion 1s mnterrupted (1f the machine 1s 1n motion,
1t 15 stopped after deceleration), and jumped
to the program whose number 15 specified by

P

M30 ,

With this command, the program interrupt func-
tion 15 cancelled.

2 7 4 BUFFERING FUNCTION (M93, M92} '

(1) The following M codes are 1ssued for
buffering function

M code Meaning
Maz2 ‘ 1-block buffening
MB3 4-block buffenng

Note When power Is applied, the currert M code 15 changed
to the M code marked wirhg  However, 1115 not changed by
RESET operation
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2 7 4 BUFFERING FUNCTION {M 93, M92) {(2) Compensation in X-axis
(Cont'd)

M94 U )

(2) 4-block buffering (M93) With this command, the control outputs a
When M93 , command 1s given, the control data request signal to the outside, receives
enters the 4-block buffering mode, which signed 3-digit BCD data, adds 1t to the X-
remains until M92 1s commanded subsequent- axts offset valueof the specified tool offset
ly. In this mode, up to 4 blocks of data No , and makes the sum value as the new
are read 1in advance [or subsequent opera- X-ax1s tool offset value
tion With programs in which the operation
time for the 4 blocks read in advance 1s (3) Compensation 1n Z-axis
longer than the reading and processing time
of the subsequent 4 blocks, interruption MO5 Z
between blocks can be eliminated This '
function 15 effective m avoiding a shiny With this command, the same operation 1s
streak on the workplece caused by feed performed as above with Z ax1s

stop between blocks

{4) At this time, if "mnput command x 10
signal{DIX}" of the control 1s on, the mput
data 1s multiplhed by 10 before being added
to the data stored in Tool Offset Memory

(3) l-block buffering (M92)

When M92 command 1s given, the 4-block
buffering mede 15 cancelled, and the 1 block

buffering mode 1s restored Range of Remote Tool Offset Modificahon Data

NOTE: While the tool radius 1s bemng compensated
for with the M93 function, up to two blecks not Command 10 Times Comrr|1andt100 Times
containing move commands are permitted, and as Input Off ot on
the result, up to é blocks may be read in advance. Metric Input 0—+0 999 mm 0-+9990 mm
EXAMPLE
Inch Input 0-7F009991n 0- 09990
N&51 M%3 , Start of 4-block advance
d
reading {(5) This function differes i detail with the type
N52Z GO1 U F , | Stop between blocks of the formed compensation system. For
for tool radius com- details, refer to the machine tool builder's
N53 X Z. .
pensation or other manual,
N54 calculation can be
avolded
2 7 6 CIRCULAR PATH MODE ON/OFF ON TOOL
RADIUS COMPENSATION (M97, M96) '
M58 M92 , —— Cancelling 4-block advance
reading These M codes are effective when the control 1s
provided with the tool nose radius compensation
2 7 5 REMOTE TOOL OFFSET MODIFICATION option
{(M94, M95)

(1) The following M codes are used

with this function, the contents of a specified

tool offset No can be modified by the machining M code Meaning

error data obtained by an external measuring

instrument and fed back to the control With

this function, an automatic tool wear compensation

system can be formed Tool radius compensation circular path off
Me7 {Execution of intersechon pont}

MS6 Tool radius compensation circular path on

{1) For this function, the following M codes are
used. Note When power 1s applied, the cutrent M code 18

changed 1o the M code marked with™8

M code Meaning However, it 15 not changed by RESET operation
M94 X-axis remote tool offset modification
M85 Z-axis remote tool offset modificaton

These are non-modal M codes
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{2)

With the tool radius compensation mode by
G4l 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° 1s mn the following
two categories

M96 mode

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

M97 mode

The center of the tool nose radius moves

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

INTERSECTION

(3)

b

M 87 mode (caiculation of
Intersection)

M 96 mode
{circular arc)
Fig 2 8

Commands of M% and M97 become effective
from the edge 1in the following command
blocks

GOl X zZ - F ' From the move

around the edge

(GO01) X Z(-or M’g?)ﬁ n this block
GO0l X A F :

From the move
around the edge

M3 (or M97) , in thus block

(Go1) X zZ ,

2 7 7 SOUBROUTINE PROGRAM (M98, M99)

With this function, subroutine programs which
have been numbered and stored in advance are
called and executed as many times as desired

(N

The following M codes are used for this
function

M code Meamng
M8 Call of subroutine program
Meg End of subroutine program

(2)

(3)

(4)

Call of subroutine program (M98)

M98 P Q L ,

with thus command, the subroutine program
starting with a sequence No f{ollowing {3 1n
the part program with the program No
specified by P 1s called and 1s executed L
times

However, when

P 1s omitted
subroutine program following the sequence
No Q in the main program 1s called

3 1s omitted

subroutine program starting at the leading
end of the program No specified by P 1s
called

L 1s omitted execution 1s only once

Subroutine programs can be nested up to
4 times

End of subroutine program (G99)

M99 , 1s written at the end of subroutine
program to end 1t

When this code 1s 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 P ,

When this 15 written at the end of a sub-
routine program, the operation returns to
the sequence No specified by P 1n the main
program

Simple jump command

M99 P ==+ ;

When this command 1s used i1n the main pro-
gram, the operation simply jumps to the
sequence No. specified by Q 1n the man
program If Q 1s omtted, the program
simply jumps to the leading end of the main
program

N1 G350 X0 70
N2 Gor

N9 M9y

Writing mult: blocks (10 lines maximum)} of
this program and executing cycle start
make endless operation
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2 7 7 SOUBRQOUTINE PROGRAM (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 15 displayed

2  While command L for the number of repetitions
1s under execution, the remairng number of
repititions can be displayed For detals
refer to 4 3 2 2

3  This function can be used when subroutine
programs are stored in the part program
memory Main programs can be commanded
through NC tapes or the part program memory

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

EXAMPLE

Mam Program Subroutine Program

o —
T — ey e
S~
0100 ,f ‘,’ lC\)JZlUO
N GOO ; K
Nz MO8 P200 Q3 L2 o -— K N2
N3 K N3
N4 M98 P200 Y,
AN 4
NG et Y '
\ Y
=1y N | N20 M99
/\/ LN '
S———t _—‘—’_—‘-.________,_-
\_'_/
Two himes
One hme

2 7 8 OTHER M CODES
(1) How to use the other M codes other than the

above depends upon the machine  Refer to
the machine tool bulder's manual

Tadle 2 7 Typical Example of M Codes for Machine

M code Meaning Remarks

MO3 Spindle forward runrung
Direct switching from
M 0310 M04 cannot be done

MO4 Spindle reverse running MO5 must be snserted
between them

MO5 Spandle stop

M08 Coolant on

M09 Coolant off
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(2) When these M codes are commanded 1n the
same block with move command, execution
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-cdigit BCD codes

2 7 9 M 3-DIGIT BCD OUTPUT '

When the control 1s provided with the M 3-digit
BCD output option, it 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-digit BCD
codes

(2) M90 through M109 are internal processing
M codes, and no BCD code for them i1s out-
put See 2 7 2 M CODES FOR INTERNAL
PROCESSING

(3) With MO0, M0L, and M30, decode signals are
output 1n addition to the BCD output
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 tool bulder'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 into the
following two types

Meaning
Modal G-code effective until the other
G-code G-code of the same group 1s commanded
Non-modal G-code effective only 1in the commanded
G-code block

{2) G codes 1in groups from 01 through 11 are
modal When the control 1s energized with
the power switch, the G codes marked with
fF in Table 2 8 1 are automatically selected



(3)

(4)

{5)

(6)

(N

G codes of % group 1n 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 1n Class B are basic, and those 1n
Class O are options The use of optional
G codes 15 determined by the machine tool
design See the machine tool bulder's
manual

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

When the special G code I option 1s 1ncor-
peorated in the control, the setting of param-
eter #6005D7 to 1 will convert G codes to
spectal G codes I Setting the parameter

1o 0 will reconvert the G codes to the stand-
ard G codes

2 8 2 POSITIONING (G 00, G06)

2 8 2 1 Positioning {G OO}

(N

(2)

GO0 X{U} Z(W) »

This command moves a tool at rapid traverse
rate to the point (X, Z} in the coordinate
system set by the G20 command or moves 1t
away by (U, W) from the present pomnt for
each axis mndependently

For the rapid traverse rate, as 1t depends
upon the machine, refer to the machine tool
builder's manual

EXAMPLE
X-Axis 12 m/mn
Z-Ax1s 6 m/min
+X
! w
z

L{
+Z

(3)

{4)

(5)

(6)

Along the axes specified by GO0, the ma-
chine shde moves 1n rapid traverse rates,
independently of each other The resultant
tool locus may not be a straight Iine, and
when working out the program, care must
be taken to avoid fouling between the tool
and the workplece

G00 15 a modal G code 1n the 01 group
When 1t 1s commanded, 1t remains effective
until other G codes 1n the 01 group are
commanded

For the positioning with GO0, the pulse dis-
tribution 1s started only after the ERROR
DETECT state 1s 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 1s used, therefore, the
workpilece edges are machined true, and
rounding 1s 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 1s commanded, G00 should be
put 1n the T-code block GO0 1s 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) X30 2z , G00 can be omitted
1n positioning
0} l
x A
@ .7
’,’
-
I
N
30 DIA

7 % +7
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2 8 PREPARATORY FUNCTIONS (G-FUNCTION)} (Cont'd}

24

B Basic
Table 2 8 List of G Codes G Optional
G Code GSgs;:;aiI ngsgéaln Group Function Secton
' GO0 G 0o T GO0 Positioning {rapid traverse feed) B
r GOl GOl GO Linear interpolation, angle programming for inear interpolation B, O
G022 G 02 Go2 “ Circular interpolation CW, (radius R designation) B, O
GO3 GO3 GO3 Crircular interpolation CCW, (radius R designation} B,
G004 G004 Go4 Dwell B
G06 G0B G068 * ERROR DETECT OFF positioning B
G10 G10 G10 Tool offset value setup (0]
Gt G111 Gt Beveling o}
o Cornenng
Gi12 G12 G2 Rounding 0
G20 G20 G70 Inch input specification O
G21 G21 G71 ® Metnc 1nput specification o]
G22 G22 G22 Radius programming for circular interpolation CW o]
G23 G23 G23 o Radius programmng for circular interpolation COW o]
G27 G27 G27 Reference pont return check B
G28 G28 G28 7Automat|c return to reference point B
G29 G29 G29 * Return from reference point B
G3c G30 G30 Retunirn to 2nd reference point 0
G311 G31 G31 Skip funchon (6]
G 32 G33 G33 Threadcutting, contnuous threadcutting, multi-start threadcutting B, O
G34 G34 G34 “ Variable lead threadcutting o]
G35 G35 G35 * Tool set error compensation o]
G 36 G36 G36 Stored stroke limit 2nd area ON 0
G3r G37 G37 o Stored stroke hmit 2nd area OFF O
G38 G38 G38 Stored stroke hmit 3rd area ON 8]
G G39 G 39 ® Stored stroke limit 3rd area OFF o]
v G40 4 G40 G40 Tool radius compensation cancel o
G4 G41 Gal Tool radius compensation No 1 @]
G4z G42 G42 06 Tool radius compensation No 2 0
G43 G43 G43 Toal radius compensation No 3 0
Ga4d Gad Ga4 Tool radius compensation No 4 Q
¥V shows the G codes selected when the control 2 When the control 1s reset, whether G code
15 powered or reset of 01 group should be GO0 or kepi as the
NOTES current one can be set by parameter #6005Dg
1  The following G codes for immitial state when ’ Radlgs prczlgra};mménogz ford c(:}r(;:;.llar tmtgrp;)]actzlzn
power 15 applied can be set by parameters CGazng, ieg‘;e:tlvgly o metead
Group G cose paraeter T e T Rt e 28 7 Cotnenng
01 Gooor GO1 46005 De 5  Imitial states of G codes of 05, 07, 08 groups
o1 G98 or G99 4600501 e B e tmg data. (#6001Dg. Py
03 G 90 or GO #6005 Do D2)




B Basic

Table 2 8 List of G Codes (Cont'd) O Optionai
G Code GSggg;all GSgs;:;alu Group Function Section

Coordinate system setup B

G50 Go2 Go2 *
Maximum spindle revolution setup, work coordinate system setup O
G5t G 51 G51 Return of cument display value to ongin O
G65 G 65 G5 * User macro simple call 0
G 66 Ge6 Ge6 User macro modal call o
4 Go7 Ge7 Ge7 o User macro modal call cancel o
G68 G&8 G68 Murror Image by programming ON o}
) G 69 | G 69 ' G B9 0 Mirror image by programming OFF (o]
G70 GY0 G72 Fimshing cycle 0
G7Nn G71 G73 Stock removal In turning 0
G72 G72 G74 Stock removal in facing o]
G713 G73 G75 * Pattern repeating Multiple repetitive cycles O
G74 G74 G76 Peck dnlling i Z-axis e}
G75 G75 G77 Grooving In X-axis (¢]
G76 G76 G78 Automatic threadeutting cycle 0
G90 G77 G20 Tumning cycle A B
Go2 G78 G21 01 Threading cycle B
GY4 G79 G24 Facing cycle B B
G996 G 96 G996 Constant surface speed control O
r Go97 Go7 Gar ez Constant surface speed control cancel o]
' Gos G944 G994 Feed per mnute {mm/min) B
' Gog G95 G95 o Feeb per revolution {mm/rev) B
G0 G90 Absolute command B
Go Go1 % incremental command B
G122 G122 G122 Tool registration start o
' G123 G123 ' G123 " Tool registration end Tool ife control o]
G G GMm Taper muttiple beveling/rounding (0]
G112 G112 G112 * Arc muthiple beveling/rounding o]

¥ shows the G codes selected when the control
18 powered or reset.

NOTES:

1  The followmng G codes for imitial state when
power 1s apphed can be set by parameters

2,

When the control 1s reset, whether G code
of 01 group should be GO0 or kept as the
current one can be set by parameter #6005D¢

Radius programming for circular interpolation
can be made by G02 and G03 instead of G22
G23, respectively

Group G code Parameter 4 Cornenng can be programmed by G01 imnstead
of G1l and G12 Refer to 2 8 7 Cornering,
01 GO0 or GOl 6005D N
#60050s 5 Imtial states of G codes of 05, 07, 08 groups
04 G98 or G99 #6005 h when power 1s applied are determined by
th t tt dat 6001Dg, D).
03 G900 or GO #6005 Do Dze)lr respective setiing data (600100 l
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2 8 2 2 ERROR DETECT OFF POSITIONING (G 06)

(1) Go6 X(U) Z{W) )

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

following aspects

a GO061s a non-modal G code 1n the * group
It 1s effective only 1n the programmed block

EXAMPLE

GO0 X y/ ,

G06 X z , —— Move by GO0b6
X Z , —— Move by GO0

b With the positioning of G06, the positioning
pulse distribution 1s ammediately 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, wrokpiece edges are rounded
to the extent of servo lag pulses.

NOTE The ERROR DETECT ON/QOFF signals
(SMZ) are effective only for cutting feeds, and

have no mfluence on the motion under GO0 and
G06.

2 8 3 LINEAR INTERPOLATION {GO1) '

GOL X(U} Z{wW) F(E) »

A tool ts moved to the point (X, Z) on a straight
line at the traverse rate designated by the For E
code 1n the coordinate system set by G50

moved away by (U, W) from the present point

F or E code must be specified 1n the block con-
taiming the GOl or 1 the previous block If
not, it causes a format error Feedrate desig-
nated by the F or E code 1s the tangential feed-
rate

+X
POSITION PROGRAMMED

/ / W

=

X PRESENT TOOL POSITION
+7

26
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EXAMPLE

G50 X100 Z60
GO0 TO0202 S600 MO3 ,
X35 z5
G0l Zo F1 Executed by
---- hnear inter-
X60 FO 2 , polation GOl

Angle programming for linear interpolationT

with the control equipped with this option,
linear interpolation can be commanded at
specified angles

G0l X{u) A F(E) , (a)

or

GOl Z(W) A F(E} - , (b)

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

Programmable Range of Angle A

Metnc Input
Q- 1360 000°
Inch Input




Table 2 9

Table 210

Sign Meaning

Angle counterclock- &
A+
wise from +Z-axs t4

Angle clockwise from
A- +7
+Z-axs A -

A+t A+
U/

X
+X START
i 7 ) POINT
START ! !
POINT
+Z
EXAMPLE
@D GOl X50 A+150 FO 3 ,
@ G01 z0 A-180 ,
+X
A=+150
t e

2 8 4 CIRCULAR INTERPOLATION (G 02, G03)

G02(Go03) X(Uu) - Z(w) . 1 K F(E)

A tool 1s moved on the circular arc whose cen-—
ter 1s away from the present position by (I, K}
The end point of the arc 1s (X, Z) in the coor-

dinate system set by G50 or away from the
present position by (U, W)}

A tool moves along a circular arc at the tra-

verse rate specified by the F or E code

The meanmings of G02, G03 and each address
are shown below

Meaning

Circular interpolation

Go2
clockwise
Circular interpolation,
Ggoa | po
counterclockwise
X (U End point of arc on X-axis

{Diameter value) F X END POINT

/W START POINT

End point of arc on /
z ¥
W Zoaxs camqbé&%

Distance from start point of
i arc to arc center on X-axis
{Radius value}

K

r/rx,l,<

1 Z

Distance from start point of
arc to arc-center on Z-axis

CENTER
+X

END POINT
= START I
1 ,, POINT

Oy
X
] K

+2Z

Fig 2 9

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

EXAMPLE
+X
27
[ K
. I
K28 N
B A
W 100 DIA
80 DIA

27



2 8 4 CIRCULAR INTERPOLATION (G 02, G03) (Cont'd)

Table 2 N
Arc Center
Coordmate (10000, —2700)
| 100 -60 _ 20 mm
2
K — 287 - 202 = v —384
= —-19 596 — — 19 60 mm

The above case can be programmed as follows

G0l Z- F ,

G02 X60 z-46 6 120 K-19.6 F s

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

NOTES

1 The direction of the arc of G02 for Clockwise
15 defined as fellows
"when viewing the X Z plane m -Y direction
in the right-hand coordinate system, the tool
moves clockwise from the beginning pomt of

the arc "
Therefore, the direction of rotation in the

plane (-X.Z plane) Fig. 2.21 is presented

mversely.
o Go2

Qcos

+Z

2 When the end point of arc 1s not designated

on the circumference specified by the radius,

the alarm 1s not displayed and the tool path
15 as follows The mark o indicates the end

pownt of arc.

b,

Y. e .

—C Ot = =
ARC
CENTER

- O — )

SN

7

~

28

Note that 1f the end point 1s designated 1n 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 is
applied to the tool nose radius compensation, or
the tool may not move properly Generally, 1t
1s 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 1s provided with Radius
Programming for Circular Interpolation, ra-
dius value can be commanded by G02, GO03

mnstead of G22, G23

EXAMPLE
a. GD3 X80,0 2Z15.0 I-10.0 K-30.0 F150 ,

END
POINT

4000 START

POINT

WO e

~1000
L -30 00

1500 5500

b G03 U40 0 Ww-40.0 I-10 0 K-30.0 FIL150,

X

END
POINT — 4000

4000
\ 2000

20
n CENTER e —1000

]

=1008

1500 55 00

2 8 5 DWELL (G04)

(1) Go04 U(P) .

This command interrupts feed for the length
of time designated by the address U or P

(2) Dwell 1s programmed as an independent
block



(3)

The maximum length of time which can be
designated with address U or P 1s as follows

Dwell time {0 001 te 9999 99 seconds

Dwell time 1s not influenced by mput/output
increment

EXAMPLE

G04 U3 5 3 S5-second dwell

G04 P3500 3 5-second dwell
NOTES
1 G04 15 a non-modal G code
2 The counting of dwell time 15 started from

the instant the control enters the ERROR
DETECT ON state upon completion of the
move coemmand block before G04
Therefore, with G04 U0 ,, the control
advances to the next block immediately
after detecting the ERROR DETECT ON
state

EXAMPLE

G0} w-1 F25 , — 1 mm feed

G04 UD 2 , — 0 2 second dwell time
GO0l w-1 , — 1 mm feed

with the above program, chip cutting feed
1s obtained

+X

02DWELL

] 1mm
——

et ——

+Z

2 8 6 TOOL OFFSET VALUE (G 10}

With G10 command,

tool offset values can be

set and corrected

(1

Gl0 P- X(w Z(w) R ,
With this command, tool offset values are

set or corrected in part programs

(2)

Table 2 12

Meaning
P For specifying tool offset No
X For changing the tool offset vatue to the
z specified value
U For adding the specified value to the onginal
w tool offset values
R For changing the tool radius to the specified

value

The offset values for which no address 1s
programmed are not changed

EXAMPLE

G10 Plé X325 w0 05 ,

Z 0 05 mm 15 added to
Z-axas value

X-axis value 15 set to 32 5 m

Contents of tool offset No 16
1s changed

The above format 1s used to make offset
value tapes, and to store the values In
Offset Memory at once

The tape format 15 as follows.

Label

%,

Gl0 P X R . .
Gilop . X . Z . R . s
GloP ... X Z R .. ,
%
/‘—__———_——\——____—____-

29



2 8 7 CORNERING (G11 G12) '

{1) Bevelng (G11)

X(U) K
G11
{z(w) I

Table 2 13

This command removes the sharp corner of
workplece Addresses X and Z cannot be
specified simultaneously 1n a block

Meaning of each address s shown below

Beveling for X-axis

Beveling for Z-axs

Gn X K FE G ZW) 1 FIE

END POINT

END FOINT —" . 45
> START POINT
I_ ,\/
\
-t (DIAMETER) W
- Z 1 t
START POINT
-7
K =

-r— Beveling Value

Beveling Direction

L Bevebng Value (Racws Value}

Beveling Direction

Beveling values (K and 1} are hmited within
the following values

|k <jurz| . 1] <|w]

The command exceeding the above value causes
format error

G00 X30 Zz0o ,

(M |61l z-20. 18 F30 ,

@ (G1l) X80 K-7

30

(2) Rounding (G12)

K
G1l2 X(W F(E) ,
Z(w) I

This command performs the rounding of the
corner Addresses X and Z cannot be spec-
ified simultaneously 1in a block The corner
1s formed as a guarter-round. Meaning of
each address i1s shown below.



Table 2 14

Rounding for X axis

Rounding for Z axis

GI2 Xl K FE G2 ZW) K FE
h— K+
E END
END POINT
POINT " —‘[‘ -
A Y
\ I+ START
X > POINT
+X u ’
Bl ipiamETER) -
1 d— 1 z W
.7 START POINT o '
K * K %

—r— Rounding value

Rounding direciion

—L—_ Rounding value

Rounding direction

Rounding values (K and 1) are himited within
the following values

|k <ure] o 1] <|w]

The command exceeding the above value
causes format error

GO0 X20, z0 ,

Gl2 z-25 19, F30 .,
(G12) X70 K-6, F20 ,

©
@

+Z

NOTES

1

G11 and G12 are modal G codes 1n the A group
They remain effective unti]l other G codes in
the group A are commanded

G11 and G12 are for one axis only If they
are commanded for both axes 1n the same
block, they constitute a format error

EXAMPLE

Glz X w K s Error "050"
In the G10 or G12 modes, no block without
I and K nor block in which I and K are 0
can be commanded If such a block 18 com-
manded, correct tool movement can not be

assured,

Tool radius compensation function? 1s effec-
tive to the blocks containing G1l or G12

In the finish form commands G70 through G73
of the special canned cycle T, blocks contain-
g Gll or G12 can be commanded.

G0l code can be used instead of G11 to speci-
fy 1dentical bevelhng

X(u) K

GOl Z(W) 1

F(E)' s

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

X(u) R

GOL % 7 (w) R

F(E) s

31



288 INC};I/METRIC DESIGNATION BY G CODE
(G20, G21)

Unit of measurement {metrc or inch) of mput
duta 15 =clectrvely specified by the following G
codes

G code Input Unit
G20 Inch input
G21 Metnc input

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

a Subsequent part programs
b 1ooloffset values

Part of settings and parameters

3]

d Part of manual movements
Displays
NOTES

1 When G20 or G21 1s commanded, the setting
of inch/metric selection 15 changed There-
fore, the state of G20/G21 at the time of
power application depends on the setting
by parameter #6001Dg

EXAMPLE

r/_\.______ﬁ
ER
CR
01234 ,

G20, ———f Inch input designation

—

P When G20/G21 selection 1s commanded in the
program, take the following procedure be-
forehand

a Cancel work coordinate system (G50T), iof
used
b Cancel tool position offset, and tool radius
compensation (G41 - 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 reset opera-
tion when current position cisplay (exter-
nal) 1s used

4 The tool offset values are processed differ-
ently 1n the G20 mode and the G21 mode
G20/G21 must be commanded after modifying
the tool offset values

Stored Offset Processing in G 20 Processing In G 21
Values {Inch) {Metnc)

15000 1500010 15 000 mm

2 8 9 RADIUS PROGF{f«MMING FOR CIRCULAR INTER-
POLATION {G22, G23)

In programming circular interpolation (GO0Z, G03),
the control requires the data of the arc-center
coordinates Normally, they are given by using
the addresses I and K

(1) 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
G2 | yuy zw) R OFE®
{G23)

A tool moves along the circular arc whose
center 1s radius R away from the present
position The end pomnt of arc 1s at coor-
dinates (X, Z) set by G50 or 1s away from
the present position by (U, W} Tool moves
along the circular arc at feedrate designated
by F code

(2) The meanings of G22, G23 and each address
are shown below

{3) Designation of radius value R

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

In this case,

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



Table 2 156

Meaning
G2z Circular interpolation by radius for +X
Cw
Circular interpolation by radius for
G23 oW
X(U) The X-coordinate of the end of the +X END POINT
arc (Dhameter value) Z. W
U
The Z-coordinate of the end of the * :[ 2
ZW | e X PR START PGINT
+7
Distance from the start point of arc
R to arc center

{Incremental value with sign)

Fig 2 1
+ X 180 OR BELOW
END ARC
POINT GENTER
START
POINT
+£
Fig 2 12

EXAMPLE

G01 X40 2Z-10 F20 ,

GO02 | (X40 ) 2Z-52 5 R3¢ (F20} ,

ARC CENTER

40 DIA

NOTES

1 G22 and G23 codes are modal They are kept
until other G code of 01 group 15 commanded

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

3  When R 1s varied with both start and end
points fixed, the too! will move along the
following circular arc

END FPOINT

CENTER

START POINT

Therefore, i1n the following case, the arc cen-
ter does not exist which causes data error

. (Distance between start point and end point)
2

R

4 Tool nose radius compensation 15 effective
for the block containing G22 or G23.

5 The block contaming G22 or 23 can he
designated i finishing shape commands of
special canned cycles (G70 to G73).

6  When the control 1s provided with radius pro-
gramming option, circular nterpolation by
rads (R) programming can be made by GO0Z,
G03 instead of G22, G23.

2 8 10 REFERENCE POINT CHECK (G 27)
(1) 27 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 simultanecusly, and then,
the position 1s checked for conformance with
the reference point For the axis for which
no command 1s given, positioning and check-
ing are not executed

7 ——me—

| REFERENCE PQINT

w ]
e U
// Z X
s
_____ - -
START POINT
Fig 2 13
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2 8 10 REFERENCE POINT CHECK (G 27) (Cont d)

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

NOTES

1 The reference point 1s 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 G28 automatic ref-
erence point return function See 6 21
Automatic Reference Point Return

2 If G27 1s commanded 1n 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

EXAMPLE

a Cancelling tool offset in the block pre-

ceding G27
T 000 ,
G27 U i »

b Cancelling 1n the block containing G27
G27 U w TOQOoo

3  The mirror image function 1s effective with the
motion commanded by G27 To avoid the
return position error, command G27 1n the
G 69 mode (Opposite tool post mirror image
off)

2 8 11 AUTOMATIC RETURN TG REFERENCE POINT
(G28)

(1) G228 X(u) Z (W) :

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 pomnt return function

The specified point (X, Z) or (U, W} 1s
known as "INTERIM POSITIONING POINT,"
or "INTERIM POINT "

34

REFERENCE
INTERIM POSITIONING POINT - POINT
'

POSITIONING

LN \- -
I“.

START w Jaetumn 1o REFERFNCE
POINT o S

I\\ W

Z

__/

Fig 214

bl

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

(2) When the return to reference motion 1s 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

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

APPHOACH SPEED )
BaPID TRAVERSE SET BY
SPEED APFROAGH SPEED 2 | papame TER
DISTANCE
& Vo 5peeD SEQUENCE
SPEED REDUCTION LIMIT SW  pERERENCE
POINT

Fig 2 15

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

RAPID TRAVERSE

SPEED SFQUENCE

Fig 2 16

(4) However, when low traverse speed 15 speci-

fied by parameter #6010D5-set to 1, the
same law motion speed as 1n the lst time 1s
obtained



NOTES

1 For parameter setting and other details of
the low traverse speed return motion shown
m Fig 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 1n the area
shown in Fig 2 8 114 Fig 2 8 11 3 can
be started from any position

RETURN
CIRECTICN

¢ AXIS
DFCELERATION
| | LIMIT SWITCH
REFERENCE RETURN UNABLE
POINT RETURN POSITION

START POSITIN

3 Before writing G28 i1n the program, cancel
the tool position offset as shown below

a  Cancelling 1n the preceding block
T 00
G28 X Z ,

b  Cancelling in the block containg G28
G28 X pA TGOgQJoo

4 When G28 15 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 (G 29)

(1) wath this function, the tool 1s positioned to
a specified pomnt via the interim point, after
1t has been once returned to the reference
zerc pomnt by the AUTOMATIC RETURN TO
REFERENCE ZERO COMMAND (G28)

G28 X Z , Point A > B+ C
e (reference zero point)
Pont B
G29 X Z . Point C - B + D
~ -
Point D

_@_b {REFERENCE ZERC POINT)

1

, 1T reruRn 10

i REFERENCE ZERQ
-t

- f T~ INTERM PONT

e )

D" '.r

i
) 17
4 Fig 2

(2) wWhen G2%i1s used, consideration on the dis-
tance between points B and C 1s 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 1n
the direction for which instruction 1s omitted

(4) Where G28 15 programmed several times,
the point B created by the latest G28 in-
struction 1s effective for the motion by G29
EXAMPLE (abselute input)
Coordinates of interun pomnt i1s equivalent to
these two blocks

X Z
N20 G288 X10 Z20 ,—e=(10 20 )

N25 G28 X30 , ———=(30 20 )

N26 G29 X-40 Z-50

GO0 X30 Z20 , -
G00 X-40 Z-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-
grammng G2Z8 or G29 If they are program-
med while offset 15 effective, the interim
pomnt B will be offset, and the tool will pass

point B!
C
{REFERENGE ZERQ POINT}

OFFSET DISTANCE
b - ""'f\o/

B (INTERIM POINT)
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2 8 12 RETURN FROM REFERENCE PCINT (G 29} {Cont d)

NOTES

Commanding G29 in 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 ,

N5l G28 U80 wz20

N52 T0400 ,

N53 G29 U-80 W40

€ (REFERENCE

‘¢_ ZEROD POINT)
-~

0
"~
/

7 by
\-|>U— +Z
L

20 40

2 8 13 2ND REFERENCE POINT RETURN (G 30)'

(1)

(2)

36

G30 X(U) Z(W) ,

With this command, the tool first moves to
an interim positioning pont (X, Z) or (U,
W) 1n two axial directions simultaneously,
and then, moves to the 2nd reference point
The tool does not move along the axis for
which no coordinate position 1s specified

2ND REFERENCE
2 POINT

INTERIM
POINT

Fig 218

The 2nd reference point 1s specified 1n
advance 1n terms of the distance from the
1st reference point commanded by G28, by
parameters #6612 and #6613.

EXAMPLE

w30

G30 uU-40

30 2ND REFERENCE
POINT

P 2 [ PARAMETER
. |2 6612

7/
L4
l, -
~ t 1ST REFERENCE

INTERIM POINT POINT
10 2 ND REFERENGE
POINT

PARAMETER ¥ 6613

NOTES

1

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

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

The same notes 3. and 4. of {5) for 2,8,11
Automatic Return to Reference Point apply
to G30 command.

When G29 1s commanded after G30, the tool
moves via the interim point specified by G30
to the position specified by G29
the intermm point 1s renewed only in the axis
specified by G30

However,

2 8 14 SKIP FUNCTION (G 31)

{n

(2)

G31 x(U) Z(W) (F(E} ),

With this command, a special hnear inter-
polation 1s executed During the interpo-
lation movement under this instruction, the
tool interrupts the interpelation motion
immediately, and proceeds to the next block,

when a skip signal 1s received

The motien after the receipt of a skip signal
varies with the instruction of the next
block

When the next block 15 programmed in incre-
mental values

The tool moves incrementally i accordance
with the next block from the point where
the interpolation 1s mterrupted



EXAMPLE

G331l wl20
GO0l wUiog

ACTUAL i

MOTION COMMAND I

=

SKIP
SIGNAL ON

50

' th__z

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 axas It remains
at the position where the skip signal 1s re-
cerved, 1f axis 15 not specified

EXAMPLE
G3F 2400 :
G001 X100 , ?—"
AGTUAL COMMAND |
N MOTION “i 100 DiA

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

200

EXAMPLE
G331 wloe
G0l X300 Zz200

SKIP SIGNAL ON

(3) G311s a non-modal G code

When no skip signal 1s recerved during the
execution of the block contaiming G31, the
tool stops at the end of the block, and alarm
"087" 15 displayed

{4) The feedrate for blocks containing G31 are
set 1in the following two methods, selectively
specified by parameter #6019D4

a Designation by F in the same way as with
normal programs

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 user macros.

NOTES

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

2 Before programming G3l, be sure to program
G40 for cancelling TOOL RADIUS COMPEN-
SATION Failure to do this initiates
alarm "024 "

2 8 15 THREAD CUTTING, CONTINUQUS THREAD
CUTTING (G 32)

This function 1s for cutting straight threads,
taper threads, scrolls and for continuous thread-
ding

(1) G32 x(u} zZ(w) F(E) ,

With this command, the tool cuts threads up
to the point (X, Z) specified 1n absolute
coordinates or (U, W) specified 1in 1mcre-
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 15 as follows
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2 8 15 THREAD CUTTING, COUTINUQUS Feedrates are hmited by spindle-speed 5 as

THREAD CUTTING (G32) {(Cont'd) follows
Tadle 2 16
Metric Output F(E} xS = 24,000 mm/oin
F t Programmable Range
oma for Threadcutting Inch Qutput FIE)XS < 24000 /min
F32 F O O01-F 50000 mm
Metnc The upper lhmit of X-axis speed component is
Input half the above
E34 E 0 0001 -E 500 0000 mm
Metnc (4) Command format of threadcutting 1s shown
Output | F24 F 0 0001-F 19 6850 n below
nch Table 2 17
Input
E26 E 0 000004 -E 19 685000
Type Command format
F32 FOO1-F 1270 00 mm N | G32 Z F
:e:t'c Straight orma W)
nch . E34 E 0 0003-E 1270 0000 mm Thread Precise | G32Z(W) E
nc
Output F 24 F 0 001-F 50 0000 In Nomal | G32 XUy ZW F
Inch Taper
Thread
input Precise G32 XU z F
neu E26 E 0 Q00010 —F 50 000000 In W W)
Scroll Nomal G 32 X{U) F R
F code 15 for normal thread cutting Thread Precise Gaz X E

E code 1s for prectse thread cutting

EXAMPLE Straight Thread
(3) The direction of lead specified by F and E

codes 15 shown below

Thread lead L =5 0 mm

Direction of Lead §7=50 mm

I 2= 3 0 mm
Cutting depth =1 0 mm

i x {x z} o = 45° Lead n the direction of Z-axis
Lcﬁ
a > 45° Lead 1n the direction of X-axis @ GO0 U-42

+Z

Limitation of Taper Angle Direction of Lead

@) @32 w-68 F50 ,

+X E/ GO0 u4z |,
o
1
I
]
'
L]
]
I
&

U/ G32 W-68

L GO0 U44

——@—— —= — £
W

’—\M"’NM START POINT
L {Lead)

+Z
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EXAMPLE Taper Thread

Thread lead L =4 0 mm
§1=3 0 mm
§2=2 0 mm
Cutting depth =1 0 mm

G000 X13 ,
G32 X38 Ww-35. F4 0 ,
Go0 X60
w35
X-11
G32 X36 w-35
GO0 X60

+X - -&/
60 DIA %

P S

(5) Continuous thread cutting
O @32 x(U) Z(wW) F(E)
& (G32) X(u) Z(W) ,

@ (G32) xX(U)- Z(W) s

[}

This command executes thread cutting.

(a) Pipe Jont

+Z

{b) Worm Screw

Since the stop time between thread cutting
blocks i1s approximately zero, smooth, con-
tinucus thread cutting 1s possible If
thread lead specification 1s changed midway,
the thread becomes irregular near the
boundary of blocks

NOTES

Allowances § 3 and § . are required for thread
cutting because lead error occurs near the
starting and end points

if spindle speed 1s not constant during thread
cutting, the leads become incorrect due to the
servo lag.

Threading up for thread 1s not effective at
G32 If necessary, G92 (or G761) 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
m G98 mode,

In Dry Run mode, the tool moves at Jog feed-
rate.
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2 8 15 THREADCUTTING, CONTINUOUS THREAD
CUTTING (G 32) {Cont'd)

{6) Allowance for lead error(6 1, &2}

+X

82 &

=

Fig 2 20

+Z

§1 and & pare obtained approximately from the
following equation

Table 2 18

Equation Meanings

L{mm) Lead of thread
S{rpm) Spindle speed
K Constant
{Normal value 30)
a (—) Accuracy of thread
_AL  Lead emor

LS 1
o1 91>gokMa "

L
N LS
o2 bz > K in Natural loganthm
(log &)
a 1750 | 1100 1/150 200 | 14250 | 1/300

(m1g—1) 201 | a6t | 401 | 420 | 452 | av0

EXAMPLE

Lead of thread L =3 0 mm
Spindle speed S = 500 rpm
Thread cutting a = 1/100

LS 1

1> gog nm Y
3.0 x 500 _
e Py %x 361 =3.0mm
L § 3.0 x 500
3 = =
2> 0K T0.K 0.83 mm

2 8 16 MULTI-START THREADCUTTING (G 32)'

With this function, multi-start threads containing
two or more threads per lead can be machined
without shifting the starting point  In thread
cutting, the tool feed 1s started in phase with a
start point pulse (1 pulse/revolution) generated
by a pulse generator installed on the spindle to
control 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 1s displaced irom
the starting pulse position by a preset angle

LEAD

Two Start Thread

Fig 2 21

(1) G32 x{U) Z(wW) 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) pownt, 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

0 001 deg
Programmable range 0 5 B £ 360 000

Least mput increment

wWhen decimal point mput 1s used, Bl ~ldeg
The B code 1s non-modal, and 1s effective
only in the programmed block

{3) Number of starts and B code

In principle, the thread starting points on
the workpilece circumference should drvide
the carcumference 1nto equal portions

4 START THREAD
STARTING POINT

2 START THAEAD
STARTING POINT

3 START THREAD
STARTING POINT

187 THREAD NOB
COMMAND

2ND THREAD B90

3AD THREAD B180

4 7H THREAD BZ270

181 THAEAD NOB
COMMAND

ZND THREAD  B120

IR0 THREAD B240

151 THREAD NO B
COMMAND
2ND THREAD B8O

Fig 2 22



NOTES

1

Since the angular position detection pulses
(4096 pulses/rev ) generated from the spin-
dle pulse generator 1s used to define the
angular position of the spindle with respect
to the starting point as controlled by the B
command, the least detectable increment 1s
360°/4096 pulses 5 0 0879%/pulse

From the position commanded by B codes,
an error up to *1 pulse may occur

(1)

The angular position from the starting pulse
can be specifted 1n both forward and reverse
directions by B0 - B360 commands

When cutting many multi-start threads in
succession, 1f the angular position is con-
trolled from the starting pulse by a B com-
mand in the first block, no B command 1s
required from the 2nd block on

When B command 1s made to specify angles

2 8 17 VARIABLE LEAD THREADCUTTING

G34 X(U) Z(wW) K F(E) .

with this command, wvariable lead screws are

controlled with the increase or decrease of
lead per revolution specified by address K

UL

VARIABLE LEAD SCREW

Fig 2 23 Vanable Lead ThreadCutting

outside the permissible range (¢ - 360 000), {2} The range of K programmahle for variable
alarm "065" 1s displayed lead screws 1s as follows
EXAMPLE Two-start Thread Least mput increment
0 0001 mm/rev 0 000001 :n/rev
GO0 U ,
(Metric Input) (Inch Input)
G32 W F ,
Go0 U , Threading of part (&) Programmable range
W a The highest feedrate 1s within the maxumum
’ programmable feedrate range (500 mm/rev
U , (metric) or 50 in/rev. (inch))
G32 W , b The total displacement resulting [rom changes
in lead 1s within the following
4194, 303 mm (metric output)
419 4303 1n  (inch output)
GO0 U s
¢ Feedrate change corresponding to lead
G32 W Bl130 variation must not exceed 5,400 mm/min
GO0 U ) {metric output) or 540 infmm {inch output)
W ) @ d Lead value should not be minus value
U , NOTES
G3z W B180. , 1  When vanable lead threads are cut by conttnu-
ous block programs, command pulses are
interrupted at block junctions
Z If K commands exceed the permissible range,
® @ alarm "060" will be displayed
3 When G34 command 1s 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)
15 set to 1
4 When parameter "10IN" (#6006D5) 15 set to
1, least increment for K commands 1s 0 001
mm/rev or 0 0001 in/rev
5 Commanding address B 1n G34 block causes

alarm "060."
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2 8 17 VARIABLE LEAD THREADCUTTING (Cont'd) 2 8 18 TOOL SET ERROR COMPENSATION (G 35)T
This function 1s for automatically rewriting the
tool offset value to suit to the new tool, when
the tool 1s replaced For this purpose, a touch
switch {contact detector} 1s installed externally,
and when the tool comes 1nto contact with the
switch, a signal 1s nput to the control to calcu~
late the new tool offset value

Confirmation calculation for K command of
variable lead thread cutting

(3)

a K command 1s restricted in the following
conditions

(1) Feedrate at end pomnt musi not exceed
programmable range

500 mm/rev {metric output) or 50 1n (1) G938 = Feed /Minute
rev (inch output) G35 X(U) - (F ) . e X-Axis
{11) Feedrate at end point must not be mnus or Compensation
value G35 zZ(W)  (F ) ,—=Z-A
) -Ax1Ss
(1) Accumulated value of movement due to Compensation
Jead variation must not exceed 4194 303 P
mm (mt;tnc output) or 419 4303 1n (xnch With the above instructions, the tool moves
output in the directions spectfied by X(U) or Z(W),
(1v) Feedrate change corresponding to lead a signal for tool contact with the touch
variation must not exceed 5,4q0 mm fmin switch 1s mnput to the control, the tool off-
{metric cutput) or 540 m/mm (inch output set value for the tool 1s 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,

1in which the position correction 1s incor-

above using the fellowing equation
porated, by moving 1n 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
in/rev) New ofiset =
W Distance between start and end points Absolute coordinate Absolute coordinate

at which reference
tool touched switch

on Z-axis (mm or inch)
For facing screw, distance 1s specified

at which new tool
touched switch

42

as U on X-axis
5 Spindle speed (rev/mm)

Spindle speed for movement between
start and end pomnts (rev)

—(F+§—) +\/(}?+%)2+2Kw

(Xt or Z7) (Xp or Zp)

Example of G35 operation for X-axis 1s
shown below

N = [
K T 0 = X ) = PEFLIOOL
(1) Equation for hmit 1n a (1) |
F+ B 4 KN < 500.000 mm/rev or ULz :
50.0000 in/rev ’:‘ Xr
{11) Equation for hmit in a. (1) CONTACT .
(F+%)2+2KW>O . /
MAY MEASURABLE FOSITION
(1) Equation for hmit mn a. (1)
1
—=KN2Z £ 4194.303 mn or
¢ 419,4303 1n Fig 2 24
(1v) Equation for hmit in a. (1v) The coordinate value (Xp or Zp) at which
S the reference tool makes contact with the
(18 K*N £ 5,400 mm/mn or 540 in/min touch switch must be set by parameters
4194.303 mm (metric output) or 419.4303 #6624 (Xp) and #6625 (Zp) 1n advance
in (inch output)
(v} Commanding address B 1n G34 block causes

alarm "060."



NOTE In principle, use the same coordinate
system for determining Xp or Zp, and for pro-
gramming G35 The coordinate system may either
be G50 system or the work coordinate system
(G50T), as long as the same system 15 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 abnormally
large or small offset values, but 1f the machining
15 commanded on the coordinate system in which
G351s programmed, the machiming will be per-
formed without trouble

(3) For the values of X{U) and Z(W), the move
direction and the hmit position of this mea-
surement should be specified. Then, if the
touch switch 1s not tripped by the tocl mov-
mg beyond this position, error "087" 1s
displayed, or the tool automatically advances
to the next block by setting (#6004 Dy).

(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 1s specified by F codes and
by parameter #6229, the speed specified by F
codes have priority.

In both a and b, program G98 (mm/min
designation) 1n the preceding block or 1n

the block of G35 Otherwise, error

"080" will be displayed

EXAMPLE Program for the respective tools
as follows

(N1
N2

G28 ,)

G50 X400. Z300 ,
N3 Goo TO101 ,

N4 Ww-100. ,

N5 X-200 ;

Né G98 F20;

N7 G35 U-120. ;

N8
N9

Goo
G27

T0100
X400 X300 ;

TOOL
NEWLY
SET
160 NO 1
e N,
' N‘
I
1
I Ns
X=-200 }
‘ | Xy = - &0,
: {PARAME TER
- SETTING)
u/2 Mo -4
=60

MOVE AMOUNT UNTIL
TOUCH TOUCH SWITCH 15 ON
WITCH

S
ON

New tool compensation value =

(-240.) - (250,) = +10. mm

The above tool offset value 1s stored in the
tool offset No 0l as the X-axis tool offset
value.

NOTES

1 G35 15 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 1s effec—
tive.

3 If T code 1s not programmed before G35, this
constitutes an error "080 "

4 When G35 1s commanded in the tool radius
compensation mode, an alarm code "024" 1s
displayed.

5. Do not execute the program with MACHINE
LOCK ON before executing G35 command
If this 1s done, the shift during a MACHINE
LOCK ON execution will be added to the new
offset value and correct compensation becomes
impossible.

6. If G35 command 1s executed 1n the MACHINE
LOCK ON state, no offset value 1s calculated:
rather, the tool moves to the command-
ed pomnt and then, returns to the start point.

7 If G35 command 1s executed for both
X- and Z-ax1s, error "080" is displayed.
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2 8 19 STORED STROKE LIMIT (G36-G 39)'

This function 1s for preventing the entry of the
tool into the prohibited area,1in both automatic
operation mode and manual operation mode, to
secure safer operation Three types of pro-
hibited areas can be set up as shown below.

15T PROHIBITED AREA
{BY PARAMETER)
QUTSIDE PROHIBITION

2ND PROHIBITED AREA
(BY G36)

/

INSIOE OR

CUTSIDE
PROHIBITION

INSIDE OR QUT
SIDE PROHIBITION

! /
o
3RD PROHIBITED
7 AREA [BY G38)

Fig 2 25

(1) Setting 1st prolbited area

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

b The area outside the range between points A
B 15 prohibited

¢ This area can not be specified by part
programs

(2) Setting 2nd preohibited 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 points C and E by
parameter #6007Dg

# 6007 Dg Meamng

0 Inside prombition

1 Qutside probibition

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

44

G36 U w 1 K N

£ | 11 T J
Point C Point D

coordinate coordinate

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

{3) Setting 3rd prohibited area
a Set up + side boundary point E and - side

boundary point F by the setting function

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

#6007 Dy Meaning

0 Inside prohbihon

1 Qutside prohibition

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

G38 U W 1 K ,
l )L ]
f I
Point E Point F
coordinate coordinate

The area check function 1s turned off by a
single code block G39

Table 2 19 Parameters and Settings for
Setting Prohibited Area

X axis 2 axis Division
iat Point A #6600 1880
Parameter
Prohibited Area | Point B #6606 46607
2nd Point C #6500 #6501
Prohibrted Area | Point D #6502 16503
Setting
ard Point E #6504 £6505
Prohibited Area | Point F #6506 46507

(4) Coordinate system for area setting

The above Points A through G are all set 1n
absolute values on the machine coordinate
system (MACHINE)} That 1s, the position
1s written as the distance from the (1st)
reference pownt (1 = least output (move) mn-
crement) Therefore, this function will not
become effective unless the manual or auto-
matic RETURN TO REFERENCE ZERO 15 ex~-
ecuted once after the energization of the
control



(5)

(&)

(1)

(8)

Effectivemineffective selection of prohibited
area

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

Setting Mearing
0 2nd prehitited area check OFF
#6001 D,
1 2nd prohibited area check ON
0 3rd prohibited area check OFF
#6001 D,
1 3rd prohitbited 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 1s always 1n the CHECK ON
mode

Starting area check

When the tool 1s returned to the reference
pownt once manually or automatically after
the energization of the contrel, the area
check function 1s started immediately
Therefore, 1f the reference point 1s 1n the
prohibited area, immediately, STROKE
LIMIT ERROR will be caused In

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

Stored stroke himit error

When the tool enters the prohibited area,

it stops just inside the boundary hne, 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 hetween the

current tool position and the boundary of the
prohibited area 1n the X and Z directions

are displayed on the CRT Referto 4 3 45

Stored Stroke Limit Remaining Distance Dis-

play

NOTES

1

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

Two prohibited areas can be set with partial
overlapping

In the MACHINE LOCK ON mode, AREA
CHECK function 1s not effective

4

777
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EXAMPLE
+X
18T PROHIBITED AREA A (2000 1000)
/, ///////l LLLILLLLLL L L L V74
/]
] \..'\\ < +2
2ND PROHIBITED AREA (INSIDE) 5\
; C(=5000 —B8000) FEFERENGE
; Ft —400¢ —650) POINT
A L~
A N
/\ L. 3RD PROHIBITED AREA (INSIDB} [/
/]
N P b (—7000 —9000)
o\ _ . _WORKPIEGE
X < CENTER
/K 7 T vz
B=D (11000 —10000)
Table 2 20
P ter/
arameter. Contents
Setting
#6007 Dg 0
Inside/Qutside
#6007 D, 0
#6500 —5000
&
#6501 —8000
Second Area
#6502 —11000
Jo
#6503 =10000
#6504 — 6000 )
E
#6506 —8500
Third Area
#6506 —7000 )
F
#6507 —9000
#6600 2000
)a
#6601 1000
First Area
#6606 —11000 )
B
#6607 — 10000
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2 8 20 TOOL NOSE QAD:US COMPENSATION
(G 40 THROUGH G 44)

Because of a nose 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
The tool nose radius compensation option reseclves
the problem of nose radius See Fig 2 8 20 1

TOOL CENTER PATH WITHOUT TOOL
NGSE BRADIUS COMPENSATION
TOOL CENTER PATH WITH
TOOL NOSE RADIUS COM
PENSATION

{2)
PORTION
LEFT
UNCUT a
CUTTING
CONTOUR
WITHOUT TIP NOSE
RADIUS COMPENSATION TO0L CENTER
PROGRAMMED CUTTING CONTOUR TOOL NOSE R
WITH TOQL NOSE RADIUS
COMPENSATION VIRTUAL
T00L NOSE
Fig 2 26
(1} Tool nose radius values
a Radius value storage
Tool nose radius value must be written 1n the
storage before the tool nose radius compen-
sation 1s commanded Number of pairs that
can be written 1n the storage depends upon
the machine
T 3-digit 9 sets
T 4-digit 16 or 50 sets
Refer to 2.6.3 Tool Qffset Memoryt
b Range of tool nose radius values
Radius value can be set within the following
range
Metric Inch
b
0 *+89399 0 £99999

c Setting of tool nose radius values

Radius value of tool nose must be set with-
out signs
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VIRTUAL
TIP MOSE

ALL ROUND
INSERT

Fig 2 27

For the writing of radius values {or tool
nose radius compensation, refer to Fig

4 3 5 Displayling and Writing Tool Offset
Data The address character 1s R

T code designation

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

T #* ED 0 (In the case of T 4-digit)

—l:f)ffset number for tool position
offset and tool nose radius
compensation

Tool number

Direction of tool nose radius
compensation

"l Right side viewed 1n the direction

of tool travel

Left side viewed 1n the direction
of tool travel

7 1 -
i————/
Fig 2 28

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
N ,v' COMPENSATION (T +°
LEFT SIDE

- COMPENSATION (T -)

Fig 2 29



(3)

The direction of compensation 1s changed
from + to - or - to + during program execcu-
tion G40 or T 00 command should not
be necessarily programmed to cancel the
tool nose radius compensation

G code designation (G40 to G44)

G code of tool nose radius compensation
(G4l 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

G2 ? ? G 41
]

+\

VIRTUAL
TOOL TIPS
- - +7
i lEf j e
13 G a4
TOOL
CENTER
Fig 2 30

(1)

Regardless of the mode of tool nose radius
compensation, the current position of the
virtual tocl nose 1s displayed by depress-
mg 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 cede 15 commanded Before
switching one of G41, G42, G43 and G44
to another, G40 must be mntermediated to
cancel the compensation

42

G

(11}

(1

(4)

8L

COMPENSATION
CANGEL (G40

Wl

(1)

(11

(n

(1v)

When the power supply is turned on, G40
15 1n effect

) When the RESET button s 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 outline of the tool
motion

G40 IS
EFFECTIVE

OCK CF

T™HGO1

BLOCK OF
COMPENSATION
START (G 41}
WITH GOQ

PROGRAMMED
COTOUR

t £

Fig 2 31

When the compensation 1s cancelled, the
programmed contour meets with the path
of virtual tool tip { (0) and ()

) In compensation mode, the tool center
path 1s deviated by radius from the pro-
grammed contour Therefore, the path
of virtual tool nose does not meet with
programmed contour But the current
posttion displayed by depressing POS
key 1s the position of virtual tool tip
& to G

1} The connection between two blocks n
compensation mode 1s provided by the
intersection of tool center paths (M97)
and by the circular arc (M96} 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

Relationship between tool nose radius com-—
pensation and tool position offset

Tool nose radius compensation apply to
the programmed contour which has been
offset by the tool position offset function
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2 B 20 TOOL NOSE RADIUS COMPENSATION
(G40 THROUGH G 44)

(5)

How to enter compensation mode

a. Compensation mode 1s set when both the tool

Compensation Mode

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
1s entered when the AND condition between
T code and G code 1s established. Hence,
the order in which these codes are specified
does not affect the operation

{a) (b) {c)
T0101 , % G4l , 2 G4l TO101,
G4l , = TO0l01, <

§ 5

2 2

3 &

£ o

] (4]

o} o

E g

o] Q

[&] 6]

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 mmmediately
after T code The offset 15 made to the
right of tool advancing direction when T+

1s specified and to the left when T- 1s spec-
ified

Sample Program (A}

Movement at

(a) Start of Compen-

O oo T-0101 , sation {(for G00)
@ Go00 G41 X30 25
@ GO01 z-18 FO 25 ,

Compensation Mode

48

{b)
(D Go0 T+0202 ,

@ GOl G41 X20 Z7 K600 ,

@ o2 U3 W-15 115 FO 2 ,
Movement at Start
of Compensation

Compensation Mode (for GO1)
G4l
¥
[V
-
0
CENTER
e . 3
50 DIA @
10
+Z
o

1f the block of G4l (or G42 through G44)
satisfying the compensation mode condition
does not have the move command, the com-
pensation starts and the tool center 1s moved
on the normal

Since G4l (or G42 through G44) involves
such a movement, 1t 1s necessary to specify
G00 or G0l 1in th last or current block for
the G code of 01 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)
GO0 T+0303 ,
G0l G4l F ,
G0l X Z F ,

SACHS)

MOVEMENT AT
COMPENSATION
START BY 2
COMMAND



(6)

(1)

{d)

I Go0 T-0404
@ @bl G F X
@ Gco3 X- z I F ,

MOVEMENT AT
COMPENSATION

@ START BY

2 COMMAND

3

k
|
I
t
1
CENTER

Note that the tool center 1s offset onte 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 1s 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
blecks have no move command, an error 1s
caused

Movement 1in compensation mode

When the tcol nose radius compensation mode
15 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 15 cancelled by G40 or TODO00
command The path 1s automatically calcu-
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 spec:al
contours

Inter-block movement

For an inside corner (tangent-line angle

1s less than 180°), the mintersection point

1s computed and 1s passed, (Intersection
point computing formula.

PASEING INTERSECTION
POINT

(11) For an outside corner (tangent-line angle

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

M96 Tocel radius compensation
circular path ON

M97 Tool radius compensation
ctrcular path OFF
{executlion of intersection
calculation)

N r e

> oL

s
N

-

Y

M96 Circular Path Mode

M97 Intersection Computing Mode

Movement of circular path 1s mcluded 1n
the previous block.

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

Movement 1n G00 mode

The minstruction G00 positions tools mmdepend-
ently along each axis toward the final offset
posttion. Care should be taken on the cutter
path so that tool does not contact the work

TOOL MOVEMENT G0

GO0 OR
G0l

PROGRAMMED
COMMAND

Fig 2 32
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2 8 20 TOOL NOSE RADIUS COMPENSATION
{G 40 THROUGH G 44} (Cont'd)

(6) Movement in compensation mode (Cont'd)

¢ Programmng consideration in compensation
mode

(1) Be careful not to program a wedge-
shaped cutting contour

T+ I -

(a) Wrong

WHEN TOOL NOSE OF
H 2R CANNOT GET iy

i THE WEDGE
INTERSECTION 15 FAR AWAY

(b) Correct

PRCGRAM IS MADE 50
1dAT TOOL NOSE QOF
2R CAN GET IN THE
WENDGE

M o7

(1) Program the tool movement so that the
tool nose of 2R diameter can be tn the
contour

{(a) Wron
8 PROGRAMMED CONTOUR

/ (GOF MODE)

{b) Correct
PROGRAMMED CONTOUR

/((301 MODE}

50

Command involving no movement in compen-
sation mode

The contrel normally reads two blocks ahead
during tool radius compensation mode and
calculates the tool path If either of these
blocks gives no coordinate instructions such
as G04 (dwell}, the control reads a 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 a program
where G41 to G44 are used ensurethat, after
them, two or more blocks without movement
command 1n the compensation plane will not
follow

G0l G41 F ’
G04 U , Compensation 1s normally
M made by the two or less
’ blocks without move command
M40

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

Use of dummy blocks

If 1t 1s mpossible to specify a move command
in three or more consecutive blocks and the
offset on the normal line 1s not satsfactory,
a dummy block may be inserted

The dummy block does not cause an actuazl
movement This block 1s specifieid for the
purpose of providing the data necessary for
the tool nose 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 GO1 G4l X Z F ,
NZ X Z ’
N5 Z ,
N6 I + K ) Dummy block
N7 Mxx Three
N8 G04 U , |Plocks
or more
N9 Maa
iNIO X z
N1ll Z .
N 11
N 10
1
N5
+X K

THREE BLOCKS OR

MORE INCLUDING

NO MOVE COMMAND
+7

Namely, specify incremental commands I and
K, which are equivalent to N10 block com-
mand, 1n N6 for the dummy block

Remarks 1f the purpose of the dummy block
1s a circular interpolation, generate the
Iinear dummy block that specifies the direc-
tion of the tangent line at the start point of

the circular command.

EXAMPLE

N10 GO01 Z F ,

[N11 GOl I(-a) K(-b) ]

N1Z2 Mxx ,
N13 Moo ,
N14 Maa ,

[N15 Goz X z I K .

N16 CENTER

Dummy block

N1 DUMMY BLOCK
(LINEAR LINE}

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

{M96 CIRCULAR PATH MODE)

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

Switching between T+ and T- 1n compensatiol
mode

This compensation provides the switching
between T+ and T- without cancelling the
compensation by G40 or T 0000 command

EXAMPLE
N5 GO0 T+0101 J—— Designates right-
hand side compen-
sation facing the
N6 G41 X Z , proceeding direction
N7 GOl X Z F ,
N8 X ,
N9 T-0101 Z  Fé600 ,|—Changes left-
hand side
N10 X F- , compensation
X {M96 MODE}
LEFT SIDE
COMPENSATION {T—)
0
N6 7
N@/ RIGHT SIDE
~ COMPENSATION (T +)
i
z

Modification of tool offset volume mn compen-
sation mode

It 1s invahd to newly specify a tool offset
number by T code in compensation mode
The originally specified tool offset number
remains vahd until the compensation mode
1s cancelled by G40 or TCO00 command
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2 8 20 TOOL NOSE RADIUS COMPENSATION
{G 40 THROUGH G 44) (Cont d)

(6) Movement in compensation mode (Cont'd)

(7)

Compensation

Mode

52

Compensation

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

BLOCK NEWLY READ AFTER
CHANGE OF 700U NOSE
RADIUS VALUE

How to cancel compensation mode

When G40 or TOO 00 1s specified, compen-
sation mode 1s cancelled, terminating the
tool nose radius compensation operation

G40 ,
T0100 , G40 ,

Upon termmation of compensation, the tool
center 1s offset onto the normal line to the
end pomt of the final block 1n compensation
mode, or the block immediately before

that for which G40 or TOD00 has been
specified {(Consequently, 1f a retracting
which results 1n acute-angle contour 1s
specified in G40 or TUD 00 block, no uncut
portion is produced )

Then, the tool moves so that the virtual
tool nose matches the end point of the move
command specified 1n G40 or TOO00 block

EXAMPLE A

{a)
(T+0101, G41)

MOTION ON COMPLE-
TION OF COMPENSATION

DO Goz {(G00)
@ Go01 u20 FO 25 ,

@ 00 G40 X110 z40
@ Toi00 ,

SINCE THE TOOL POSI
TION OFFSLT IS CAN
CELLED THE POSITION

IS {110 40} FOR THE
REFERENCE TOOL

Gan

(b)

(T+0202, G41)

MOTION ON COM-
PLETION OF COM-
PENSATION (G00)

IO co1 X Z F ,

@ GO0F uz24 FO 3 ,

@ G01 G40 X80 Z40 Fb6
@ Goo 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 pomnt



EXAMPLE B Move command 1s not included
in G40 block for cancelling compensation

{c)
(T-0303, Gg41)

D Go1 x z F ,

@ 601 G40 F ,

G00 T-0300 ,

@ MOVEMENT AT
COMPENSATION
START BY 2

(d)
(T+0404, G44)

@D coz X vA K F .

@ Go01 G40 F ,

G000 T+0400

@ MOVEMENT AT
GOMPENSATION
STAAT BY 2
COMMAND

CENTER

Note that, for each of above examples (a)
through (b), the tocl center 1s temporarily
offset onto the normal line to the end point
of the block immedately before G04 or
TOO00 command

d When tool nose radius compensation 15 can-
celled by the use of TOD 00 command, the
tool position offset cancel operation 1s per-
formed concurrently with the operation at
tool nose radius compensation termination
The cancel operation provides the move-
ment in which the virtual toocl nose matches
the last specified position for which tool
position offset has been cancelled 1If co-
existence of these operations 1s not desired,
cancel either of them by the use of G40
command

NOTES

a Programmed shapes that produce input
errors

(1) When programming an inside arc with tool
compensation, 1f

Programmed arc radius R £ tool radius d

TOOL

(a) Inside compen- (b) Inside compen-
sation error sation error

Qutside cormpensation 1s correctly
made even when r < d

{11) When no intersection point exasts on the
locus of the offset tool center

NQ INTERSECTION
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2 8 20 TOOL NOSE RADIUS COMPENSATION
{G 40 THROUGH G 44) (Cont d)

(1u) When reversing command or an angle
close to reversing command i1s program-
med in M97 (Outside Corner Circular
Arc Path Off) mode

{a) Reversing command

{b) Command close to reversing

R

CASE OF LINEAR
COMMAND

C

In M96 mode, all of the above shapes are
correctly compensated
b & codes usable in compensation mode

As a rule G codes other than shown below
should not beused 1n the compensation mode

Usable G codes Remarks

G00, GO, GO4, GOB, G111
G96, G97
Constant surface speed control
G98, G99
Feed funchon designation
(G 9o, G9Y)
Absolute/mcremental designation

G02 GO03, G12, G22, G23
Command including circutar arc

G70, G71, G72, G73 tnhibited in
Multiple repetive cycle the block of
4 compensation

G111, G112
Multiple comerng
{Beveling, rounding}

cancel or start

¢ The subprogram (M98 or M%?9) may be speci-
fied 1n compensation mode

54

d When the tool offset number 1s T code com-

mand of "00," TODO 00 command has the follow-
Ing two meantngs

(1} Tool position offset is cancelled
{11) Tool nose radius compensation 1s cancelled

The following program can be specified

N2 G41 ,

N3 GO0 T+0101 ,
-

TOOL RADIUS
COMPENSATION
MODE WITH TOOL
No llolll

NZ21 GO0 TO0100

TOOL RADIUS
COMPENSATION CAN-

TOOL POSITION OB
OFFSET

N25 G00 T-0202 ,

TOOL RADIUS
COMPENSATION
MODE WITH
TOOL NO "02"

N40 GO0 TO0200 ,
N41 G40 ,

e Inhibition of MDI mode

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

(1) G40 through G44 cannot be written by the
operation 1 MDI mode

{ 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 EXAMPLE A
without move command N1 CS0 X140 220
2 MO0 or MO1 command N2 GOD S1700 MO} T+0202
Temporarily TOOL NOSE
N3 1G00} G4l X0 45 S
3 M— d N b _ Cancel]ed COMPENSA11ON —-—
code se y param N4 GOl 20 FO 2 START RLOCK
eter for stopping
advance reading nE x20
(6 Max} N6 Z-20
N7 X30 w-15 S1100
4 G36, G37, G38, G39
N8 Gl12 W 20 13 ROUNDING
5 MO02, M30 commands C MY Gl11 X50 X-3 S700 —BEVELING
ompletely TOOL NOSE
cancelled N10 GGl X 70 COMPLNSA-
6 Reset operation CIRCULAR TION
N1l 22 X9 Z 90 R20 S360 —— ARC By
RADIUsS
7 Turning off power supply N1Z GOl X110 5300
N13 GO4 o Wi LL
Commands causing error NI14 {GO1) Z-110
The following commands must not be given, NIS X120 L OOL NOSE
for they cause errors Ni6 GO0 X140 730 10200 —COMPENSATION ——
COMPLLTL BLOCK
1 G28, G29, G30 N17 GAG
2 G50, G51 TN%O(%Q
3 G74, G75, G716 " COMPENSATION CANCEL ____ _ommm==="" .
T To0L POSITION T
4. G90, G92, GH N N16 OFFSET MOTION -
Z ¢ 4
5 G31-G35 { RN PROGRAMMED.]  /
- CONTOUR ;
110 DlA o1 TGOL CENTER ' N3
6 G688, G69 w mz & PatH COMPENSATION | /
T 1
7 G122, G123 : )
v
! 1
Even in M96 mode (tool nose radius compen- ne BEVSEOUE(I}A b
sation and circular arc path are on), 1f ] ' ! i
A3 rounping ” | 30 DIA 20 DIA
circular arc distances AX, AZ are smaller ) +Z
than the fixed values, the tool does not S 20 20 15 20 15 20 __I
follow the corner circular are path but moves el a0 |— 70 5

directly to point B The fixed values are
those which are set by parameter #6230

[
[ VA

TOOL
MOVEMENT

PROGRAMMED COMMAND

AX/2 £ NEGNR
AZ < NEGNER

I

In case of

NEGNR

Constant value for
parameter setting
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2 8 20 TOOL RADIUS COMPENSATION
(G 40 THROUGH G 44} {Cont’d)

(7) How to cances compensation mode (Cont'd)

T+ T -

(a) Normal Insert

All ROUND INSERT

VIRTUAL
TOOL NOSE

(b) All Round Insert (G code to be used

is decaided by setting side of virtual tool nose )

Fig 2 33 Relations between G code and Sign of T Code

for 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)

56

GH0 X Z s

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

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

tip and the absolute zero point (0, 0) to be
set Therefore, 1t can be said that "G50
command specifies the absolute zero point "

+ X PRESENT PCSITION

(2}

CF TOOL TP \;
z
A
2
ABSOLUTE ZERO
— ,lJ POINT (G 0)
+ Z
I
Fig 2 34
G50 U W , (Incremental G50}

When the addresses U and W are specified
instead of X and Z, the new absolute coor-
dinate is 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 1incremental G50 (addresses U, W) 1s
useful The tools should be divided mto 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
X 100 OF REFERENCE TOOL
B Gsox z !
A !50 /
POSITION OF A
THE SECOND
GROUP
+ 7
Fig 2 35



(3)

Assume that the tool No 01 1s reference
tool, and perform the setting of the follow-
ing coordinate system for this tool

G50 X80, ZzZé62 ,

then, select the tool No 02 which has the
tool position compensation value shown 1n
the figure below and peroform the compen-
sation operation, and the tool No 02 moves
to point A

N3 G50 X80 Z62 ,
N4 GO0 Tg101 ,

|N10 Goo Toz0z |,

TOOL NO 02
+X
dr
Z =52mm
[3x
A / 2

G50 COMMAND X

FOSITION AT 5 =40mm

TOOI NO 01

oy
y +Z
Fig 2 38

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

NOTES

1

When T, S and M commands are programmed
in the block following that contaiming G50,
G00 should be programmed 1n the block.
This designates the traverse rate for tool
offset motion.

G0 X . Z2.-
G000 s5500 MO0O3 TO101 ,

G50 15 a nonmodal G code which 1s vahd only
in the specified block Generally, the other
G codes, and M, S, and T codes cannot be
specified in the same block Note that

G50 8 ,or G50 T .. , command 1s a
separate feature and 1s not for coordinate
system setting

G50 should be commanded after the tool off-
set and tool radius compensation are cancelled

4  When the power supply 1s turned on, the pre-
sent position of tool 1s set to the coordinate
(0, 0) Therefore, the absolute coordinate
system should be set up before operation.

5 The current position of the tool in G50 coor-
dinate system 15 shown 1n "POSITION
ABSOLUTE" of current position display

6 The coordinate system which was set 1s not
affected by reset operation The coordinate
system 1s reset by one of the following oper-
ations

(1) The reset operation by ORG key (see
4 3 42, POSITION ABSOLUTE) 1s per-
formed

(11) G50 X0 Z0 , command 1s written in MDI
mode and 1s executed

{1u) The power 1s turned on agamn

7. When setting work coordinate system by G50,

parameter #6012 D7 can select whether Work
Coordinate System Shift in 2.6.5 will be ef-
fective or not.

2 8 22 MAXIMUM SPINDLE-SPEED SETTING (G 50)!

This function 1s used for the control previded
with S 4-digit designation option.

(1) G50 S »

Four digits following the address S

specifies the upper hmit of spindle speed

in rpm. If an S command exceeding the
limit 1s 1ssued in subsequent blocks, the
spindle speed 1s governed at the upper lhmit.

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

EXAMPLE
G50 s2000 ,

The maximum spindle speed 1s chipped 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 maxamum spindle speed 1s not
cleared by reset operation

3. In case of 5 4-digit designation B, unit of
address S 1s not shown by rpm Refer to
machine tool builder's manual For S 2-digit
designation, this function cannot be used.
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2 8 23 WORK COORDINATE MULTI-SHIET (G 50T, G 51

This feature 1s used 1n combination with "6 2 3,
Work Measured Value Darect Input” option
Hence 1t 15 necessary for the programmer to be
famihar with paragraph 6 2 3

The purpose of this feature 15 to retain a

"work coordinate system” with a certain point on
the work used as absclute zero point by perform-

mg 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)

a

C

Tool coordinate value memory {number)

It 15 necessary, before specifying G50T, to
write the coordinate data for each tool to
the tool coordinate memory For the writ-
g procedure, see "6 2 3, Work Measured
Value Direct Input.”

The number of available tool coordinate
memory units corresponds to the number

of tool offset memory combinations as shown
below

Number of Tool Offset Avallable Tool Coomdinate

Memory Combinations Memory Number
1 Dto9 51 to 59 (9)
2 Oto 16 51 to 66 (16}
3 0 to 50 51 to 80 (30}

For ease of use, write the coordinate data

for tool No. 01 in tool coordinate memory

No 51, etc., as shown below.

Tool Coordinate Memory Tool No
51 « > 01
52 € » 02
80 < > 30

d

58

It 15 assumed that the tcol coordinate mem-
ory contains the following coordinate data
Xtn and Ztn for each tool Tn

(2)

+4

7tn

TOOL SLIDE AT THE
POSITION INDICATED
BY CURRENT POSITION
DISPFLAY (0 O)

{SEE NQIE 1)

Xn/2

Atn

(y Zm
FahY

+/7
K.\ X WORKPIECE

\ WORK COORDINATE SYSTEM SET BY
CPERATOR AT WORK MEASURED VALUE
DIRECT INPUT OPERATION

]

Fig 2 37

Work coordinate system setting {(G50T)
G50 TCOAA

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

Unit current
position value | +
{Note 1)

Work coordinate
system setting =
value

Content of
programmed tool
offset memory

Content of
programmed tool +
coordinate memory

Note 1 "Urut current position value" 1s
the one which 1s shown 1n "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 1s specified with
the tool shde at a given position (for
example, -x, -z 1n the unmt current posi-
tion display), the work coordinate system
defined by the operater 1s set correctly as
shown below



T1 WHEN TQOL SLIDE 1S
AT A GIVEP)\I POSITION

{~n -z

(3)

1
I
1
e
7 P
- J#. | WHEN TOOL SUIDE 1S
) AT POSITION @ 0)
T]
/2
\ H—— X /2
O N
/ // L
( (= /2)1 X(1/2 , COORDINATE
SYSTEM IS
(= )+ Zus SET WITH
THESE VALUES

WORK CCOORDINATE SYSTEM

Frg 2 38

G50 TO00O

By this command, the coordinate system 1s
set with the unit current position value
This means that the cancehng 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

Return to current position origin (G51)

By G51 , command, tool is returned to the
pomnt at rapid traverse rate where the umt
current posttion value 1s {0, 0), on both
X-axis and Z-axus

With a part program that uses work
coordinate system setting, the machining
start pomnt 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 vahd only for the specified blocks

When this function 1s used, set parameter
#6005Dgsto 0 (G50 preset of POS-EXTERNAL
display 1s off).

G51 , command 1s equvalent to the following
two block commands.

G50 TO0000 ,
G060 X0 Z0 ,

Consequently, after the execution of this
command, the tool offset number 1s cancelled
together with the work coordinate system,
setting the tool offset number to "00 "

When the G50 T work coordinate system set-
ting 1s performed, "2 6 5, Work Coordinate
System Shift" 1s made valid

The current position of the tool in the set
work coordinate system 1s shown 1n the cur-
rent position value "POSITION ABSOLUTE "
It 15 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 1s current position display

(0, 0))
N1 G50 T5100 ,

Work coordinate system
setting for tool No 01

N2 GO0 'F0101 M03 5100 ,
Selection of tool No 01
{Note 1)

{Machining by tool No 01)

N20 GO0 X - Z ,— Positioning to a given
point
Work coordinate sys-
tem setting for tool
No 02
N22 GO0 TO0202 , Selection of tool

. No. 02 (Note 1)

NZ21 G50 T5200 ,

{Machimig by tool No 02)

N40 G511, 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 tocl wear When specified
during machimng, the tool position offset
may also be used for the compensation for
taper machining

+ X

1 CURRENT PGSHION
3 DISPLAY (0 O)

+2Z

WORK COORDINATE SYSTEM

MACHINING BY TOOL NO O1 02
CAN BE PROGRAMMED ON THIS
COORDINATF SYSTEM
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2 8 23 WORK COORDINATE MULTI-SHIFT {G 50T, G 51)'

NOTES.
EXAMPLE B

If the machining which was started by the
following program 1s mterrupted and the
program 1s restarted without returming the
tool to the machining start pomnt, the tool
correctly moves to the first approach posi-
ton

N1 G50 T5100 ,
N2 Go10l
N3 G96 S150 MO03

A) N4 GO0 X20 225 ,

60

PROGRAM STARTED Al THE
POSITION OF CURRENT

POSITION DISPLAY [—20 —27 5}
AFTER MACHINING INTERRUPTION

+ X

Tl

MACHINING START POSITION
=%0UF(§RFNT POSITION DISPLAY
)

A APPROACH POSITION (20 2 5)

+7
TOOL COORDINATE MEMORY
51X =80
WORK 51Z=40
COORDINATE
SYSTEM

This 1s because N1 G50 T5100 , command
at point B performs coordinate system set-
ting with the following values to retain the
work coordinate system, thus keeping
approach position A unchanged

X =(-20 ) + (80 ) = 60
Z=(-275) +(40) = 125

EXAMPLE C

This example shows a program for which the
replacement position of each tool 1s different
from each other, and the values for work
coordinate system setting

Fool Coordinate Memory

No X z
51 100 47 5
52 110 40

N1 G50 T5100 ,
N2 GO0 T0101 MO03 S1000

{Machined by TO0I)

N25 G50 T0000 ,

N26 GO0 X-50 Z-35
Tool replacement posttion
of TO2 1s current position
display {-50, -35)

—{N27 G50 Ts200

N28 GO0 T02020 MO03 S800 ,

(Machining by T02)

N48 G51 ,

te- The coordinate system setiing values

by this command are as follows

X =(-50 ) + 110 =60
7z =(-35) +40 =5

FOEDI
»

! MACHINING START
POSITION =
F"" GURRENT PGSITION

DISPLAY (D O)

| Bl

B
b 10DlA |~ -50 42

/' 160 DIA
G -39

T0O1
X=[ed DIA
FanY L,

WORK COORMMNATE SYSTEM



2 8 24 USER MACRO (G 65 AND G 66)

Special programs written by the machine buwlder
or user by the use of a greup of instructions are
registered in the part program memory These
programs can be called by the use of G&5 or Gbb
command to execute them

These special programs are referred to as the
user macro body, which can be written and stored
i the same format as a subprogram

Main Program User Macro Body

/__‘—_——*-______
09001 ,
S Variable
Gb5> P900L / Operation Command
(Argument
Control Command
Designation) ,
Main Program Subprogram
/\_
S /—-01234 )
M98 Pl1234 ,
/_\\_ M99

However, unhke a subprogram, a user macro
allows

(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 bedy
to provide a generahzed program that requires
comphcated computations and decisions

The "argument designation" 1n calhng 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 tool movements
In this manual, the user macro body 15 sometimes
referred to as "macro program" or, simply,
"macro "

2 8 24 1 User Macro Call Commands

A user macro body may be called in the following
five manners

No Type of Call Code Remarks

1 Simple call Ges

2 Modal call G66 G67 For cancel
3 Call by arbirary G code | Gxx

4 Call by M code Mxx

5 Call by T code THXXX 4digits max

{1} Simple Call (G65)

Gb5 P L {argument designation) ,

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

(2) Modal Call (G666 and G67)
Geéb P . L (argument designation) ,

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

mand 1s executed, the specified macro 1s run L
times.

G67

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
Gxx (argument designation) ,

This provides the command with 1s equuvalent to
G65 P... (argument designation) ,. For Gxx,
ten G codes of GO1 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 09010

#6121 Sets G code which calls the macro of
program number 09011

)

#6129 Sets G code which calls the macro of
program number 09019

NOTE Macro call by arbitrary G code permits
only smngle nesting. Namely, the macro which
was called for by using arbitrary G code, M code,
or T code does not permit another macro call by
arbitrary code

(4) Macro Call by M Code

G X zZ Mxx ,

This command may call macros. In this case, the
macro 15 executed after the move command 1s
completed 1n that block. MF and M codes are not
transmitted For Mxx, four M codes may be des-
ignated by parameter excluding M00, MO1, MOZ,
M30, M90 through M99.

#6130 Sets M code which calls the macro of
program number 09001

#6131 Sets M code which calls the macro of
program number 09002

#6132 Sets M code which calls the macro of
program number 09003

#6133 Sets M code which calls the macro of
program number 09004

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

When a macro M code 1s programmed 1n a
macrc subroutine that has been called by an ar-
bitrary G code or by a macro M or T code, 1t will
be processed like a normal M code.
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{5) Macro Call by T Code

All the T code commands provide a macro call com-
mand

G X Z Txxxx ,
With this command, the macro of program num-

ber 09000 1s executed after the move command
in the same block 15 completed.

Transmission of T code and TF signal 1s not per-
formed Whether a T code 1s 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 2 T code
1 T code designation 1s handled as a macro

call command to call the macro of program
number 9000

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

(6) Multiple Call

a Gb5 Simple Call And Géé Modal Call

As a subprogram 1s called from another subpro-
gram, a user macro may be called from another
user macro Quadruple nesting 1s permitted for
simple call and modal call combined Multiple
call 15 disabled for the macro call by arbitrary
G code, or M code or T code

b Multiple Call by G66 Modal Call

In modal call, each time a move command 15 ex-
ecuted, the designated macro 1s run This 1s
also valid for the move command in the macro
called by multiple call The macros are sequen-
tially executed from the one designated latest



Sample Program

————
Goeb P9400 ,

coo xi0 , —4— & ]
G66 P9500
Goo Zz20 , -——@ Main Program
Go7
GeT
coo 230 , ——O |
09400 , -
coo x40 , ——F)

coo 250 , ——(D)

MGG

09500

GO0 X60 ——@
G0 z70 , ——((

M9 . -

Macro

Macro

The above sample program 1s executed i1n the
foilowing order

B-+E-0-8-B+B-0-0-B-D~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, 1s the act of assigning

real values to variables Arpument designation 1s
of type I and type II, which can be selected as re-
quired

(1) Argument Designation 1

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

Address of Vanable in
Argument Designation 1 User Macro Body

A #
42
#3
%7
#8
#a
#n
k4
#5
6
#13
7
#8
#19
#20
#21
#t22
#23
#24
#25
26

NS XSE<C-WIDZT X —IMMOOD

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

Sample Program

1 #2 #24 #26
4 t + t

G65 P9100 L3 A30 Be0 X34 8 250 2 ,
I

Argument Designation

Part

(2) Argument Designation I

A, B, and G arguments and 10 sets of I, J, and

K argumenis 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 in
Argument Designation 11 User Macro Body

A #

B #2

C #3

It #4

Jq #5

Ki #6

I #7

Jz is

Kz #o

ta 1o
Ja #11
Ks #2
la #13
Ja #14
Ka s
ls #16
Js "7
Ks #18
s 19
Js #20
Ke #21
Iz #oe
4y 123
Kz #24
lg #25
Jg 426
Ks #tor
lg #o8
Jo #29
Ka #30
lig #31
Jio #3z
Kio #33

The suffixes 1 through 10 to I, J, and K are de-

termined by the order of the designated I, J,
and K combinations.

For the address 1in which no argument need
be designated, the command may be omitted
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2 8 24 2 Argument Designaton (Cont d)

Sample Program

G65 P9005 A B C I J K 1 K

Argument Designation Part

(3) Position of Decamal Point 1n 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 in Metnc Inch
Argument Designation Input Input
A B 3 3
DH 0 o]
E 4 &
F {In G99 mode} 2 a4
F {In G 98 mode) ¢ 2
L,J K C 3@ 4 (3
M ST 0 o]
Q 0 0
R 33 4 {3)
L, v w 342 4 {3)
XY Z 32 443

The value shows the position of decimal point
as counted from the least significant digit The
value 1n parentheses indicates the number of
digits that follows decimal point at the time of
parameter #6006-D5 = 1

(4) Considerations in Argument Designation

a. Argument designation types I and I may be
used cencurrently 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 should be designated in this order The other
addresses may be designated in any order

¢. In the argument designation part, negative
sign and decimal point may be used regardless
of the address

d In G65 and Gb66 blocks, G65 and Gb6é should
always be specified before each argument desig-
nation This holds true with the macro call by
G code
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2 8 24 3 Overview Of User Macro Body

A user macro body 1s programmed using the com-
bination of the following commands

(1) Variables

a. Local varable (#l through #33)
Common variable (#100 through #549)
¢ System variable (#1000 through #5104)

(2) Operation Commands
Arithmetical operations {+, -, *, /, )
Functional operations (SIN, COS, ROUND, )
(3) Control Commands

a Branch command (IF <quahf1cat10n>

GO TO n)
b Repeat command (WHILE < qualification}
DO m)

Using these commands, a program which re-
quires comphcated 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 machiming cycle which 1s rather a
subprogram to a special, complicated canned cycle,
and the storing of these cycles in the machine.
Described below are details of the commands
mentioned above

2 8 24 4 Vanables

Instead of directly assigning a value to an add-
ress in a user macro body, the address may be
designated by a variable When this variable 1s
called during execution, the corresponding value
1s fetched from the variable area to provide the
address value

There are three types of variables local
varitable, 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 Gbb

(1) Local Variables {#1 through #33)

A local var:able 1s the one that 15 used for each
macro locally, That 1s, when the local variabie
1s used, the variablearea{#1 through #33) 1s
independently allocated for each macre call,
Certain values are stored by argument designa-
tion, and the results of operations 1n macro are
retained



Main Program
—_————

Single-level Macro
—
09201 ,

#1, #2, #3

Double-level Macro
,—-——_—‘——___________‘

09205 ,

G65 P93201

Argument
Designation

G65 P9205

#1
#2

#3

Read /write
Enabled

Local variable area
for single-level macro

Hence, the variables #1, #2, #3, + of the
same macro assume different values each tame 1t
18 called Each local variable 15 reset for each
macro call and 1s registered by argument desig-
nation The variable not designated becomes
"blank " Each local variable 1s 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 E #500
Do ]
#149 | #549
OK OK OK 0K

Single-riest 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 duphcate-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 1f
parameter #6008D1 1s set at 1

b #500 through #549 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

Gb65 P9008 A ,

09008 ,
#100 = #1

J

Argument Designation of #1
(3) System Variables
A system variable 1s the one whose use 153 umque
to the system There are followmg types of sys-

tem wvariables

a. Interface input signals .. #1000 through
#1015, #10327

b. Interface output signals .
#1115, #1132t

#1100 through
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2 8 24 4 Vanables (Cont'd)

¢ Tool offset amount, tool coordinate data.
and tool wear amount ... #2001 through #2050,
#2051 through #2080, #2081 through #2099, #2101
through #2150, #2151 through #2180, #2181
through #2199, #2201 through #2250

d. Alarm message display ... #3000

e Clock ... #3001, #3002

f. Single-block stop and auxihary-function
completion wait control ... #3003

g. Feed-hold feedrate-override, and exact-stop
control . #3004

h RS232C data output ... #3100 (print out
feature).

i. Modal information ... #4001 through #4120

] Positional information ... #5001 through

#5102

Note The interface mput and output signals of
a., and b. may not be installed Follow the
specifications of the machine tool bulder.

The following paragraphs describe the de-
tails of the variables mentioned above

a Intervace Input Signals (#1000 Through #1015,
#1032) T

1  When one of the system variables, #1000
through #1015, 15 specified to the right-hand
side of an operational expression, the on/off
state of each of user-macro-dedicated l6-point
input signals 1s read The relationships between
the input signals and the system variables are as
shown below

1007 | 11006 | #1005 | £1004 | #1003 | #1002 | #1001 | £1000
ulz uie uis ui4 (8] k¢ Uiz ut1 ulo
27 28 28 2% 23 22 2! 20

#1015 | #1014 | $1013 | #1012 | £1011 | #1010 | #1009 | #1008
[WRE] Uti4 | UH3 | Uz ; Uit ut1o Uit | uh8
215 214 2?3 212 211 210 29 28

Variable
Value input Signal
1 Contact Closed
0 Contact Open

66

YASNAC

2 [} u10 5 o
2l [ uli —0 oy
22 [F—1— u12 5 o

22 [ UI3 o o
AR U4 5 o 4
25 [ uIs —0 9
28 [ Ulb & o

27 [ ¥ & o
AN, U8 5 o

2* [} UI9 a o

210 [ Ui & o

21t [ UItl —G o

2t [F—71— Uuil2 o o

217 [} U113 o o—4
2 [—1— ulld—o0 o
2 [} u1ls o o——4

Each read variable1s 1 0 or 0 0 when the asso-
ciated contact i1s "closed" or "open" respectively,
regardless of the unit system of the machine

11. When system variable #1032 1s designated,
the mput si1gnals (UL® through UI15) that consist

of 16 points (16 bits) are collectively read as a
decimal positive value

15
$1032 = T #1000 +1]* 2
1 =0

Sample Program

IF [ #1015 EQ © | GO TO 100,

Bit 212 (UI15) 1s read and, 1f 1t 1s "0," a branch
1s made to sequence number N100

#130 = #1032 AND 255

Bits 20 through 27 (U10 through UI7) are collec-
tively read to be stored mn common variable #130
as a decimal positive value.

Note+ System varitables #1000 through #1032 can-
not be placed to the left-hand side of operational
expressions



b Interface Qutput Signals (#1100 Through
#1115, #1132) 7

1 When one of system variables #1100 through
#1115 1s specified to the left-hand side of an
operational expression, an on or off signal can be
sent to each of the user-macro-dedicated 16-pomnt

output signals

The relationships between the

output signals and the system variables are as
shown below.

#1107 | #1106 | #1105 | #1104 | #1103 | £1102 | #1101 | #1100
vo7 | uos | UOS | UO4 | UO3 | LO2 | DT | LoD
27 2® 2° 24 2° 27 2' 2°
1115 | #1114 | #1113 | #1112 | £1911 | #1110 | #1109 | #1108
U015 | Uo14 | U013 | U012 | UD11 [ UDI0 | UOS | UDs
2]5 2?4 213 212 21] 210 29 28
Vanable Value Qutput Signal
1 Contact Closed
0 Contact Open
YASNAC
20 ’—0—0 — U0
2t t+—o o—— U0l
22 ¢——o0 o—1— yoz
28 $+—0 o——— UO3
24 o o Uo4
23 $—o o—1— UO05
2% ¢+—6 o——— UO6
27 +—C o——— Uo7
2% o o——— UOB
2% +—% o——— U0Y
219 +—- ""o——— U010
211 ¢+—6 o1 yoll
212 < o— Uo12
2t14—0 >——— U013
2% 0 o—1— UOl4
Z1* $—o 6——— uols

When 1 Oor 0 0

are substituted 1n any of #1100

through #1115, the associated output contact 1s
output 1n the "closed" or "open'state

1. When system variable #1132 1s specified, the
output signals (UOO through UQ15) that consist

of 16 points (16 bits) are collectively output

Al this time, the decimal positive value substituted
in #1132 1s output 1n the form of binary 16-bit
value

15
51132 = #‘:1100+1:|*21

1 =10

1 With system variables #1100 through #1132,
the value sent last 15 retamned Hence, when one
of them 15 written to the right-hand side of an
cperational expression, 1ts value 1s read.

1v  Considerations

When any values other than 1.0 or 0.0 are sub-
stituted into one of the system variables, #1100
through #1115, the values are handled as follows

"Blank" and any values less than 0 5 are as-
sumed to be "0." Any values of 0.5 and over
and other than "blank" are assumed to be "1 "

Sample Program

#1107 = #10 , (#10 =1 5)

The output signal of bit 27 (UO7) 1s outputted 1n
the contact {closed) state

#1132 = (#1132 AND 240) OR (#8 AND 15)

The output signal of bits 24 through 27 (UO4
through UO7) are cutputted without change and
the contents of local vanable #3 are outputted to
the output signals of bits 20 through 23 (UOO
through UO3).

(Decimal 240 = 11110000 Binary 15 = 00001111)

¢ Tool Offset Amount And Tool Coordinate
Data, Tool Wear Amount ~

#2001 - #2050, #2051 - #2080, #2081 - #2099,
#2101 - #2150, #2151 - #2180, #2181 - #2199,
#2201 - #2250

1. When one of the system variable #2001
through #2250 1s specified to the right-hand side
of an operational expression, the tool offset
amount, tool coordinate data, and tool wear
amount can be read.

11 The relationships between the tool ofiset

numbers and the system variables are as shown
below
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2 8 24 4 Vanables {Contd) d Alarm Message Display (#3000)

wWhen a condition to be alarmed occurs 1n a user

Tool Offset macro program, system variable #3000 may be
1
System Vanable Memory No specified to put the machine 1n the alarm state
#2001 01 1 #3000 = n (<alarm message>),
X-axis to to
#2050 50 Using this command, specify the alarm message
(less than 32 characters) preceded by a 3-digit
#2101 o1 alarm number n and enclosed with controi-in and
Z-axs o to control-out symbols The alarm number should
F2150 50 be three digits and not be one used by the ma-
chine.
#2201 01 1. When this #3000 command 1s executed, "ALM"
Too) Nose to o or "A/B" 1s displayed on the bottom of CRT
Radius screen regardless of the mode and function
#2250 50 Its message can be seen by the following opera-
tion
Press ALM function key.
Syst Tool Coordinate
ystem  Vanable Memory No The alarm number and message and displayed on
the bottom of CRT screen
#2051 51
X-axis to to — ~
£2080 80 ALARM 09100 NO054
#2151 51
Z-axs to to
#2180 BO
Tool Wear Amount
System Vanable Memory No USERS MESSAGE
#2081 a1 550 MACRO ERROR DATA OVERFLOW E
X-axis to to 7 - B
#2099 99
IIALMH
2181 B1 h —
Z-axis to to
#2199 99 Message display area and
sample display
1. When one of the above system varables is When RESET key 1s pressed after removal of the
specified to the left-hand side of an operational cause of alarm, the message display and the alarm
expression, its value can be changed state can be cleared

Sample Programs

Sample Program

#116 = #2016 ,
The contents of tool offset number 16 for X-axis #3000 = 550 (FMI?OCV?)O ERROR  DATA OVER-

are substituted for common variable #116.

#2081 = #24 ,

The tool wear amount {memory No. 81} of X-axis
1s erased and the contents of local varnable #24
are set
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e Clock (#3001, #3002)

1. When system variable #3001 or #3002 for clock
15 specified, the clock can be read.

System Count
Vanable Type Unit At Power-On Condition
#3001 Clock1 | 1ms Reset to O Always
£3002 Clock 2 15 Same as When STL
power-off ime signal 1s on

u. To preset the clock, substitute the value with
this system variable put at the left-hand side of
the expression.

Sample Program

1l

#3001 =0, The clock 15 preset to value "0

1m. Restrictions

The accuracy of clock 115 8 ms When
4294968000 msec has been reached, and overflow
occrus, setting the clock to "0."

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

Main Program of variable #1

G65 P9351 A5 , Macro to wait for

5 seconds
Macro Program
09351 ,
#3002 =0,
WHILE [ #3002 LE #1] D01 ;
END 1,
M99,

f Single Block Stop And Auxihary Function
Completion Watt Control {(#3003)

When the value listed 1n the following table 1s
substituted 1n system variable #3003, the single
block switch can be disabled or the next block
may be entered without waiting for the checking
of the finush signal (FIN) of the auxiliary fune-
tion (MST}

When the finish signal 1s not waited for, the
distributionend signal {(DEN) 1s not transmitted
In this case, the FIN 1s waited for 1n the block
with the check skip cleared Hence, when the
FIN is not waited for, be careful not to specify
the next auxtliary function

#3003 Boorge FIN Signal
0] Vahd Warted
t Invahd Waited
2 Vahd Not waited
Invahd Not waited

g. Feed-Hold, Feedrate-Override, And Posi-
tioning Completion Control (#3004)

When the value listed min the following table 1s
substituted 1 system variable #3004, feed hold,
feedrate override, and positioning completion
can be made vahd or mvahd.

#3004 | FesdHold | GRlRS | Gompinton
o] Vahd Vald Vald
1 Invaihd Valid Vald
2 Vald Invahd Valhd
3 Invahd Invahd Valid
4 Valid Vahd Invald
5 Invahd Valhd Invahd
8 Vald Invahd Invahd
7 Invahd Invalid Invald

Sample Program

Special Threadcutting Cycle {Incremental
Command)

+ X
O ________ -—,O
’ G oo |
|
1
1 -
-L'\ THREAD A-L U=
_x_(') N___CUTTING T
~ kb= ~xH

[ )

W

Macro Call

G65 P9093 U- wW- K- - F N
— #9 Lead
— #6  Without sign,
radius value
—- {23 Negative value
‘—#21 Negative value, diameter
value
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2 8 24 4 Vanables (Cont d)

Macro Program

09093 , W

M93 , Buffering 4 blocks
#10 = ROUND [#6]*2,

#11 = ROUND [#21] +#10 ,

#12 = ROUND [#23]+#10 ,

003 = 1. Single block swich
GO0 U#11 ,

43004 = 7 , r Ezz?egold nva

G22 U-#10 w-#6 F#9 , Feedrate over-

cszwaz pide nvaldated
G32 U#10 w-#6 , pleted

#3004 = 0,

GO0 U-#11 ,

GO0 w-#23 ,

#3003 =0 ,

M92 ,

M99 ,

h. RS232C Data QOutput (#3100)

When system variable #3100 1s specified, messages
and NC internal data can be output to external

equipment via RS232C data input/output interface.

If the external equipment 1s a printer, the above
information 15 printed.

1. Qutput of Messages
#3100 = ((Message>)

When tlus command 1s specified, the message
enclosed by control-in and control-out 1s output,
via RS232C 1nterface.

Each output message 1s followed by CR/LF
(Carriage Return/Line Feed) Hence, when
#3100 = () 1s specified, only CR/LF 1soutputted,
which 15 useful in tabulating the punched data

Note When the message 15 output, 1t should be
enclosed by control~-in and control-out.

u  Qutput of Data
#3100 = [ < variable >]

When this command 1s specified, the value of the
local variable, common variable, or system varia-
ble at the rmght-hand side 1s output via R5232C
interface as plus or minus decimal 9 digits (4
digits after the decimal point, 5 digits before the
decimal point) data,
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Notes

1 The value 1s rounded out to the fifth digit
after the decimal point

2 When the value 1s of 6 digits or maore before
the decimal point, the asterisk is output

m1. The above output is performed when system
variable #3100 1s executed 1n the macro program
It i1s required, therefore, to previously attach
the external equipment such as a printer via
RS232C interface and preset the parameters that
use the interface

Sample Program

#3100 = (),
#3100 = (TOOL OFFSET 01),

Carriage return/hme feed

#3100 = oo X ooy

7 wpusouuuue R,

#3100 = [ 420011, = 10 000 mm
#3100 = | #21011], = -10 000 mm
#3100 = | #22011, = 0 BOO mm
#3100 =( ),
Printout Data
TOOL OFFSET 01
X Z R

Gnnulf 0000w w-10,0000 ww oo 0 80000
[

A maxmum of 6 digits (data plus signs)
before the decimal point can be output

. Modal Information( #4001 Through #4120)

1 When one of system variables #4001 through
#4120 15 specified, the modal commands that are
speeified up to the immediately preceding block
can be known. These modal commands are some-
times called the current values of modal informa-
tion commands

System Vanable Modal information

£4001 G code (group O1)
! }

14021 G code (group 21)
14108 E code
#4109 F code
4113 M code
24114 Sequence number
4115 Program number
24119 S code
14120 T code




n #4001 through #4120 cannot be placed to the
left-hand side of the operation expression

Sample Program

Main Program

G65 P9602 (Argument Designation) ,

Macro Program

09602 ,

#1 = #4001 , ————F— G codes (GO0 through
GO03) of 01 group are

GO X Y ’ retained

G0l Z F ,

G03 X zZ R ,

G00 Z ,

G#l , G codes of 01 group

M99 are restored

1 Positional Information (#5001 Through #5102)

When system variables #5001 through #5102 are
specified, various positional information can be
obtained.

The unit of the information 15 milhimeters or inch-
es

Uit
Metnc mput 0 00t milhmeter
Inch input 0 0001 Inch

In the user macro body, the "mnput umit x 10"
feature 1s mnvalid

\?grsl;%rg Posihonal Information Rea’a DE‘)’:""g
#5001 X-axis block end Enabled
posstion (ABSIO)
#5002 Z-axis block end
positton {(ABSIO)
#5021 X-axis current {Note}
posihon {ABSMT) Enabled
15022 Z-axis current
position (ABSMT)
#5041 X-axis current (Note)
posistion (ABSOT) Enabled
£5042 Z-axis current
position (ABSOT)

System Read Dunng
Vanable Paositional Information Move
#5061 X-axis skip signal {Note)
position {ABSKP) Enabled
#5062 Z=axis skip signal
positon (ABSKP}
#5081 X-axis tool offset Enabled
amount
#5082 Z-axis too! offset
amount
#5101 X-axis servo position {Note)
deflection amount Enabled
#5102 Z-axs servo position

deflection amount

Note Reading of #5021, #5022, #5041, #5042, #5101,
and #5102, when commanded dunng movement, will be
performed after completion of the movement

Mnemomc ABSIO ABSMT ABSOT ABSKP
End posi- Command Command Posttion
fon g? gg’sri';t Eg;“terc‘)tn at which

hon 1t

Meaning block (same as {same as z:gpnirtgnal
immediately | POS POS ch:
before MACHINE | ABSOLUTE | o010

display} display} block
Work Machine Work Work

Coordinate
coorchnate | coordinate | coordinate coordinate

System
system system system system

Tool
Not

Position included Included Included

Offset

Tool

Radius
Not

g;ac_t;:ggen— included Included Included

Amount

Notes

1 When the skip signal 1s not turned on 1n G 31 bleck, the skip
signal position 1s at the end of G 31 block

2 The “input unit x 10" feature 15 valid up to the macro call
block {the argument designation part by G 65 or GE6) but 1s
in valid in the user macro body

3 . System vanables #5001 through #5102 may not be placed to
the left-hand side of operational expression
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2 8 24 4 Vanables (Cont'd)

Sample Program

The too! 15 positioned to the specified location
(X, ¥, Z) on machine coordinate system, per-
forms the specified M feature, and returns to

the start pomnt.

Main Program

List of Vanables

Gb65 P9603 X ‘ z M
!

|

#26

#24

Macro Program

#13

C9603 ,
#1 = #5001 ,
#2 = #5002 ,

G91 ,
Goo x [ #24-45021]
GO Z [ #26-45022],
Mi#13

GO0 7H2 ,

GO0 X#1,

M99

72

Vanable Meanin
No 9
¥ 110 £33 Locat vanables
#100 to 2149 Common vanables {reset to blank at

1500 to #549

#1000 to #1015

£1032

#1100 to 1115

#ma2

#2001 to #2050
#2101 to #2150
#2201 to 2250

£2051 to #2080
£2151 to #2180

#2081 to #2099
#2181 to #2198

43000
#3001
13002
23003

#3004

£3100
#4001 to #4120

#5001 to #5002

#5021 to #5022

45041 to #5042

15061 to #5062

#5081 to #5082

£5101 to #5102

power-off)

Common vanables {retained at power-
off}

Interface input signals {each signal for
each bit)

15
Interface nput signal (Z #1000 + 1 * 2:)

=0

Interface output signals {each signal for
each bip)

15

Interface output signal ( A0+ * 2|)
1=0

Tool offset amount
(X-axis, Z-axis, nose radius)

Tool coordinate data
(X-axis, Z-axis)

Tool wear amount
(X-axis, Z-axis)

Alarm message display
Clock 1 {n units of 1ms)
Clock 2 (in urits of 18)

Single btock stop auxiliary function
complete wait control

Feed-hold, feedrate-overnde, and
exact-stop control

RS 232 C data output (pnnt out feature)

Current value of modal information
command

End position of the immediate
preceding block (for each axis)

Current position of machine coordinate
system (for each axis}

Current position of POS  UNIVERSAL
(for each aus)

Position at which G 31 skip signal 1s
turned on (for each axs)

Effective 1ool position offset
amount (X-axis, Z-axis)

Servo position deflection amount
{for each axis)




(4) Varable Representation

Each variable 1s represented 1n a variable number
that follows #

a How to designate a number directly.

h(1=1, 2, 3, 4, ...)

Sample #10
#130
#2000

b. How to designate an expression as a variable
number

# [ <expression>)

Sample ¥ [#100]
# [#500 + 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 variable

When ¢ address) # or {address) -# 1s 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 Z-#102 F#140 ,

The above specification 1s equvalent to the
specification below
Z-300

GO0l X100 ¥0 3 ,

Notes

1. Address /, O, and N may not refer to varia-
bles

Sample /#8, N#100

-++ Brror.
2. A variable number may not be replaced with
a variable.

Sample ##20

#[ #20)

.. Error.
.. Correct.

3. When a variable 1s used as address data, the
values below the least significant digit are round-
ed

Sample

(1) When #1 = 45 2346
X#l .. = X45,235 mm (for metric input)

{11) When #2 = 0.255
F#2 ... = F0 26 {mm/rev)

(111) When #3 = 5.37672

GO4 P#3 ... = GO4 P5 377 (sec)
(iv) When #4 = 2.7236

M#4 ... M0O3

G# ... GO3

4, Value for each address should not exceed
the maximum programmable value.

5. The value that follows an address may be
replaced with <expression>.

6., The constant without decimal point enclosed

1 brackets [
point at its end.

] 1s assumed to have a decimal

(6) Undefined Variable

The value of an undefined wvariable 1s assumed to
be "blank " An undefined variable occurs in the
followmng 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.

¢ The local variables and common variables

for which the values were not written from MDI
panel.
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2 8 24 4 Variables (Cont'd)

Designation and function of <blank> 1s classified
1in the following two versions A and B. The
control 1s set for either version Switching from
versions A to B and from B to A cannot be inter-
changed.

Concept of 70

Version A Version B
+#0 defined as
N i variables of
o conception <blank>

of #0
-Commanding £0
causes alarm

*Commanding
#0 at the lefthand

side of the
equation
*Where £2 15
Vanable <{blank> ~Where #2135
<{blank>, com-
1Is commanded In {blank>, com- mand £3 — £2
the replacement mand #3 = k2 '
ation means #3 =0 means
eau #3 = <{blank>
. 2
“Where #1215 \("I;?:r:i)# C!osm-
< >
Variable <blank> blank>, mand 600 X £2,

15 commanded

cocmmand 600 X

15 equivalent to

In the part #2, 15 equivalent command G 00
program to command G 0O,
GO0 X0, (Address 1s
ignoted )
*Where 42 15 *Where #2 15
<{blark>, (blank>,
#3150 #3180
I\;agg::;a:tgzzm (D Condition (DCondition
h dition 'IF #3 EQ #2715 'IF #3 EQ #2715
iol'} :E 3 ::z I:JE established established
@ Condition @Condition
'IFH3 NE #2158 ‘IF 83 EQ #2 15
not established eatablished
§3=F [0+ 40]
53 = #2 % £O, In these
E3 =50+ 20, commands,
#3=1£0140, fa=0
#3=5 % #0,
#3=2—%0, means #3=2
#3=5/# 0 causes alarm
{Blank> in the replacement descrbed
Others above Is treated as "0’

+Condition IF #3 GE#2 1s established
when #2 and #3 are <blank>, or
#2115 0 and £31s <blank’>

*Condstion IF 3 LT #2 15 not
established when #2 and #3 are
{blank> or #2115 <blank>,

and #3=0

2 8 24 5 Operation Commands

Various operations can be performed between
variables and between variables and constants
The operation expression 15 represented i1n the
form of # = (expression, 1n which ¢ expression)
15 3 general arthmetic operational 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) Variable Difimition and Replacement

o=t

defirition, replacement

{2) Add-Type Operations

h-#H + ¥k Sum
h =4 - #k Difference
h = # OR #k Logical sum (for each of

32 bits)

Exclusive logical sum
(for each of 32 bats)

1 = # XOR #k

(3) Multiply-Type Operations

o= # = #k Product
h o=/ #k Quotient
#h = # AND #k Logical product

(for each of 32 bits)

Note In OR, XOR, or AND operation, the
variable value (or constant) 1s converted into
the binary 32-btt equivalent and the operation
1s performed on each bit

(4) Functions

th = SIN [#]:I Sine (in degrees)
#h - COS [#J ] Cosine {in degrees)
# = TAN [#]] Tangent (in degrees)
h = ATAN [ #/1ik]
Arctangent {in degrees)
1 = SQRT [#]] Square root
= ABS [ # | Absolute value
fh=8BIN [# ] Convert from BCD
#h-BCD[ # ] Convert into BCD
#h = ROUND [#]] Produce integer by rounding
h - FIX I:#]] Truncate the fractions
#h = FUP [#}:I Raise the fractions to a unit



(5) Combinations of Operations

The above operations and functions may be used
i combinations A functional operation 15 per-
formed first Then, a multiply-type operation 1s
performed An add-type operation 1s performed
last

#=# + #k * SIN [#2]

Lo

Sample

@

@

{6) Change of Operational Order by | |

Priority may be given to an operation by enclos-
mg 1t in brackets[ ]. Up to quintuple (five-

hold) nesting of brackets 1s permitted including
those of functional operations

Sample #1=SIN[[[T—:—_#‘#I}<] * #2 + #m] *#n:|
@
@

@

®

(7) Considerations for Qperational Commands

a The constant without decimal point used 1n
{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
digst.

Sampie (a)
#10 = 12 3758

When the least significant digit of address
X 15 0.001 mm, the following command

GO0 X [ ROUND [#10}],

means

GO0 X12 376 ,
because 8 of 12 3758 15 rounded

This command 1s alse equivalent to

GO0 X#10 ,

Usually, ROUND 1s not used as mentioned above,
1t 15 used as shown below
Sample (b)

When ROUND 1s used as follows, the program re-
turns to the start point correctly

START #10 #11
(O #10 =12 3758 ,  BOINT 0—"0|
@ #11-=13 1236, B
@ GO0 U#L0 RETRACTION

—_——— Y

@ ol u#gl F ,
& oo u- [ROUND [#10] + ROUND [#11]],

This 1s because the data of #10 and #11m @&
and @ blocks are substantially rounded before
being executed

If @ block 1s
® Goo u- [#10+#11],

then, the movement 1s made by the following
amount

u- [ #10 + #11]

H

u - [12 3758 + 13 1236 |
U - [25 4994]
U - [25 499]

On the other hand, block movement of

@+@ns

U#10 + U#l1 Ul12.376 + Ul3.124

U25.500

Hence, the program of(§) 15 not correct

(8) Operational Errors

The data format and the operational errors 1n the
user macros are as follows

a. Data Format

The numeric data handled in user macros are of
the floating point format

where, M 1s sign + data 52-bit binary,
E 1s sign + data 10-bit binary

b. Operational Errors

Each time an operation 1s performed, the follow-
ing error 1s caused and 1s accumulated The num-
ber of significant digits 1s 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
ssion>] GO TO n ;

.. IF [ < conditional expre-

b. Repeat Command ..
expression>] DO m ,

WHILE [ < conditional

(1) Branch Command
a. IF [ < conditional expression >] GO TO n ;

If ¢ conditional expressionyof this command 1s
established, a branch 1s made to the block of
sequence number n within the same program
When a variable or an expression 1s used for n,
the branch destination may be changed. If the
condition 1s not satisfied, the program proceeds
to the next block

W

= IF [( Conditional >] GO TO n,
expression

| ———

l. (Next Block)

Unestablished

Established

/——i"\\“__j___._—

IF [( conditional expression ):I may be omitted to
provide a simple branch command as shown below

/‘\/,/

GO TO n ,

~Nn

Simple Branch

76

Conditional expressions are EQ, NE, GT, LT, GE,

and LE They are represented as follows
Conditional Expression Meaning
#1 EQ# (#r=4#p
#1 NE#) (1= #y)
# GT#) (#12> #))
#1 LT #) (1< 1)
#1 GE#) #124))
#1 LE#) (1= 4))

A constant and < expression> may be used for #
and # A vanable and <expression> may be
used for n.

Notes

1. The sequence number must be located at the
head of the block when 1t 1s called for by a
branch command Otherwise, the data prior to
the sequence number 1s 1gnored as shown below.

Bianch Destination Sequence No

< GOt X100 N35 7225 FO25 <

\———:—Executed with tins 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 ) 1s satisfied, the

blocks between DO m and END m are repeated

When 1t 1s unsatisfied, the processing branches
to the block following END m.

AR FEWHILE [(c:ondltlonal DO m,

o [ [:_.._ expresswn}]

e .
23 g
-2 *w‘ L
g = =
5 END m,

t—(Block followmg END m)

—




When the specification 1s made omitting WHILE
[{ conditional expression ]}, the blocks between
DO m and END m are repeated infinitely Gen-
erally, this 1s used in the format shown below

5.

micro program.

Triple DO-loop nesting 1s permitted for each

/—\____1 T —
e ——
5
5 DO m DO 1 Dol
%8 - Do 2, Do 2,
v DO 3, DO 3,
5%
L% [ Gb5  ABC , | G65 XYZ ,
—1F | {Condstional _GO 10 n
55 expression) K END 3 END 3,
g g END 2, END 2
58 2 END 1, END 1
23 END m
o -
[~}
8¢ —
‘___\-\_/
[==Nn Enabled Enabled
/’—‘—-‘_‘__—’__
6 The codings shown below cause an error
Notes 9
(1) DO 1, ==
1 DO m should be specified before END m
) The return destination
2. mof DO m and END m should have the same DO I, —=—i of END 11s unknown
value However, only 1, 2, or 3 may be specified
In m
END { ,—/
The value ofm, 1, 2, or 3
15 called the 1dentification () pbo 1.
number, which 1s used by Cne END 1 1s missing
END 1 DO and END to call each
other END 1 ,—
DO 2 —— 2
END 1 —’
END 2 ~—I ’
(11} DO I , = pol,
Overlap of DO
3 The same 1dentification numl:zer may be used ranges 1s not DO 2,
repeatedly except where repeat ranges overlap » | permutted
Do 2, Rewrite as END 2,
4, To get out of a DO locp, a GO TO n can be shown right
used However, a GO TO n does not enable END 1

entrance to a DO loop as shown below. END 1

END 2 ,—

Enabled




2 8 24 6 Control Commands (Cont'd)

(1v} DO 1
Do 2
o 3
DO 1, ~=—
Quadruple nesting
Max nesting permit-
ted 15 triple
END 1 ,—
END 3,
END 2 ,
END 1 ,
(v) DO 1,
NT000 e —
D¢ loop may not
be entered from
END 1 cutside

IF GO TO 7000 —

2 8 24 7 Regstration 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
applies to the user macro body Part programs,

subprograms, and macro programs may be stored

together in the part program memory to its full
capacity.
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{2) Classification of Program Numbers

The program numbers are classified into the
following

Program No Classification

These programs may be registered,
0110 ©7999 erased , or edited without restnctions
08000 to When D4 of #6004 15 set to 1, the
08999 registration, erase, and edit of

programs are disabled

b

09000 ta When D7 of #6021 1s set to 1, the

registration, erase, and edit of
05939

programs are disabled

2 8 24 8 Display And Write Of Local And Common
Variables

Local variables (#1 through #33) and common var-
1ables (#100 through #149, #500 through #549)
can be displayed and written by the following
operations

(1) Display Operations
Display of Variables

a., Press SET function key. Mode select position
may be provided anywhere

b Key-in the vanable number and press

-
CUKSOR | key or | (ynsor | 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 displayed
in the signed 8-digit integer part and the 8-digit
fraction part

Macro nesting level
(0  Macre not 1 execution)

SETTING MACRO 01234 N0035
t— LEVEL 0
#0100 -12345078 12345678
#0101 0 00000001
#0102 300000000
#0109
RDY

Sample Display of Common Variables



¢ Press key or 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 1s in 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) Wnte Operations
Writing of Values to Variables

a. Press SET function key.
may be provided anywhere.

Mode select position

b Key-in the variable number to be wntten

ever, # need not be keyed-in. The keyed-in
variable number 1s specified and the cursor is
positioned to 1t

¢ Key-in the value to be written. Press WR
key The keyed-in value 1s stored as the data
of the variable number with the cursor position-
ed

d. Press CURLSOR key or CURTSOR key or
key or key to move the cursor

e. Repeat operations 1n ¢, and d to write the
values to the destred 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 1n execution.
Any attempt to do so 1s invalidated. However,
rewriting of local variables during macro execu-
tion may cause an unexpected failure. Before
attempting the rewriting, stop the machine oper-
ation by single stop function and check to see 1f
1t 15 safe to rewrite variables,

¢ The written local vamables and common vari-
ables #100 through #149 are reset to "blank" by
the reset operation or the power-on operation,

2 8 24 9 Considerations And Remarks For User Macros

(B

Summary of Restrictions
a. Availlable Variables

#1 through #33 Local variables
#100 through #149TCommon variables
#500 through #549

System variables

b. Awvailable Variable Values

Maximum value tjot3os

Minimum wvaiue +)0-308

c. Constant Values Usable in < Expression >

{8 digits above decimal point)
decimal points)

(7 dig:ts below

Sample Maximum value *99999999 9999999
Minimum value *0 0000001

d. Operational Accuracy

Decimal 15 digits significant

e Macro Call Maxamum Nesting Level
Quadruple {four-hold}

f. Maximum Nesting Level of Repeat Command
Triple (three-hold) for each macro

g. Repeat Command (DQO) Identifiter 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 Gb6 allow argument
designation but the subprogram (M98) does not

b. The user macro directly branches to the
user macro body without executing any command
that was specified in G65 or G66 block and has
no relattonship with the macro With the sub-
program, however, a branch 1s performed after
the execution of the command (1f any) other than
P and L 1n M98 block
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2 8 24 9 Considerations And Remarks For User Macros
(Cont'd)

¢. The maxamum nesting level of user macro 1s
quadruple including G65 and Géb6 calls That of
subprograms 1s 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 permitted in tape
mode or memory mode, or separately in 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.

c. When a macro program beiwng executed 1s
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 s not permitted to
search for the sequence numbers 1n the user
macro body.

(5) Relationship with Single Block Switch

a. The operational command and control com-
mand blocks do not single-block stop 1if the

single block switch 1s turned on  This switch
1s enabled for the other macro program blocks

b. However, when setting number #6004D1 =1,
the single block switch 1s enabled for the opera-

tional command and control command

c. System varable #3003 (for the control of

single block stop, see 2.8.24.5) and setting #6004

D) mentioned above operate as shown below

Sethng | System Van- When Single Block
#6004 able #3003 Switch 1s on

None of the operational
D1=0 =1o0r3 commands, control commands,

and general commands stop

Qperational commands and
Di=0 =0or2 control command do not stop
General cornmands stop

None of the operational
D1=1 =103 command, control commands,
and general commands stop

All of the operathonal
D1=1 =Qor2 commands, control commands,
and general commands stop
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(6) Relationship with Optional Block Skip

The slash "/" character used in the right-hand
side of an operational expression or in brackets
15 assumed to be the operator for gquotient. It
does not mean the optional skip

(7} Parameter Setting of Program Number
Classification

(1) Disabling of Program Registration, Erase,
And Edit

The followmng setting 1s permitted to protect the
registered user macros and subprograms from
mmadvertent destruction

Setting
Number

#6004

D2 =1 The programs of program numbers
#8000 through #8999 are disabled for registra-
tion, erase, and edit

D2=10 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
multiple call state and the multiple DO loop state,
making the program pointer return to the pro-
gram head



(9) Special Codes Usable in User Macro Body

(1) The special codes histed below may be used
in the user macro body

EIA Code I1SO Code
Code Use
B|7|6|5|4|=(3/2]1|8|7|6|5|4i°]3|2(1
SP | For comment Qf 1e O | o
{ For alarm o] (@1 O |O]»
———1 message
) comment G Ol o 10| (O]
+ Add SO0 e ol O] |0
- Subtract O ° O Ole O
For comment 82 o |OlO O|O|C|e| O
/ Divide Ojo} e O O] (S |S|010
Parameter o
# Vanable desianation O ClO
* Multiply O[O0 O] |OF (Ol |2
= Equal OloIo| e | (O[O0 [O0|0)e |O
[ Bracket {open) olo]e |0 Q0| 2ol Ol
1 Bracket {close) O |[Ofe|O lo]lo]e]lelXlie;
$ @] O |0 O e|O
@ For comment |O O e |OIO]O[C|O °
? @] OO e |C|C OlO|0O| O
Decimal point Q|0 |O]el OO O} 1000

Notes

1. For the hole pattern of EIA code, when the
character 15 attached with an asterisk, the pat-
tern shown above 1s standard. However, other
patterns may be specified by usmng the following
parameters.,

#6110 C
#6111 J
#6112

#6113 - 0
#6114 (
#6115 )

P

Read the desired hole pattern in the binary value,
convert 1t into the decimal equivalent, and set 1t
to the parameter. For example, the hole pattern
shown below 1s set as "152".

g|7|e|slajolale]1]
O ool |

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 outputted
from the NC umt for punch-out or other pur-
poses, the upper code (UC) or lower code (LC)
15 outputted immediately before.

a Codes preceded by UC #, +, 8,7
b Code preceded by LC @

c Codes preceded by UC only at parameter
designation ... (,), *, =

2 8 24 10 Alarm Number Of User Macros

Shown below are the user-macro-assoclated alarms
and their causes

105 MACRO ERROR (CONSTANT)

The number of constants 1s 1n excess of
the specified range

106 MACRO ERROR

There are too many G67 cancel codes.

107 MACRQ ERROR (FORMAT)

A format other than expression has an
error

108 MACRO ERROR {UNDEFIN #NO)

The value not defined as a variable num-
ber 1s designated

109 MACRO ERROR (#NO NOT LEFT)

The variable of assignment statement 1s
the one that 1s disabled for assignment

110 MACRO ERROR ( [ ] 5 LIMIT)

The bracket nesting level 1s in excess of
the upper himt (5)

111 MACRO ERROR (MOVE G66 -~ M99)

A move command 1s specified 1n the macro
end command M99 called by G6b

112 MACRO ERROR (5)

The macro call nesting level 1s 1n excess
of the upper Imt (4)

113
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8 24 10 Alarm Number Of User Macros {Cont'd)
114 MACRO ERROR (DO FORMAT)

PO and END are not paired

115 MACRO ERROR ([ JUNMATCH)

The format of <expression > has an error

116 MACRO ERROR (DO - END NO )

DO m 1s not mn the range of 1 <m< 3

117 _—

118 MACRO ERROR (GO TO N)

GO TO n 1s not 1n the range of 0 <n <
G999

2 8 24 11 Exercises Of User Macro

(1

T (Teacher)

S (Student).

T

Canned Cycle by G92

We have discussed many complicat-
ed rules you have to understand to
write user macros Now, let's
create some user Macros as exer-
cises. Let's take straight thread-
cutting cycle by G92, because 1t 1s
a simple operation

Wihere shall we start?

An example of usual G9Z command takes the

following format
(P1)

G92 U-50. wW-60 F6 0

This command 1s divided into the following
and executed within the NC unmit It 1s
assumed that Rapid Pull Out of Threading
15 not included 1n this command

(P2)

(D Goo uU-50

G32 w-60 F6 0,
@ D! wHreap @
i CUTTING

@ oo uso X
@ Go0 w60 1 @
+ Z
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First, these moving distances and lead
threads can all be converted into variables

They are local variable #1 through #33,
aren't they? But which type of local varia-
ble?

Type I for small number of variables This
type allows the use of U, W and ¥ and there-
fore makes the argument designation easier
to understand

OK When type I 1s used, we have the fol-
lowing variables

(P3)

U-50. w-60 F6 0

o

#21 #23 #9

Right Using these variables, rewrite the
former program (P2)

OK
(P4)

@ Go0 U2l , ___izi_p

@ Gz w#zzFso . 1 e

@) G0 U-#21 . [ t

@ Go0 w-#23 , #23

Is this all right?

Yes Just add thlus and we have a complete
user macro body

o 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)

Gb65 P9093 U-50 W-60 F6 0 ,

The user macro body 1s

(P6)

09093 ,

GO0 U#21 ,
G32 WH2Z3 F#9 ,
GO0 U-#21

GO0 w-#23 ,
M99,




That looks OK.

ok ok ok ok ok ok ok %k

I think something 1s wrong With this pro-
gram, I have to specify points W and F
every time!

That's true With a usual canned cycle,
when points W and F have been specified
once, their values are retained Thereafter,
only U 1s specified

Do you have any trick to overcome this in—
convenience?

I de 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 1" Now, I divide the macro body
into two parts as follows

(P8)

09000 ,
#100 = #23 ,
#101 = #9 ,
M99,

(P9)

09093 ,

G000 U#21 ,

G32 W#100 F#101 ,
GpO U-#21 ,

GO0 w-#100 ,

M99 ,

and I write the macro call as follows:

(P10)

Go65 P9000 Ww-60 F6.0 ,
G65 P9093 U-50 ,

G65 P9093 U-51 4,
G65 P9093 U-52 6,
Gb5 P90S3 U ,

Very good

F ok kkokokkk ok

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 .
T ———————— Qm_
I
| I u-s2
\ |
I
! I
e i\\
o= ,! U DIAMETER
7 VALUE
K b | K RADIUS
VALUE WITH
1 W | CUT SIGN

Macro call 15 as follows

G65 P9000 W-60. K4.8F6 0,
G65 P9093 U-50 ,

G65 P9093 U-51.4 ,

G65 P9093 U~ ,

Macro body 15 as follows

09000 ,

#100 = #23 ,
#101 = #9 ,

#102 = ABS [ #6],
M99 ,

09093 ,

#10 = ROUND [ #102] *2 ,

#11 = ROUND [ #21] + #10 ,

#12 = ROUND [ #100] + ROUND [#102] ,
GO00 U#21 ,

G32 WH#LZ F#101 ,

G32 U#10 W-#102 ,~~—RAPID THREADING
GO0 U-#11 . PULL-OUT

GO0 w-#100 ,

M99

Is thus QK?
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2 8 24 11 Exercises Of User Macro {Cont'd)

T Yes Your reasonung is right. Practically,
you had better prevent a malfunction by
programming #3003 1invahd control of smngle
block or #3004 1nvald control of feedhold
This threadcutting can be performed 1n U-
and W-directions only Now we'd hke to
expand this function in four directions

S Isee Let me think
--- How about the next program’

W

K THREAD
i"’ CUTTING

T )
-

U, K Designation with a sign
K Designation without a sign

#21 (DIAMETER VALUE)
#23

#6 (RADIUS VALUE)

#9

TR E G
LTI [T

The macro call command 1s as follows

G65 P9000 w-45 K4 0F5 0,
G65 P9093 U40 ,
G65 P9093 U4l 4,
G65 P9093 U ,

The user macro body 1s as follows

09000 ,

#100 = #23 , W

$101 = #9 , F

#102 = ABS [#6) ,——|K|
M99 ,
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9093 ,

#3003 = 1 , ———3S1ngle block mvahd

M93 , 4-block buffering

#10 = ROUND [#102] *2 ,

IF [ ABS][#21] LT #10] GO TO 4,
IF[#1GT 0]GOTO 1,

IF[#21EQ 0 ]GO TO 4,

#11 = ROUND [#21 ]+ #10 ,—~~=-U Negalive
#12 = #10 ,

GO TO 2,

N1 #11 = ROUND [#21] -#11 ,~U Positive
#12 = -#10 ,

N2 #13 = ROUND [#102] ,

IF [ABS {#1001LT #13]1 GO TO 4,

IF [ #100 GT 0]GOTO 3,

IF [ #100 EQ 0 1GOTO 4,

#14 = ROUND [#1l00] + #13 ,—~—W Negative
#15 = -#13 ,

GO TO 5,

N3 #14 = ROUND [ #100] -#13 ,=~W Positive
#15 = #13

GO TO 5,
N4 #3000 = 499 (MACRO INPUT ERR )
Error display

N5 G00 U#21 ,

Feedhold

Feedrate override | Invalid
Positionmng

completion

G32 W#l4 F#101 ,

G32 U#12 WH15 —-—{:

#3004 = 7,

Rapid threading

pull-out
#3004 = 0,
GO0 U-#11 ,
GO0 W-#100 ,
M92 ,
#3003 = 0,
M99 ,

Well. 1f Uor W =0, and |U/2| or |W| <K,
error will be displayed in your programming.
That's good




2 8 25 PROGRAM MIRROR IMAGE (G 68, G 69)' h The operational direction after X-axs tool
position compensation 1s inverted
Program mirror image i1s the feature to reverse
the NC program operation in all directions
around the work center line (Z-axis) by the use
of G command. 3 G command for tool nose radius compensa-
tion virtual tool nose position 1s 1inverted

1 T command for tool nose radius compensa-
tion tool nose center 1s inverted in the sign

(1) G68 , Program mirror image on
The program mirror 1mage on P x
state 1s held unttl G69 1s speci~ ~. /’?OE)?\ Programmed 100l
fied . # CENTER y Tradius compensation
e 1 - t Tool center
A poTH
G69 , Program mirror image off k L/ Virual 1ool nose
The program mirror mmage off LS G4
hY
state 15 held until G68 15 speci- VIRTUAL TOOL NOSE®
fied +Z
VIRTUAL TOOL NOSE
When program mirror mmage 1s on, the X-
axis operation by the NC program 1s 1n- L Compersaton T
verted with Z-axis being the center line G 44 when % ans
mirror image function
The manual operations (manual continucus 15 on

feed and handle/step feed) are not affected
by this feature
Fig 2 40
{2) Details of program mirror image

When the X-axis mirror image feature 1s on,
the movement by the NC program 1s invert-
ed with Z-axis being the center line. The
following 1nversion 1s processed

in the NC unmit

a. X command for X-axis coordinate value 1s
inverted

b. U command for X-axis incremental coordinate
value 15 1nverted

c. I command for X —axis coordinate value of
arc center 1s inverted

d. Circular motion direction inverted

+X
{ PROGRAMMED CIRCULAR ARC
Y DHRECTION OF ROTATION
Goz,
.
+Z

CHANGED
10 GO3

CIRCULAR ARC ROTATIONAL
DIRECTION OF RQTATION
WITH X- AXIS MIBROR IMAGE
FEATURE ON

Fig 2 39
e I command for X-axis bevelng/rounding

volume and direction 15 inverted

f I command for canned cycle taper X-axis
distance 1s inverted

g. U and I commands for special canned cycles
fimishing allowance, etc are inverted

85



2 8 25 PROGRAM MIRROR IMAGE (G 68, G69) {Cant d)

{3) Cautions for G68 and G69 commands

a G68 and G69 ars modal G commands which
belong to "10" group They must be speci-
fied on a single block basis, 1n principle

b  G69 (program mirror image off} 1s used at
the time of power-on, reset operation, and
program reset

¢ These commands must be specified 1n the
tool nose radius compensation cancelled
state

d These commands may not be specified in the
finishing shape program of the special canned
cycle

e If automatic origin return "Ga8 X Z 2"

1s specified when the X-ax1s mirror image
feature 15 on, the positioming of the inter-
mediate pont specified 1n X and Z 1s affect-
ed by the mirror image, but the machine
origin, which i1s an absolute position, 1s not
affected by this feature

+ N
G253 % 7
ST ABSCOLUTE

s M c——— ZERO

o POINT
4 PROGRAMMED INTER
4 MEDIATE POINT
+7
INTERMEDIATE POINT PRODUCED
BY X AXIS MIRROR IMAGE FEATURE
Fig 2 41
EXAMPLE

Described below 15 a sample program which
uses G68 and G69 for the opposed tool rest
shown 1n the diagram on the following page,
and the X-axis movements
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Power on
¥

Manual reference pomnt return
¥

Program execution

X-ax1s com-

OFFSET Q1 X56
Z8

mand value X-axis
display movement
NQG001 GH0O X240 Z220 ,— 240 000
NOQO2 X40 Z120 TO101 ,—96 000 [U-144 000
NOG03 G68 , —— -96 000
NOGO04 G50 u4s0 +384 000
NOO0O5 X80 Z80 TI1111 ,— +144 000 (U240 Q00
NOOO6 G6G , -144 000
N0007 G50 U480 , ———— 336 000
NO008 X120 Z40 TO0101 ,—176 000 ;U-160 000

A TURRET
220 {
Ll T
- 1
-+
T ¢l —Lﬁi—
1 ==
+ &3
| T N1
= =< T T
=) =) <
| gE
r . I
120 '
|
an £y
|
[+
- e
im
-T ll] z[
B TURRET
-+ OFFSET 11 X64
z8
ri
—'_ b



2 8 26 MULTIPLE REPETITIVE CYCLES (G70 TO G76)'

2 8 26 1 General

This option makes program simple and short
For instance, both stock removal and finishing

are p
mng w

erformed only by commanding the finish-
ork shape

Table 2 21 Muitiple Repetitive Cycles

G cede Name Remarks

G70 Firishing cycle

G71 Stock removal In turming Tip nose radius
Fimishing | compensation

G72 Stock removal 1n facing by G70 ! possible
possible

G73 Pattern repeating

G74 Peck dnlling 1n Z axis

a75 Grooving In X axis Tip nose radius compensation
impaossible

G76 Automatic threadcutting

(1)

(2)

G70 through G76 are 1n * group and non-
modal

The program of fimshing shape specified

by G71, G72 and G73 are stored 1n memory
The memory capacity for the finishing shape
15 45 blocks

Program of finishing shape s 45 blocks

Note When cornering (G1ll, G12) and
multiple cornering (G111, G112) are used,
each block containing them must be count-
ed as the value listed below

No of blocks
One block including G 11 Two blocks
or G2
Cne block including G111 Four blocks
One block including G112 Five blocks

(3)

(4

(5)

(6)

The internal memory for storing the finish-
ing shape program

To shorten the stock removal cycle compu-
tation time, the fimishing shape program 1s
binary-converted and then 1s stored in the
memory for storing finished shape program
{one pair) in the umit This memory 1s
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 1s because the 01-
group G codes specified before the cycle
may have been changed to other G codes
by the execution of this cycle

It 15 possible to perform tool 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 1n an error
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2 8 26 2 Stock Removal in Turming {G 71)

Stock removal in turning with the finishing allow-
ance remained uncut can be commanded by G71

Commands for finished contour are different be-

(1) Monotonous increase/decrease finishing

shape

ns

‘———nf

G71 Pns Qnf Ut

tween monotonous tncrease/decrease and con-
caved shaped path

Sequence number for cycle start

wt 1* K4

Sequence number for cycle finish

D F{E) s ,

Nns >

Nnf , J

Finishing shape program (45 blocks maximum)

Tool path A + A' »

r Note

Feedrate and spindle-speed
designation for stock removal
n turning

Depth of cut i X-axs direction
{designation without signs)

Rough finishung allowance mm Z-axis direction

Rough finishing allowance in X-axis direction
{radius designation)

Finishing allowance in the

direction of Z-axis

B

Finishing allowance 1n the direction of
X-axis (diameter designation)

Note Feed command F(E)
and spindle command (S)
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 fimshing

cycle 1s executed
X

(Retracting) C

WK
% :

Fig 2 42

G71 starts at point A, executes

"{—-—-____ A
B t —— D
Start and fiish

1
N 1
~ i
b ! al posimion A
FINISHING
ALLOWANCE H Finisiing shape
1 program
ROUGH FINISH Lo 1] S — Stock removal
ING ALLOWANCE u cycle
A 4 - Rough finshing

cycle

rough

finish  eycle (—} 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 fimshing cycle 1s

omitted

88

{Retracting)

+ X

Bt

FINISHING
ALLOWANCE J l
W

‘JP +Z

Fig 2 43

][

Retracting 1s performed by rapid traverse
GO0 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 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-
aton tn programming the start block (Nns)
and the end block (Nnf) of a finishing shape

program
X MONOTONOUS X MONOTONOUS
INCREASE . Hgﬁagious
7 MONOTONOUS
Ao © \orease B B ° Decreas: o A
(7 N N
A A
+ 7
A

N

X MONQTONOUS
DECREASE
&I MONOTONOUS
A DECREASE B

X MONOTONOUS
DECREASE

Z  MONOTONGUS

B INCREASE Oa

Nns

Spacified
AR IS IN

PARALLEL WITH [ (2 300 of
X AXIS

N

nf
BA IS IN PARALLEL WiTH Z AXIS

‘q;\ +Z

(2) Concaved fimishing contour
a Command format

ns Sequence number for cycle start

nf  Seguence number for cycle finish
G7l Pns Qnf U* 1* D F(E) 5 Rl
Note 1 Note 2
Nns
Depth of cut in X-axis direction
* F (designation without signs)
s Rough fimshing allowance in X-axs
direction (radius designation)
Finishing allowance in the direction of
X-axis (diameter designation}
Nnf

Finishing shape program (45 blocks maximum)
Tool path A+ A'+ B

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 Rl 1s

specified
POSITION
(Retracting) EEE)TAEEOINT
ABY U2+
B\ TN £ ) )
\ 7k

/[rouce \ ’ I
FINISHING Y == -
3 / /] ALLOWANCE /2
FX \ / —
A I A

FINISHING
FINISHING
SHAPE ALLOWANGCE

\ fammin)
A i \\
\ / \ {CUTTING}
\ ’ \
Y

+2 FINISHING SHAPE
——— PROGRAM
STOCK REMOVAL CYCLE
ROUGH FINISHING CYCLE

G71 starts at point A, executes the rough
cutting cycle (—) and the rough finishing
cycle (---), and returns to pomnt A to be
terminated If [ 1s not specified, the rough
finishang cycle 1s skipped.

Retracting 1s performed by rapid traverse
GO0, Thrust motion depends on the speed
(GO0 or G01) specified by the program of
AA' Each depth of cut D along X-axais
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

{1) Rough cutting cycle by G71 starts from
the closest concave to the start point

5]
COMMAND POINT B
OF FINAL BLOCK
OF FINISHING
SHAPE PROGRAM A START
POINT

COMMAND POINT
OF 15T BLOCK OF
FINISHING SHAPE
PROGRAM
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2 8 26 2 Stock Removal in Turning (G 71) {Cont’d)

Since cutting starts with the concave
nearest the start point, the cutting path
15 mterrupted 1if it hits the convex be-
yond the concave The concave 1s cut to
its bottom Then, the cutting cycle re-
turns to the interrupted powint to perform
cutting beyond 1t

DISCONTINUATION
CUTTING BEYOND

DEPTH OF
B F?IOSIFC\I(T)N”NUED A CUT D
CUTTING
\ p, PATH
CONCAVE
DIS A CUTTING

CONTINUED
POINT

(1) For a simple concave, only one interrupted
point 1s provided However, for a complex
concave contairung a smaller concave and
a convex as shown below, the cutting path
15 interrupted flirst at the larger convex
then at the smaller convex

DISCONTINUATICN 1

NVEX
By ©O CUTTING PATH A

CONVEX [sconniu
ATON 2

CUTTING PATH

CONCAVE

CONCAVE A

The maximum number of mnterrupted
points that allows cutting 1s three, be-
yond which cutting 1s disabled, causing
"097" error Within this hmitation, any
number of concaves 1s allowed

DISCONTINUATION 1

CUTTING PATH

DISCONTINUATION 2
CUTTING PATH

DISCONTINU
ATION 3

CUTTING
PATH

X\ ZUTTING PATH

DISCONTINU
ATION 4

Sample Contour Not Allowing Cutting
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(1) Any contour having an overhang does not
allow cutting Hence, the Z-axis specifi-
cation value of the fimishing shape program
should be a monotonous variation

{1v) The termination block for the finishing shape

program has the following himtations

B BA IS PARALLEL TO 7 AXIS
____________________ A START
POINT

Nnf
Nns *

AA NEED NOT BE
A PARALLEL TO X AXIS

For the G command of the termination block
(Nnf .}, speaify GOl or GO0, 1n princi-

(v} The retracting amount after each approach
cycle may be set by the setting

RETRACTING AMCUNT SETTING
#6202 (FOR G71)

CUTTING PATH

\
A

(v1} 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

{vn) Generally, Z-axis fimishing allowances W
and K are not specified Otherwise, a bite
1s caused into the wall of the corresponding
side 1 "R1" 1s not specified, the conven-
tional monotonous 1mcrease /monotonous de-
crease stock removal cycle 1s provided

{vii1) Approach 1s performed at the feedrate
It s not affected by the G code of the
finishing shape program Hence, de-
pending on the fimishing shape program,
positioning may be performed by rapid
traverse after the approach at feedrate

APPROACH




(3)

Rules in programming G71

Addresses U, W, I and K must be program-
med with signs  If a wrong sign 1s pro-
grammed, the workpiece may be gouged

An address D for depth of cut must be pro-
grammed without signs

Fimshing shape program must he program-
med immedtately after the block containing
G71 Ewven a block between them 1s 1gnored

When F and S codes are not specified 1n the
block containing G71, F and S codes spec-
1fied 1n the preceding block are effective
for G71 mode

F and S codes specified in the program of
finishing shape become effective only for

G 70 mode and are disregarded in G71 mode

The following should be taken into consider-
ation 1n programming the start block (Nns}
and the end block (Nnf) of a fimishing shape

program
L

Usable G code Remarks

GO0, GOt, GO3,
Goe, G22, G23

A block containing these codes

G, G12 must be counted as two blocks
G111 A block containing these codes

must be counted as four blocks
G112 A block contaimng these codes

must be counted as five blocks

When a program has entered the tool nose
radius compensation mode before the G71
15 commanded, the compensation is effec-
tive for the G71 cycle.

However, the compensation 1s executed not
in the stock removal cycle but in the rough
finishing cycle

Thus, the compensation is mmeffective for
the program in which the rough finishing
cycle 15 omitted (1 =0, X = 0)

The above rules and caulions in program-
ming G71 also apply to G72 cycle In other
words, the G72 cycle 1s the same as G71
except that cutting 1s made 1in 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 1n the following two
manners

{1) By setting #6004D3 through D7
(Set with 5-bit code )

(11) By G71/G72 cut depth override switch-
ing  Either of the above methods
shown 1n (1) or (11) may be selected
by parameter #6023D;

Parameter Function
$#6023D, =0 Setting in {1}
#60230D, =0 Setting in (11)

N



2 8 26 2 Stock Removal in Turming {G 71} {Cont'd)

EXAMPLE A:
finishing shape without concaves

Too! nose compensation applied to

220}

I E
/,— (2€0
B Mlm——————— A 10 A
— \ A —
4 mm {I)
! \ Va ()
145 DIA
140 DIA D / ﬂ
N/ —
——— S
})OI?\ I \."'--__ - 2mm (I}
60 : 05mm (%)
DIA
46 DIA \\\\\ iz
40 20 20 10 20 36 30 |10 \ 2 mm (K}
! ' 05 mm (W)
N1 G50 X260 2z220 ,
N2 GO0 S1000 MO3 TO101 ,
N3 G41 ,
N4 X145 Z180. , l_- Stock removal in turning
N5 G71 P6 QI3 Ul W05 12 K2 D4 FO 3 5800 ,
N6 GO0 X40 S800 Rapid traverse )
cutting
N7 G01 w-40 FO 15 ,
N8 X60 W-30 S600 ,
N9 G12 W-20. 15 Equivalent to Finishing shape
2 blocks = 9 blocks
N10 GO01 X100 w-10. S300 ,
N1l w-20 ,
N12 X140. w-20 5200 ,
N13 X145 , .
N14 G40
N15 GO0 X260 z220 TO100 ,
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EXAMPLE B

Tool compensation net applied to

concaved shape

rd
- (260 70)
7’

CENTER
3
\25 R 1% —_——
\ 1A : |~

1o
D]lA

10 —

20 10 50

130

NO1 G50 X260 Z70
NO02 GO0 5500 MO03 TQ101

NO3 X124 Z-10 ,

i_ Stock removal 1n facing

NO4 G71 P5 Q14 UZ D6 FG 2 5250

NO5 GOl X120

NO6 X80 Z~50 FO0 1 5500
NO7T w-10 ,

NO8 X 110 w-10 ,

NO9 w-10

NI10 G02 X95 w-20 115 K-20

N1l X110 w-20 125
N1lZ2 GO0l w-5 ,
N13 X120 w-5 ,

N14 X124

L

Finishing

shape

N15 GO0 X260 270 TO0100
N16 T0202 ,
N17 G50 X255 270

N18 X124 Z-10 ,

? 2

N19 G70 P5 Q14 , }7 Executes finushing cycle of G71 shown above




2 8 26 3 Stock Removat in Facing (G72)

This cycle provides stock removal and rough G71 1s for cutting 1n parallel with Z axis
finishing 1n facing with the finishing allowance and G72 1s for cutting 1n parallel with X
remaining axls

(1} Monotonous 1increase/decrease fimshing shape

a Command format

G72 Pns Qnf UZX IS 1t K* D F(E} 5 .
Nns . 1 Depth of cut
in Z ax1s direction
' (without signs)

Significance of each address
' 1s the same as that of G71 command

Finishing shape program (45 blocks maximum)
Tool path A + A'-> B

Nnf ,

AN

Retracting 15 performed by rapid traverse

[N
D G00 Thrust motion depends on the speed
I_" (GO0 or GO01) specified by the program of
¢ AA'  Each depth of cut D along Z-axis can
A r'l“""‘—"""‘ be overrided by 10% step within the range

b of 0 to 200%, by G71/G72 cut depth over-
\ ride selection or sethting

b Rules and cautions 1n programming fintsh

\ shape
AN L:}; G72 15 the same as G71 except that the tool

ALLOWANCE o] [

u cuts 1nfo the workpiece in parallel with Z
ok z axis Refer to 2 8 26 2 Stock Removal in
ALLOWANCE] "W'K Turning

—Q i + 2
—— Fimsiung snape program X
1
Stock removal cycte Start and A L
fimish at - -

_____ Rough firushing cycle positon A

1
I
i
Fig 2 44 !
3
1

Cycle starts at point A execules stock re-
moval cycle and rough fimishing cycle, re- | B
turns to A when completed +1Z
In case of I = 0 and K = 0 (or no designation),
the rough finishing cycle 1s omitted NS AA IS IN PARALLEL T o
WITH Z AXIS "
ot BAISINPARALLEL | M OX
+Y % AXIS GOl mods
A Fig 2 46
A

A
\

-

B — = Fimishing shape program

Stock re moval cycle
e > V

Fig 2 45
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(2)

Concaved fimishing shape

ns Cycle start sequence number

nf Cycle finish sequence number

G72 Pns Qnf Wt Ki D F(E)} S R1 ,

Nns » ) L (See Note 1 }

. Depth of cut 1In Z-axis direction

{without signs)
S ) Rough finishing allowance
in Z-axas direction

Nnf ;) - Finishing allowance 1n Z-axis direction

Finishing shape program (45 blocks maximum)

Tool path A —+ A' > B
Note 1 1f "R1" 1s specified, cutting path 1s com- b Cautions of concaved finishing shape pro-

puted for the concaved finishing shape program

PROGRAM

..... ROUGH FINISH

ROUGH CUTTING (.
ALLOWANCE - 71
)
+ X 1
S

FINISHELD SHAPE

ROUGH CUTTING

CYCLE

\

RETRACT
MOTION

FINIGIH ALLOWANCE

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-
mg cycle 1s skipped Retracting 1s per-
formed by rapid traverse G00. Cutting
rate depends on the speed (G00 or G01)
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 GT1/G72 cut depth override
selection or setting

gram

G72 only performs the operations which are
parallel 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 G71 are apphed
to G72

EXAMPLE 1In case of I = K = 0, tool nose radius

compensation 15 not apphed

+¥ 1mm (D)

7

25
>=
——]

S — u
40 —C ¢3mm (?)
DIA B
40 A
DIA N 105 mm (W) i

20J 5

10|10 20
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2 8 26 3 Stock Removal in Facing (G72) (Cont'd)
N1 G50 X260 260

N2 GO0 S1000 MO3 TQz202 ,

N3 X170 25 ,

{——Stock removal 1n facing

N5 GO01 Z-60 FO 15 ,
N6 X120 5250 ,

N7 Z-50 ,

N8 X80 Z-40 5400 ,
N9 Z-20 ,

N10 X40 Zz0 S800 ,

N11 Z5

N4 G72 P5 Ol1 UO 6 WO 5 I0 KO D40 FO 3 5200

Cutting at feed

>

Finishing
shape
program

N1Z GO0 X260 Z60

N13 TO0303 ,

N14 X170 2Z5

N15 G70 P5 ©O1ll ,

Uyt >0 Ui >0
w K<0 W K>0
LY | ] —0 A
X
x
FINISHING
7 WORK SHAPE FINISHING
OR G711 AND ALLOWANCE
] *—
AC i A
Uy <0 Ui <0
W K<0 w K >0

Ftig 2 47 Relation between Finishing
Shape Program and Signs of
Addresses U, W, | and K

A wrong sign will cause a grouging of the
workpiece as shown below

96

Executes finishing cycle

In the case that U, W, 1 and
K < 0 are erroneously
programmed



2 8 26 4 Pattern Repeating (G73)

I'his cycle 1s useful for cutting the workpilece
such as moldings and forgings whose cuiting

shapes are rough

ly made beforehand

(1} Command format

Sequence No for cycle start

Sequence No for cycle fimish

G73 Pns @Qnf UZf Wt I+

Nns ,

>

Note

+ X

FINISHING
ALLOWANCE

{Retracting)

K4 D

F(E) S ,

Tool path A + A' * B

Note

Number of cuttings
(1< D £ 127, without signs)

Rough finishing allowance
in Z-axis direction

— Fimishing allowance 1n X direction

(Radius designation)

(See F1g

— Fmishing allowance in Z-ax1s direction

'— Fimishing allowance 1 X -axis direction
(Diameter designation)

L Finishing shape program (45 blocks maximum}

Sequence number should start with ns and end with nf
F and S commands are effective only when
GT70 fimishing cycle 1s executed

Feed command (F(E)) and spindle speed command(S) are

given for executing closed loop cutting cycle

THRUST
MOTION

A

+7

Fimishing shape program

Pattern repeating cycle

—=-— Start and fimsh
at position A

Fig 2 48

(2)

Rules in programmng G73

Address U, W, I and K must be program-
med with signs

Address D for number of cuttings must be
programmed without signs, obeying the fol-
lowing restriction

l1 £ D s 127

D command out of the above range causes
data error. (Alarm code "096")

When D 1s 1, the cutting of T and K values
1s completed 1n a single cycle remaining
finishing allowance

Finishing shape should be programmed im-
mediately after the block containing G73

The start (Nns) and end (Nnf) block ef a
finishing shape cycle must be programmed
with GO0 or GO1

But these 2 blocks need not be parallel with
X or Z axis
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2 8 26 4 Pattern Repeating (G 73) {Cont'd)

Finishing shape program does not need to
be repetitive monotonous increase or de-
crease in X or Z coordinate

NOTES

1

98

when F(E)} and S functions are not specified
in the block containing G73, the F (E) and

S functions specified 1in the preceding blocks
are effective in the pattern repeating cycle
F(E) and S functions specified in the pro-
gram of fimishing work shape are effective

in finishing cycle G70 and ignored in pattern
repeating cycle

Table below shows the G codes which can be
specified 1n the program excluding the blocks
of Nns and Nnf,

Usable G codes Remarks

GC1, GOos, GOz
GO03, G22 G23

Gi1t, Gt2 Counted as 2 blocks
G111 Counted as 4 blocks
G112 Counted as 5 blocks

When I and K are 0 or not designated, 1t
causes mnput error (Alarm code "096" 1s
chsplayed )

A T and AK (rough cutting allowance
cycle) are calculated as follows

per

.1 K
AL = 5, =

where

Note that the control i1gnores the value
below 0 001 millimeter As a rule, the
program should be made so that AI and AK
are not smaller than 0 001 millimeter

Processing of AI and AK

EXAMPLE 1
Incaseof I =0 005 mm, K = 0 005 mm,
D=7
AT = 0 %05 =9
Input error occurs
_ 0005 _
Al = 5 ={

(6)

EXAMPLE 2

Incaseof I =0 01l mm, K =0 0l mm, D =7

Al :—(—)60—1=0001mm
AK :igllw:oommm

Therefore, the cutfing allowance of each
cycle 1s as follows

1st to b6th cycle A1
7th cycle Al =

AK
AK

0 001 mm
0 004 mm

1l
It n

When the program has entered the tool nose
radius compensation mode before G73 1s com-
manded, the compensation 1s effective for

all cycles of G73

EXAMPLE
¢ ¢ b/’
- o
ton (zod 220)
B
f
180 DIA r__
160 DIA g
1
80 DIAj i) 8

~ ! .
40 |0 20 |20 |10 20

N10

N1l

I t

G50 X260 Z220

GO0 S300 MO03 T0303

N12 X220 Zle0 ﬁ Pattern repeating
N13 G73 Pl4 019 UZ Wl I8 K8 D3 FO0 3 5200
N14 GOG X80 Ww-40 5400
N15 GO0l w-20 FO 15
Finishing shape
Nle X12¢ w-10 S3ee program
N17 w-20
N18 G22 X160 Ww-20 R20 5200
N19 GC1 X180 Ww-10 J
N20 GO0 X260 Z220



2 8 26 5 Finishing Cycie (G 70}

After rough cutting of G71, G72 and G73, the
finishing cutting can be made by the commands
following G70

(1) G70 Pns Qnf ,

—Ijnf Sequence number for
cycle finish

ns Sequence number for
cycle start

This command permits the execution of the
finishing shape program in G71, G72 or
G73 which 158 commanded previously

F(E) and S functions specified in the fimsh-
ing shape program are effective inthe finish-
ing cycle

F(E} and S functions for rough cutting spec-
1fied 1nn the block containing G71, G72 or G73
are 1gnored 1n the finishing cycle

NOTE The internal memory for storing the
finishing shape program

To shorten the stock removal cycle time, the
finishing shape program s binary-converted
and then 1s stored in the memory (one)
pawr) n the unit  This memory 1s called the
internal memory for fimishing shape program

(2) G70 does not need to be commanded 1mme-
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 inserted between them

However, the following command and opera-
tion should not be programmed between them

Inhibited Cornmand Result
and QOperation
M02 and M 30 commands Fimishing shape
with internal reset program n the
memory are
Reset operation eliminated

{3) Storage and search of the finishing shape
program

The processing of the fimishing shape pro-
gram 1s different in tape operation
mode and memory operation mode.

d

Operation 1n Tape Mode

-

G771 Pns Qnf , —— Stock removal
in turning

Nns ! Firushing shape
__ program (A)
(25 blocks
maximum)
\an .
G70 Pns OQnf , —— Execution of
finishing cycle
G72 Pns' onf' ,—— Stock removal
n facing
Nns' ,
Fimishing shape
program (B)
(25 blocks
anf. , maximum )

After executing the above program the pro-
gram (A} 1s eliminated and the program (B)
15 retained 1n the fimishing shape memory
Therefore, the fimshing command with G70
in the trathng program 1s effective for the
finishing shape program (B).

If the sequence number specified by G70
does not match the sequence number 1n the
memory for finishing shape program, an
error {"091") 1s caused

Operation i memory (MEM) mode

When the sequence number specified by G70
matches the sequence number in the memory
of finmishing shape program, the finishing
cycle 1s normally executed If they do not
match, a search for the specified fimshing
shape program from the part programs 1s
performed Then, the program is stored in
the memory and 1s executed. This 1s 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) 15 per-
formed two or more times as shown below
and then the finishing cycle 1s performed
for each stock removal cycle

Stock removal cycle (A)
+

Stock removal cycle (B)
¥

Fimishing cycle (A)
¥

Finishing cycle (B)

99



100

2 8 26 5 Finishing Cycle {G70) {Cont d)

Supplement

(1) The use of the finishing shape program fea-
ture increases the cycle time as follows

Example of finishing shape program search
time

When the machining tape 1s 5 m (2000 char-
cters) long and the finishing shape pro-
gram 1s stored inthe middle of the tape,
the cycle time 1s about 100 msec

Example of the execution time for storing
the searched finishing shape program 1n
internal memory

When the size of the finishing shape pro-
gram 1s 30 blocks, the execution time 1s
about 1 sec However, the storing of the
searched 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 8 Peck Driling in Z-axis (G74)

This command permits the operation of peck drill-
ing with pecking motion in parallel with Z axis

(1) Command format

G74 X(U)? Z(w)* I K D

(11) This search feature 1s executed only in the
part program having the program number
for which G70 15 specified

NOTES

1 For the sequence number ns for cycle start
and nf for cycle fimish, the following case
causes mput error

When the sequence numbers ns and nf
of G70 are not commanded 1 the firush-
ing shape program (Tape operation)

When the sequence number ns of G70 s
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 1s effective for

|

Z coordinate of position C

X coordinate of position B

R Ramg traverse
F  Specified by F code

+X
& Retractiong amount
Setbng #8204}
1 AKI KJ K K L K ]
f ] f
vEEE o o
c R |
= _Rs—=ERs—1|-T
u
I R A -
i ! 5 b
g R — -1
= —= =%
;| il
T 1
Q + 7/
Fig 2 49

G0
F(E) (R1)} ,
Note 1
Feedrate

Retracting amount of the tool at the
cutting bottom {without signs)

Depth of cut in Z-axis direction (without signs)

Move amount it X-axis direction (without signs}

The cycle starts and finishes at position A
The fixed amount of pecking 1s set by the
parameter No 74

Note 1 The above diagram 1s of the cause
where "R1" 1s not specified When "R1" 15
specified, the retracting amount (3) for
each approach 1s 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

1

28

(1)

Addresses I, K and D must be programmed
without signs

When the command of 1 >|U/2]| 1s1ssued,
the cycle finishes after the finish of the
pecking motion from position B following
the pecking motion from position A

When the command of K > | w | 1s 1ssued,
the cutting 1s made at once to the cutting
bottom without the pecking motion

When D 15 programmed as ( or D 1s not
programmed, the retracting motion 1s not
made at the cutting bottom

The final cutting amount 1n the Z direction
K' and the final move amount in the X direc-
tion T' are automatically calculated

If X{U) , I or D 1s omitted, only one-cycle
operation 1s made 1n the direction of Z-axas,
which 15 used for drilling

When the contents of setting #6204 are set
to 0, the cutting 15 made at once to the cut-
ting bottom without pecking motion

26 7 Grooving in X-Axis (G75)

This command permits the operation of peck
drilling with pecking motion in parallel with
X-axis

Command format

G675 Xz Z(W)+ I K

The tool nose radius compensation 1s 1neffec~

tive for G74 and G175

EXAMPLE

G74 X40 Z50 14 K15 D} FO

25,

+X

i

| h
K

40 DIA

8¢ DIA

F(E) (R1)

Z coordinale of position B

X coordinaie of posihon C

' Note 1

Feedrate

Retracting amount of the 1ool at the
cutting bottom (without signs)

Move amount in Z-axis direction {without signs)

Cutting depth in X-axis direction (without signs}

+Z
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2 8 26 7 Grooving in X-Axis (G 75) (Cont'd) EXAMPLE
N1l GO00 X86 270 ,

+ X

N2 G75 X50 Z40 16 K4 (DO0O) FO 2 ,

R Rapid traverse
F Specihies by

F code A |
& PRetracting amount
(Settin G7 6205) 10 ATy
L ¥ -2
i 2
- n T
¥
+Z
D=0
80
Fig 2 50 DIAL 50
DIA
Note 1 The above diagram 1s of the case ~,
where "R1" 1s not specified When "R1" 1s CF - vz
i
specified, the retractingamount (§) for —

each approach 1s 1gnored and the tool re-
turns to the approach start point, namely
point A 1n X-ax1s.

This cycle starts at pornt A and ends at 1t

NOTES G74 permits the cutting 1n the direc-
tion of Z-axis, and G75 1n the direction of X~
axis Therefore, the cautions in programming
G75 1s the same as those of G74 Refer to 2 8
26 6 Peck Drilkng in Z-axais (G74)

2 8 26 8 Automatic Threading Cycle (G 76)

This cycle provides automatic cutting of straight
and taper threadings along the angle of thread

(1) Command format

G76 X(U)t Z{wW)t It K D F(E} A ,

K
Angle of thread (deg)
Lead of thread
First depth of cut (without signs)

Herght of thread (without signs)

Distance of tapered section
(radius destgnation)

Z coordinate of position C

X coordinate of position C
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The sign of figure following the address I 1s
dectded by the direction of position B' view-
ed from position C

+X A
R A
R R

9}
F 18T CYCLEC o mmn B
2_ ¢ S TFS or

; K
X [y i 2ND CYCLE v, -y
: 210

z W z

{ (3)
ﬁ +2Z
Fig 2 51

The following shows the cutting position

+ X

R R 4
R»ﬂ B R
U
7 F(L) \\\ D
Ve Dn K
- (’ A b
1y £ )
9 a FIXED
2] Ll AMOUNT
—¢ +Z

Fig 2 53

Rapid threading pull-out

If "Rapid threading pull-out input (CDZ}"

15 on when G76 1s specified, Rapid threading
pull-out 1s performed (v} may be set to
parameter #6080, 1n the range of 0 to 25 5L
and 1n increments of 0 1L, where L 15 the
lead of the specified thread

around pomnt B (In case of taper thread) NOTES

The G76 cycle starts and ends at pomnt A ]

\-"-0.
15T GYCLE B
2ND CYCLE
3D CYCLE D
NTH CYOLE |
Y3D|pn
— 1 X
N
7— a  FIXED AMOUNT 2

{SETTING 4#B208)

Fig 2 52

The depth of cut 1n Nth cycle 1s

The following six angles can be used as the
command of thread angle.

A = 0°, 299, 30°, 55°, 60°, 80°

Cutting in final cycle 1s made with the depth
of fixed amount a, which 1s set by the setting

#6206,
(2}  Straight thread

When the address I 1s 0 or not designated,
a straight thread is cut as shown below.

The depth of cut D 1n the first cycle 15 re-
stricted by height of thread K as follows

1
gKSD(K

Addresses K and D must be programmed
without signs

When taper threading 1s commanded with an
effective angle, except 0, X coordinate of
threading start position does not extend to
the depth of cut

THREADING

THREADING
START
POSITION
If the thread angle other than the above list-

ed (0°, 29°, 302, 559, 60°, 80°) is arbitrarily
commanded, the next larger angle 1s selected

EXAMPLE

{Command} Al5 (Execution) A29

When A > 80°, A801s executed
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2 8 26 8 Automatic Threading Cycle (G 76) (Cont'd)

104

When the depth of cut in the final cycle along
the thread angle { /Nend D ) 1s not met with
(K - a), the difference between K and a 1s de-
ducted irom D The depth of cut in first
cycle never becomes larger than D

L Neno D

ra
- / a
/
DIFFERENGE
EXAMPLE

Incaseof D =5 0mm, K = 9.8 mm,
a (Fixed amount) = 0 2 mm

/Nend D = V4 x 5 000 = 10 000 mm

Difference = YNend D - (K - a)

= 10 000 - (9 800 - 0 200)
=0 400 > 0

Thus, the depth of cut in each cycle 1s
as follows

First cycle 5 000 - 0 400
= 4 600 mm

Second cycle YZ x 5 000 - 0 400
=6 671 mm

Third cycle /3 x 5.000 - 0 400
= 8 260 mm

Fourth cycle Y& x 5 000 - 0 400
= 9 600 mm

Fifth cycle - g 600 + 0 200

(a)

= 9 800 mm

(4)
(5)

Thread cutting hold (option)

When this option 1s used, depressing the
FEED HOLD during thread cutting causes
the tool to perform threading up 1mmediately
and then return to start point A When
parameter #6019D7 = 1, the tool stops at
position B where Rapid threading pull-out 1s
termimated Then, the tocl returns to point
A upon depression of CYCLE START

THREADCUTTING CYCLE
PATH WITHOUT HOLD

FEED HOLD

if the thread cutting hold option 15 not
selected, depressing of the FEED HOLD
durmng thread cutting does not hold the
operation, which stops at point C where the
retracting operation 1s completed

Tool nose radius compensatlonf 1s not
available for G76

G code of 01 group must be newly program-
med 1n the next block of G76 cycle

EXAMPLE

G776 .
G000 M30 ,



EXAMPLE Single block operation

Executing G70 through G76 at SINGLE BLOCK
switch ON brings the following results
G000 X66 Z1l5

G76 X56 2 Z30 K3 9 D2 Fb6 A60 ,

Goo g;g' g;; g;g Program Stops at Every Block
+ X El.) A
— = ———— Program stops
! f at position A
1 ]
1 _l_ G76 l\i after each cycle
=i T b= %COSIGMAND) 15 firnshed
64 DIA 56 2 DIA

(a} —& +Z

Symmetrical pattern

The symmetrical four patterns can be command-

F ~ ed by each of G71 to G76
30 i i \\ Signs of U, W and I should be properly specifi-
115 Mb4 TS ed 1n the finishing shape program for G71 to
a0° G73 (SeeFig 2 8 26 33)
) - Command positionof (X, Z} or (U, W) with re-

spect to position A should be properly specifi-
ed for G74 to G76

+X

U- w+ 1- U- w- I-
Depth of cut for each cycle when Ap e—mpA
a {fixed amount) 15 0 2 mm I c C v
ist cycle 1 700 mm [\'
2nd cycle —— 2 528 mm ]
3rd cycle —— 3 164 mm
4th cycle —— 3 700 mm
5th cicle —— 3 900 mm f c w/i
Abecmd L——--—--éA
g+, W+ 1+ U+ WwW-— 14
Though D200 (2 0 mm) 15 programmed, the ~y +7
actual depth of cut becomes 1.7 mm by the ACF '
calculation of YNend D because of the dif-
ference between /Nend D and (K - a) Fig 2 54 Four Patterns of G76

2 8 26 9 Precautions in Programming G 70 through G 76

Prohibition of MDI mode

Operation in 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 1n
MDI mode
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2 8 26 9 Precautions in Programming G70

through G 76 (Cont'd}

Table 2 22 Muitiple Repetitive Cycles

Cutting Cycle

Command Format

(1) Monotonous increase/decrease path

G71 Pns Qnf U w | K 3]
F(E} S ,
Nns

Finishing shape program

J U
G71 TAPE COMMAND A z Nnf ,
Stock Nins} — Ninf} '
Removal WK {2) Concaved shape
in Turning G71t Pns Qnf U | D F(E)
S Ri,
= Nns R
S
R N (g Finishing shape program
A —-‘\
\ /I’ \ ” .
A
N/ N use Nnf
- A (U, W, ! and K must be programmed with signs }
TAPE
COMMAND
D
1
C
o]
AT 9?&
‘.
]l {1) Monotonous Increase/decrease path
! G72 Pns Qnf U w | K D
H F(E S
i Nns
TAPE L
COMMAND -4
B 3 Finishing shape program
G72 Nnf R
Stock
Removal (2) Concaved shape
in Facing G72 Pns Qnf W K D F(E)
5 Ri,
Nns s
Fimishing shape program
Nnt

(U, W, | and K must be programmed with signs }
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Table 2 22 Muitiple Repetitive Cycles (Cont d)

Cutting Cycle

Command Format

K+ W
e G73 Pns Quf U w 1 K D
| ey fre s
2 Nns
G73 B '
Pattern Finishing sha rogram
Repeating & Pe prog
i Nnf ,
TAPE —1 L1 (U, W |, and K must be programmed with signs )
Emeno AL prog °
w K
G70 Pns Qnf ,
K, K K K K
= I
O] I A
C =)
G73 —= R — 1
Peck ' = ] 3 C p ] F! -t
Dniling : 3 | 2
N Z-axis , i LRIt G74
XU z
i R "-l ;—" E GT5 w (w)
= 5 = = 5 I | K D F{E} R1,
7-—p ¥ A
(1) R1 not specified
The operatron shown left 15 performed
B A 2) R?1 specified
© Retrachng amount (8}
l[ for each approach 15 ignored and the tcol
U returns to the level of point A every time
& v
G75 === ¢ {I, D, K must be programmed without signs }
Grooving
In X-axs
’ I K—-—Dl—-—
X
Z T W
A
G76e X{V Z(w) 1 K 3]
u F(E) A ;
2
G76 c A Angle of thread
Automatic 1 (0°, 29°, 30°, 55°, BO®, 80°)
Thread- X B K N
K and D must be programmed without signs
cutting 1, / ’
W
A 1 <N
~_] 5 K=sDsK
A
2
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2 8 27 CANNED CYCLES (G20, G92, G94)

(2)

A series of basic lathe operations specified usu-
ally in four blocks, can be commanded in one
block

There are the following three canned cycles

2 8 27 1 Turning Cycle A (G 90)

(D

108

Straight turning cycle

G90 X(U) Z(W) F(E) ,
The cycle @ to @ shown below is ex-

ecuted by this command

+ ¥
Z W Hapd 1
i {0 A —— apid traverse
_______ -  Specitied b
?‘} @y y F%O(‘Je ’
@ ! 2
B A X
2
A +7
1
Fig 2 55

Since G90 1s modal, the cycle operation will
be continued by specifying the depth of cut
in the X -ax1s direction in the following
biocks as follows

X{U) ,
X(U) s
EXAMPLE
N10 GO0 X94 Z62 ,
N1l C90 X80. W-42, F0.3 . Cycle
start
N12 X70 G90 15 execut-
d with depth
1 N € P
N13 X60 cut changed
N14 GO0 ,
+ %

20 l
_____ d_—
[}

DIA

90 DIA i0 80 DIA

70 DIA
60 DIA

Taper cutting cycle

G90 X(U) Z{W) 1 F(E) ,

The cycle @D to (d) shown below 1s
executed by this command

+ X
% ——  Rapid lraverse
1 —~——  Specified by
X _LI F code
3 A
z
-7z

The s1gn of figure following the address I
1s decided by the direction of position A'
viewed from position B

Fig 2 56

EXAMPLE

N20 GO0 X87 Z7Z2 .,

N2l GY90 X85 Ww-42 1-10 5 FO 25 ,

N22 X80 ,
N23 XT75
N24 XT7T0

N25 GO0 ,

+X

80 DIA
70 DIAT i
50 DIA 87 DIA

&




(3) Cautions in programming G90 Rapid threading pull-out

a. T, S and M functions for G90 cycle must be If "rapid threading pull-out input (CDZ)" 1s on
specified as a rule beforehand in the preced- when G92 15 specified, rapid threading pull-out
ing blocks T, S and M blocks without move 15 performed Rapid threading pull-out value {(v)
commands are effective in the effective area may be set to parameter #6080, 1n the range of 0
of G90. to 25 5L and in increments of 0 1L, where L 1s

the lead of the specified thread Generally, 1t 1s

convenient to create and use the sequence 1n
G90 X Z I F(E} ’ which "rapid threading pull-out (CDZ)" 1s turned
X , on/off through the use of a given M code
Effective
£ v s 92 dal, th 1 1l
Gao mce G92 1s modal, the cycle operation wi
X. .T0505 MOS , be continued by specifying depth of cut in
GO0 X A ) the direction of X-axis
x{uy -,
G9Xx 2z 1 F(E) . X(U) ,
X s Effective
X area of EXAMPLE
Goo X , G99
T0505 M05 ; N30 GO0 X80 276 2MOO,--MOO Rapid
X 7 ’ threading pull-
* N31 G92 X66 4 225 4 F6 , | out ON
N32 X65 , Threading
The effective area of G90 1s from the block 63 8 cycle cutting
contaimng (90 to the one before the block N33 X ! four times
in which the other G code of 01 group 1s N34 X62 64,
specified This rule also applies to the G%2
and G94 described later N35 GO0 X100 Z100 MAA,—MAA  Rapid
threading pull-
b In Single Block mode, the execution of G90 out OFF
cycle stops after the completion of the cycle b X
to @ /
2 8 27 2 Threading Cycle (G92) Tﬁ
g Yy \ |
AN X
(1) Straight threading cycle
G92 X{U) Z(W) F(E) , — b: B DIA iz
70 DIA
Lead designation (L) i NN Depih of cur
5 First cycle 1 8mm
The cycle () to @ shown below 1s ex- 254 ?:ﬁgngyzl‘fe g;?ﬁ
ecuted by this command ° s Fourth cycle 0 58mm
Y
z w l\‘iysmm POSITION A
Commmmer— ——a = r
a m @t U—~- PRapd traverse
H\ @ l 2 — 'S:Decmed by
o
~ A % (o?OE gode)

—Cr +Z
==

Details of Chamterning
Flg 2 57 for Thread (M23)
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2 8 27 2 Threading Cycle {G92) (Cont'd) EXAMPLE

(2) Straight thread cutting cycle with angle FX
ib2 1]
G92 X(U) Z(W) K F(E) , 254 o Angle of thrsad
This command permits the thread cutting | I A 50 ?eg{t} gf{fﬂ:x
along the angle of thread. The cycle @ ' ? :i' =25mm
to é shown below 1s executed © DA Gziimm
70 DIA
i —Q Iy
Z_, 62 64 DIA
___L ——— HRapd traverse
-_ 5 fied
U Fri:?&ee(ormé codel ) / W
7 _ | el
4 Calculation of K K = d tan(60°/2)
¥ P
/ L2 vz K1=-18x0 57735 = -0 866 mm
K2 =-25x 0 57735 = -1 443 mm
Fig 2 58 K3=-31x0 57735 = -1 790 mm

The sign of figure following address K 1s Kgq=-3 68x0 57735 = -2 125 mm

decided by the direction of position A' view-

ed from position A N40 G0Q X80 276 2 MO0 ,

ANGLE OF THREAD N4l G92 X66 4 Z25 4 K-0 87 F&6

y N42 X65 K-1 44 ,
_____ A N43 X638 K-179 ,

N44 X62 64 K-2 i3 ,

N45 GO0 X100 Z100 MAA

= \!L\“m

1

'

'

' /

i A DEPTH OF CUT
T

|
1
|
First cycle —:
]

d:
dn
Second cycle As (3) Taper threading cycle
Nin cycle A
e KK G922 X(U) Z(W) I F{E) ,
: | Kl =dotan( 2)
Ko The cycle (I) to @) shown below is exe-
cuted by this command
Fig 2 59
+X
For the threading along the angle of thread, z W ll
the K for each cycle obtained from the above L = A
formula should be programmed U r @ I ——-  Rapd raverse
M (153!
: : LI ek
2 i
a tan {(a/2) I B = IA \
b .
29° 0258618 7 Y

< -\ * Z
30 0267949 dr
55° 0520567 / |serox
1

60° 0577350 1 [

80° 0839100

Details ol Rapd

Fig 2 60 Thraacing Pull out
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The sign of figure following address I 1s de- =
cided by the direction of position A" viewed C '\

from position B Since G92 1s modal, the !
cycle operation 1s continued by specifying l
threading depth in the X-axis direction in h

I

the trailing blocks as follows B

!

|

!

| A d, DEELI"[! OF
X{U) , ET ! ‘

X{(U) . R 7
EXAMPLE {K_K_
N50 GO0 X80 Z80 8 MO0 w
N51 G92 X770 WwW-508 1-1 5 F2 R
Nh2 X68 8 , Fig 2 62
N53 X67 8 ,

For the threading along the angle of thread,
N54 GO0 X100 2100 MA4 the K for each cycle obtained from the fol-
lowing formula should be programmed

dn tan(a/2)
I
WI td.n(aI'Z)

+ M |Knl =

30 508 1, 1 *
i j/
TIrr—"—"""7"7" LEAD 20

5 '\ ! The si1gn in the denominator depends on '
! l el < 900 . " 3+
\\’__‘_Fs B > 900 o won
$70
— 42 NOTE For the control equpped with Mul-
Depth of Cut tiple Repetitive Cycle+, the above trouble-
Second cycle 0 6mm some calculation can be omitted by using
Third cycle 05 mm G76 (Automatic Thread Cutting Cycle)

The control performs the above calculation
automatically by the G76 command

(4) Taper threading cycle with angle (Cutting

along the angle of thread) (5) Cautions in programming G92

a T, S and M functions for G92 cycle must be
G92 x(U) 2(W) ! K F(E) ’ specified as a rule beforehand 1n the preced-
This command permits the threading along mg blocks. T, S and M blocks without move
the angle of thread in taper threading The commands are effective in the effective area
figure following the address K must be pro- of G92

grammed with a sign

b In Single Block mode, the execution of G92
cycle 15 stopped after the completion of the
cycle (D to

c. Thread cutting hold (option)

—,&i— Rapd traverse

Specified by F code When this option 1s used, depressing the
{or E code) 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.
N .z Then, the tool returns to point A upon de-
pression of the CYCLE START

raf e

THREADCUTTING CYCLE
PATH WITHOUT HOLD

Fig 2 61

FEED HOLD Fig 2 63
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2 8 27 2 Threading Cycle (G 92) (Cont d) (2)

If the threadcutting hold option 1s not se-
lected, depressing of the FEED HOLD during
thread cutting does not hold the operation,
which stops at point G where the retracting
operation 1s completed

d Six angles of thread can be used in Multi-
ple Repetitive cycle G76  In the G2 com-
mand, arbitrary angles of thread can be
performed for threading

2 8§ 27 3 Facing Cycle B {G 94}

{1) Straight facing cycle

G94 X (U} Z{W) F(E} ,

The straight facing cycle D to @ s
executed by this command

+X
A W
1"
“ I START POINT A
1
u @ I e Rapud teaverse
2 : ———  Specihied by F code
1
3
N n_—-?c
L HeE] 2
Z

Fig 2 64

Since G94 1s modal, the cycle operation will
be continued by specifying depth of cut m
the Z-axis direction m the following blocks
as follows.

Z{W) ,
Z{wW) ,
EXAMPLE
N60 GO0 X65 Z4Z2
N6l G94 X20 Z38 FO 35 .| ... cycles
N62 Z34 by G94
N63 Z30 , command
N6d4 GO0 s
+X )
25 E:—T-i- i ¢
| ]I Pl
60 DIA ! ” |
30 b
| Lils
T3
—
20 DIA w7z b

112

Taper [acing cycle

G9%4 X(U) Z{w) K F(E)

The taper facing cycle D to @ 1sexe-
cuted by this command

+X

A ar
—C———

Ramd traveise
Speched by
F code

-

-—

v/

Fig 2 65

The s1gn of figure following the address K
15 decided by the direction of position A'
viewed from position B

EXAMPLE
N70 GO0 X74 232 ,
N71 G94 X20 230 K-5 29 FO 3 ,
NT72 Z25 ,
NT73 220 ,
N74 GO0 ) Three cycles
by G94 command
L 529
L e
I
i
i
]
)
70 DIA '—Bl_"
\ J-/
20 20 DIA
30

Cautions in programming G%4

T, S and M functions for G94 cycle must be
specified as a rule beforehand 1n the preced-
ing blocks. T, S and M blocks without move
commands are effective 1in the effective area
of G94,

In Single Block mode, the execution of G9%4
cycle 15 stopped after the completion of (I
to



Table 2 23 Canned Cycles

Code Straight Cycle Taper Cycle
G0 XU 7w F{E) G990 XU Z W) ) F(E)
R R’
G 90
Turning Cycle 1 R u/s2
i 1.2
F‘ ["
I X
Z W X
7 W |
—
Ga2 X Zw F{E) Gg2 XU Ziw) | FIE)
- " —
G92 K R
Threading . R s
Cycle us2 45 N
45 F
F F i
I
X
Z | had X z W
‘ THREAD THREAD
' PULLOUT — PULLOUT
G94 X (W} Z (W) F(E Go4 XU Z{w) K F{E) R
Z W z w
® T R i
G944
Facing Cycle - )
u/2 Uz 1 R
3
F
b
X
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2828 COI:«ISTANT SURFACE SPEED CONTROL
{G96, Ga7)

This feature may be installed when the 54 digit
specification option 15 selected

The following G codes are used

G96

Specifies the constant surface speed control

| 4

G97

Cancels the constant surface speed contiol

¥y At the time of power-on, G97 (cancel) 1s pro-
vided

These are modal G codes which belong to 02
group

(1

a

114

Constant surface speed control (G9%5)

G9% S {(M03) ,

Using this command, specify the surface
speed of the work 1n a numeral of up to 4
digits after address S The unit of the
surface speed 1s as follows

Urit
Metnc input m/min
Inch input ft/min

When the surface speed 1s 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

so that the specified surface speed 15 ob-
tained The computation result 1s sent as
the analog voltage output or the binary 12-
bit 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 G%6 com-
mand For details, refer to the instruction
manual for that machine tool

EXAMPLE
N8 MAA M code for spindle
gear change (gear ratio

No 4 1s specified)
N9 G9% S100 MO03 ,

(2)

(3)

b
(1)

{11)

Before the block of G%6 command, the spin-
dle maximum RPM should be specified by G50
This specification prevents the spindle RPM
from getting abnormally high by the com-
putation of surface speed when the X-axis
current value 1s smaller

EXAMPLE
N10 G50 52000 , ——— Specified the upper

Itmit of spindle RPM
N11 MAA

N12 G96 5150 MO03 ,

Constant surface speed control cancel (G97)

G917 5 (M03) ,

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 ceoordinate system should
be set such that 1ts X-axis coordinate value
correctly represents the diameter of the
work at 1ts 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] 15 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



0

1095

Note  #6020D ] and #6020D7 are independ-
end from each other

#6020D7 = "O" The position obtained
by adding the tool position offset amount
and the tool nose radius compensation
amount 15 shown in the current position
display "POSITION ABSOLUTE "

#6020D7 = "1" The position obtained
by not adding the tool position offset
amount 15 shown 1n 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 TQ
SPINDLE MOTOR

! AR “T I
N /

AN
AN

d
~
LSRN |
-
N
Y

SPINDLE SPEED
(rom)

— £ 6274

#6273
§ 6272
#6271
—— %6269
#6263
#6267
# 6256
—— #6279
#6278
#6277
#6276
Fig 2 66

When parameter #6020Dg = "1," the constant
surface speed control 1s performed on all
positioning blocks (G00, G06) also. For
positioning, however, the constant surface
speed 1s computed for the end coordinate of
the positioning block The constant sur-
face speed 1s at every moment computed for
only the cutting block.

When #D6020Dg = "0," the constant surface
speed control 1s performed only on the cut-
ting block and the positioning block immedi-
ately before it For the positioning block,
the constant surface speed 1s computed for
its end coordinate

O fn\ THIS PROVIDES END
X 00,7 N POINT SURFACE SPEED
,/ AT START QF GOD
v
G0l
AT THE TIME OF GQOQ
A CONSTANT SURFAGE
SPEED IS COMPUTED
| X Z FOR THIS
Fig 2 67
EXAMPLE #6020 = 0

Upper limit of spindle
50 $1500 —| bp P
N4 G50 51 speed clamp {in rpm)
N5 MAA ,

M code for gear change
N6 G96 5150 M03 ,

N7 GO0 X40 z5 ,
N8 GO01 Z0 FO 15,
N9 X80 Z-30 ,
N10 W-10. ,

N1l G22 X120 W-20 R20 ,
N12 G01 Ul0 , J

N13 G97 5500 , Cancel of constant
N14 G50 52000 , surface speed
control

_l_? +X
5

—1—|\<K20
120 DIA T
80 l
DIA| 40

DIA

Constant surface
speed 150 m/min
~

Constant
— surface
speed control

20 [10 0 o

2 8 29 FEED FUNCTION DESIGNATION (G 98, G 99)

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

G998 ,

By this command, the F(E) code specified

after 1s executed on a feed per minute basis

Gos Meaning
Metric input mm/min designaton
Inch input in/mm designation
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2 8 29 FEED FUNCTION DESIGNATION (G 98, G 99)

{Cont d)
(2) G99 ,
By this command, the F(E) code specified
after 15 executed on a feed per revolution
basis
Go9 Meaning
Metnc input mim/rev designat:on
Inch mput inch/rev dasignation
NOTES

1 G98 and G99 are modal G codes, which remain
valid until the designation 1s changed

2  When switching between G98 and G99 1s per-
formed, F(E)} code designated before 1s can-
celled So, 1t must be designated again
Otherwise, an errcor 1s caused at the next
cutting block

3 The 1nitial G code at power-on may be switch-
ed between G98 and G99 by the use of the
followtng parameter

Parameter Inhal G Code
£#6005D,=0 Ga8
EBO0O5 Dy = 1 G o9

2 8 30 TOOL LIFE CONTROL (G122, G 123)'

This

feature allows a long, unattended operation

by replacing the tools each time the designated
number of pleces or the designated use hour 1s
reached,

(n

a

(1)

The tool hife control consists of the following

three steps

Registration of tool information

Registration of tool group number
The tool numbers of the tools of the same
type are registered as one group

{11) Registration of life of each tool group.

The number of pleces that can be machined
by a tool to be registered in each tool
group and the usable hours of 1t are reg-
1stered.

(13) Registration of use offset number of each

116

tool

These must be registered from the part pro-
gram in the memory of the equipment before
starting machining

b T designation for tool hie control

For the T designation in the part program,
the spectal T designation for tool life con-
trol must be used

¢ Input/output signals for tool life control

Tool hife control 1/0 signal
Tool skip input
Tool replacement completion 1input

Too! replacement completion greup number
mput

The above inputs are provided to implement
the highly efficient tool life control feature

The following describe these three steps
in detal

(2) Registration of tool information

a The part program for tool information

registration
— T
G122 , ——t—= G code for tool information
registration start
P L , —— Command for group number
—~ and hfe
TOGAA | [Address P Tool group :l
number
TOOAA , Address L Life per tool

e~ The tocl numbers of the

S 18
IV__ group designated by

address P, and offset

P L , memotry number
TOOAA [[llj Tool number (1 to 50}
AL Compensation memory
TOOAL . p
5 r number (1 to 50}
Q123 , ——+—= G code for tool information
L registration completion
Group No 19 groups, 1 to 19, may be used
Fi 1
Number of or groups tto 9, hfe s
designated by the number
pieces
Life of works {1 to 9999 works)
per
Tool For groups 10 o 19, ife s
Use hours designated by use hours
(1 to 9999 minutes}

]



TOCL LIFE CONTROL 01234 N1234
TOOL GROUP 1| (LIFE 7890 COUNT)

COUNTER 0

TO101 ,
T0303,
TO0606 ,
T0909 ,
Ti111 ,
T1313

RDY

Fig 2 68 Tool Life Data On Tool Life Control
by No of Pieces to be Machined

TOOL LIFE CONTROL 01234 N1234
TOCL GROUP 12 (LIFE 7890 MIN )
TIMER 0 MIN

T0404 ,
TO0808 ,
TiO0L0Q ,
Tizlz,
T1414 ,

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
1s 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

/_——‘—'_‘——-———'-
e} '
Giz22 ,

Pl L7890 ,
TO101
T0303 ,
T0&606
TO909 ,
Ti111 ,
T1313 ,
P12 L7890 ,
T0404
T0808 ,
T1o10
T1z212 ,
T1414 ,
G123

M30 ,
b

(3)

T designation for tool life control

Using the following special T commands,
create the part program for machimng

Use the following T commands

The tool of the group specified in ' 11"
1s given as T command However, tool
position offset 1s cancelled

TOO%0

The tool of the group specified in [I0]
1s given as T command and, at the same
time, the content of the registered offset
number 1s applied as offset

TOBH 1

Note  When two or more compensation memories are used
for a single tool, refer to the descnption 1n subparagraph
(s), a

When a group number registered by the num-
ber of pieces machinable per tool of group
number 1 to 9 1s specified, give "TOO99"
(0015 the group number) for the command
for counting the number of pleces, 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
"TOO91" command

EXAMPLE

When the following part program has been
executed after the tool information registra-
tion described an subparagraph (2)

—

O
Goo 1019l ,—— D

!

T0190 ,

!

TOO TN , —— @

!

T1290 ,

!

TG199 ,
M99

_ . ®’

- 1 . @’
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2 8 30 TOOL LIFE CONTROL (G122, G 123)' (Cont d)

118

At the execution of the part program speci-
fied with tool life control, the tool number
in the current group and the offset number
being used by "TLO91" command may be
shown 1n COM display on CRT screen

In the above program, (I) shows that
"T0191" specifies the machining by "T0606"
in the registered tool information

{ (O shows that "T0190" becomes "T0600 ")

TOOL LIFE CONTROL Cl234 N1234

TOOL GROUP 1 (LIFE 7890 COUNT)

COUNTER 1234
T0101 END
T0303, END
T0606 , CUTTING
TO0%09 ,
T11il ,
T1313,

RDY

(4)

Input/output signals for tool Lfe control

The following mput/output signals are pro-
vided for the control

Table 2 24

Signal Name

Descnption

TLSKP

Tool skp input

TLCH

Tool replacement reguest output

TLRST

Tool replacement completion jnput

TLA 11
TLA 12
TLA 14
TLA 18
TLAZH

Tool replacement completion group
number input (BCD codel

Fig 2 70 Example A of Display of Tool No
Offset No of Current Execution

and

The operation for each input/output depends
on the operation panel and external sequences

TOOL LIFE CONTROL 01234 Ni234

TCOL GROUP 12 (LIFE 7890 MIN )

TIMER 1234 MIN
T0404  END

TD808 , CUTTING

T1010 ,

Ti212 ,

T1414,

RDY

(2) shows that "T1291" command specifies
the machining by "T0808" in the registered
tool information

(@) shows that "T1290" becomes "T0800"
command.)

Fig 2 7t Example B of Display of Tool No and
Offset No of Current Execution

provided by the machine buslder

For de-

talls, refer to the instruction manual offer-

ed by the machine builder

The following

describes the control function in response
to the mput/output signals to facibitate the

understanding

a TLSKP

YASNAC

of the tool life control feature

Tool skip mnput

Di

71 8KP _;_D——{
—

This 1s the input signal for replacing the
tool before the registered Iife of 1t expires
When TLSKP mput 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
tool registered

outputs the T command of the next

in the group at the time of

the next T command output

b Tool replacement request ocutput

YASNAC

TLCH

[—0 E

TLCHZ2




All tools 1n each group number are given when
the registered life (the number of pieces or use
hours) expires. TLCH output turns ON when

T TIRST —i
- Tool life expires in executing T OO 99 commands

GROUP NUMBFR
when number of workpieces 1s speafied.

- Tool life expires and T command of 1ts group
number 1s given when tool life 15 determined by
use hours.

{in) T command for Lfe completion group num-
ber was executed

S0 = DO E Lot e

—_

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 j

g rR-gdi~

cdodododbodbodbodboded

o_bé.ooé}&ooooéScaoébo
05656000000{_&_%_&_3_3_(1
Yy ccooococoobbooooooe
1388203388 000000000

3

3

number of the group in which all tools have
come to the expiration of useful hfe, and
replace them

o}
C
o

TLA 12

1LA 14

EXAMPLE
ILA 18

Shown below 1s a display example in which the
life of the tools belonging to group number
"1" has been completed

TLA 21

DE]DDT

TOOL LIFE CONTROL 1234 Nia34 When the tool replacement operation has been

TOOL GROUP 1| (LiFE 7890 COUNT) completed with the tool replacement completion
COUNTER 7890 1nput I?CIOSed," look at the toel hhife control
display screen of COM function on CRT and

Eg:l;gé . ggg check to see if the control internal memo-

T0406 . END ry 15 accepling the completion of the replace-
T0909, END ment operation When this operation 1s found
T11ll, END accepted, perform a reset operation {(depress

T1313, END

RESET key on MDI & CRT panel or "close
external reset input ERS}, and the tool re-
placement request output goes off and the
displayed alarm code disappears

¢ Tool replacement completion input {TLRST)
and tocl replacement completion group num-
ber mputs (TLA1l through TLA21)
These signals are used to indicate the re-
placement completion to the control after the
tool replacement request output (TLCHI,
TLCH2) goes on and the tools whose life
has expired are replaced with new ones
When the tool replacement operation 1s com-
pleted, set the group number to "tool re-
placement completion group number nput
(TLAll, TLA12, TLAl4, TLA18, TLAZ21)
and put the tool replacement completion in-
put (TLRST) in the "closed" state
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2 8 30 TOOL LIFE CONTROL (G122, G 123)' (Cont'd)

(5)

120

(1}

EXAMPLE

Shown below 15 a display example in which
the Lfe of the group "12" tools has expired

TOOL LIFE CONTROL 01234 N1234

TOOL GROUP 12 (LIFE 7890 MIN )

TIMER 7890 MIN
T0404, END
T0808, END
T1010, END
T1212, END

T1414, END

RDY

Shown below 1s a display
example 1n which "12" 1s

set as the tool replacement
completion group number 1n-
put and the tool replace-
ment completion mput 1o

"closed" after replace-
\/ ment of all tools

TOOL LIFE CONTROL 01234 N1234

TOOL GROUP 12 (LIFE 78%0 MIN )
TIMER 0 MIN )

T0404 ,
TOBOS ,
Tl010,
Tizlz,
T1414,

RDY

Supplementary explanation for tool life
control

The tool hife control 1n which multiple tool
offset memories are used by a single tool
ts performed as follows

Make spectfication as follows by the use
of the part program for tool information
registration

]
—
(4%
(%]

, oA Tool number
N A A Tool offset

[ (oA [e2] el ool (=) =) ) ] )

e FEEEEEEEEE e
bbb B
PrEPEEPRPPED.

I R I I I N N R

[
—
N e
W
.

>

As shown above, consecutively specify
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

_________——’-__‘——-.
G122

Pl L7890 ,
TO101 ,
TO111l .
T0121 ,
TO131 ,
TO0141 ,
TO202 ,
TO0Z21Z ,
T022Z ,
T0OZ232 ,
T0z242 ,
P L ,

!

G123 ,

M e

This 15 the display of tool hife control
group No 1 of COM {unction on CRT
screen at registration of tool information
by the execution of the above program

memory number



TOOL LIFE CONTROL 01234 N1234
TOOI GROUP 1 (LIFE 7890 COUNT)
COUNTER 0
Tolol , LND To232
TOl11 T0242
Toi21
TO131
T0l41
Toz02 CUTTING
TO0Z212
10222
RDY

Fig 2 72 Display of Tool Offset Memories
Used for One Tool

11) The part program
Use the following T commands

Table 2 25

TO0191

T0192

T0193

T0194

TO0195

T0190

Compensation 1s '00 "

Compensation 1s the compen-
sation memory number
registered first

Compensation 15 the cnmpen-
sation memory number
registered second

Compensation 1s the compen-
sation memory number
registered third

Compensation 1s the compen-
sation memory number
registered fourth

TLICIe0
T
Tl 92 The tool of
the group
specified
in OO s
TUOes given as
T command
TOO94
Tidas

Compensation is the compen-
sation memory number
registered fifth

The T commands in the execution of the

following program after the registration
of tool information shown in EXAMPLE

are as follows

—_

Becomes
rTo202"
command

Becomes
"To212"
command

Becomes
Trp222"
command

Becomes
"T0232"

command
Becomes

242"
command

Becomes
"T0200"
command

When tool "01" of
group number 1

has been replaced
by tool "02 "

The display of tool hfe contirol group No 1
of COM function on CRT screen at execu-
tion of the above program 1s as follows

TOOL LIFE CONTROL

TOOL GROUP 1t (LIFE 7890 COUNT)

COUNTER 0

TO101
TO111
TO121
TO131
T0141
T0202
Toz212

T0232
TOz242

Toz2z2 ,

01234

N1234

RDY

Fig 273

b. Tool hfe control 1n which work coordinate
system setting (G50 T-

) 15 used

(1) Use of work coordinate system setting
does not require to modify the program
for tool information registration

(11) The work coordinate system setting com-
mand to be used in the part program
should be as follows

G50

1Group number (1 to 19)

121



5 8 30 TOOL LIFE CONTROL {G122, G123)'(Cont'd)

There are following restrictions

The tool number used 1s 01 to 30

- The tool coordinate memory number to
be used for each tool 15 as follows

Table 2 26
Tool No Tool Coordinate
Memory No
01 5t
02 52
03 53
j

§ | j
30 80

{11} When the command "G50 TOD9" 15 exe-
cuted 1 the following programs, the con-
trol operates as shown in Table 2 8.30 5.

122

Program for Tool Information Registration

'\-.._.____.__.__-——'——'_—’—'
Q
G122 ,
Pl L1l0O ,
T0101 ,
T0303 ,
T0606 ,
P L
G123 ,
M30 ,
.. ——
Part Program
_‘_‘_-___.__'__,_-——'__-'_"'—‘—w
0
TO190 ,
G50 TO01%90 ,
\_._____——_'——_—_-
Tool no of Operation
Group no 01 by G50 T0190
ol ‘G50 T5100
03 G50 T5300°
06 G50 T5600"

Tool Iife control and setting

The registration of tool information and the
monitoring of the currently used tools are

performed using the setting area

Shown

below 15 the hst of settings used for tool

Life control

Note

of settings" and "the presetting of the num-

"Registration of tool information not
from the part program but by the writing

ber of tools by settings" are provided for

special operations

However, these oper-

ations should not be performed in principle

(6) Laist of Settings for Tool Life Control

a Registration of group number for each tool

Table 2 27
Setting Contents Remarks
No
The group number of tool
#8601 to be selected by
'TO1 % %' command
The group number of tool Teol groups are
#8602 to be selected by 11019
"T02 * %' command The too! whose
Iife has expired
{ f has a minus
value
The group number of tool
H8650 to be selected by

'T50 * %" command

* * Indicates compensation number

b Regmstration of hfe of each tool group

Table 2 28
Setting Contents Rermarks
No
The Iife ot group number
#6181 1 (The number of
machinable pieces} The setting range
of the number of
{ { machinable pieces
15 110 8999
The Iife of group number (urnts)
#6169 ‘9’ {The number of
machinable pieces)
£6170 Tne Ife of group number
40 {Machinabie hours}
The setting range
of the number of
§ ! machinabie hours
15 1 to 9999
{minutes)
26179 The life of group number

19" {Machinable hours}




¢ Regstration of tool offset memory and tool e Monitoring of the currently used tocol 1n
number each group
Table 2 29 Table 2 31
Setting Contents Remarks Setting Contents Remarks
The number of pleces
h
;;22231 Zfr;z;oi:eﬁjg:b%‘v:?i *us;?)s TG1CNT bemng machined by the
Y (£6181) currentlyused tool of
group number t”
TOFNQ2 | The tool number which uses The number of
(#8652) | offset memory 02 (T % * 02) | Tool number 1s ( | { machinable
1 to 50 I pieces Is set in
#6161 to #6179
§ { The number of preces
TGOCNT being machined by the
(#8189) currently used 1ool of
TOFNSG | The tool number which uses Q-
group number '9
(48700) offset memory 50 (T * * 50)
The use time of the
E;GSISUC)NT currently used tool of
group number "0
d Registration when multiple tool offset
memories are used by a single tool | The machinable
§ | { hour 15 set In
180 to #6189
Table 2 30 "6
The use time of the
TG19CNT currently used tool of
Setting Contents Remarks (#6199}
group number 19
The registration of the
offset designabon number in | The number not
;;g;g;‘ the tool like control program used in tool hife NOTES
of offset memory O1 control 15 "0 1 To use the tool laife control feature, select
(T * % 01) ™ o the 'T 4-digit designation” and the "offset
& number use memory addition" options
The registration of the in too! hife con-
offset designation number in trol program 1s 2 When "90" through "95," or "99" 15 spec1f1ed
TOFO02 -
the tool hfe control program 91 to 95 in the low-order 2 digits of the T command
tra702) of offset memory 02 {4-digit designation) 1n the part program
y 9t designation Is 4 g P prog s
(T * * 02) s the control executes the tool hfe control
92 designation feature A T-command other than above
{ { s 2 does not cause the execution of this feature
93 desgnation and 1s processed as an ordinary T command
s 3 Hence, 1t 1s possible to specify the T com-
The registranon of the 94 designation mand for tool Iife control and an ordinary
TOFO50 ‘:fse‘ C:elsf'gnat'o” ’numbe’ n o ogs 4" T command in a single part program,
the tool Ife control program | g5 designation
87500 |t otset memory 50 s "5 " 9 3 The maximum number of "tool number + off-
(T * * 50) set memory number" palrs which can be
: registered m a single tool group 1s 16
paragraph (5}, a, (1} 1s registered, any spec g oc 818
one of 1 to 5, and 0 1s stored here. 5. Between G122 command and G123 command,

only the following should be specified
P.
L ILafe for each tool

Group number

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)' (Cont d)

6.

10

11

(6)

The tool replacement completion inputis accept-
ed also when the tool replacement request out-
put 1s not on (the usable tool 15 still left) 1f
the automatic operation 1s 1n the hold state
Care should be used in the handling of this
feature

Tool life control 1s apphed only to the T com-
mand 1n the part program The tool operation
by the manual intervention during run is not
affected by this control

The count tame of the tool life control by use
hour 1s 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 1s because the count time 15
held in units of a minute

At the start of the tool information registra-
tion by G122 command, the control cancels
all the registered contents before starting
new registration Hence, the registration of
partial tool information 1s not allowed

Always register the entire tool nformation

"G50 TOO91" to "G50 TOO95" may be speci-
fied for the work coordinate system setting
command to set the work coordinate system
added with the contents of offset memory

In this case, however, the dewviation of
machining start position or the like

may be caused This specification should

not be performed, 1n principle

For tool hfe control during use (group No
10 to 19), do not use multiple tool offset
memories for a single tool (Refer to (5)
Supplementary Explanation in 9 )

In this case, if T~ command 1s given for
changing tool offset values after tool Life
expectancy has been reached, the tool will
be exchanged for a new one causing an
unexpected impact on the machine

List of alarms to be given by tool life control

Table 2 32
Alarm No Cause
G121 or G122 command 15 not specified on 2
150
single block basis
The designation of group number P 1s not pro-
151 vided ©Oravalue otherthant S P £191s
designated
The designation of Iife per tool L 1s not pro-
151 vided Or avalue otherthan 1 = L = 9999 15
designated
152 A value other than 1 = too! number = 50 18
designated for the tool number
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Table 232 (Contd)

Alarm No Cause
A value other than 1S compensation memory
152 number = 50 is designated for the compensa-
tion memory number
The tool information of the same group num-
153
ber 1s registered twice
It was attempted to register more than 16 panrs
154 of "tool number + cnmpensation memory num-
ber n a single group number
An address other than P L and T 1s designat-
150 ed in the tool information registration
program
More than 6 pars of compenastion memaory
159
numbers are registered for a single tool
The tool of the specified group number 1s not
155
reqistered
TOOo2, TOOe3, TODe4 oo TOO9S 15
155 specihied but the corresponding compensation
memory number 1S not registered
Zero or a value greater than 20 15 desgnated
152 i {group number) of T 90O through T 95, or
T499
Some registered tool in the tool group desig-
158 nated in O] of work coordinate system
settng (G50 TEIC190) has a tool number
greater than 317
Tool hfe control 15 designated in the control
156 having no T 4-chgit designaticn and” offset
memory addition options
157 The tool replacement request output 15 on
EXAMPLE
Setting Tool
Setting Tool
~ 0l
z
Tol S




Tool No | Offset Memory Type of Cutting
TO1 01
T02 02 Rough cutting
TO3 03
T04 04 Finish cutting

Programs for Tool Information Registration

M ]
O

Gil2z o,
POI L10 ,
TO101 ,
To202 ,
TO303 ,
G123

M30
—

When the above program 1s executed, T0101,
T0202, and T0303 are registered as group
number 1 and with the number of machin-
able pieces per tool being 10

Part Program

___———__—__—__——

0
NOODl G50 X z ,
Goo To191 , — D
ROUGH
CUTTING
PROGRAM
GO0 X z T0190 ,+3
NGO2 G50 X Z
GO0 TO0404
FINISH
CUTTING
PROGRAM
GO0 T0400 ,
T0199
M99 ,
]

When the above program 1s executed, blocks
of (I and provide the following com-

mands

No of Block shown Block shown
Executions by D by @
1-10 times GO0 TO101 GO0 TOW0O
1-20 times G 00 To202 GO0 T0200
21-30 times G 00 TO303 GO0 TO300
31 ST time Tool change

request

The processing after the completion of tool
iife control

When the machiming of T01, G0Z, and TO03
has been completed and the tool 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 completion
number input (see {4), d )

{(11) Turn on the tool replacement completion
input (see (4}, d )

(11) Perform the RESET operation
2 8 31 MULTIPLE CORNERING (G 111, G112)'
These commands are used to perform beveling

and rounding on the taper and circular arc por-
tions of a work.

G code Meaning
G111 Multiple cornenng on taper portion
G112 Multiple cornering on circular arc portion

These commands enable the control to perform
beveling and rounding on taper and circular
arc portions without making complex computation

2 8 31 1 Taper Muitiple Cornening (G 111)

The following four operations may be specified
in a single block

Taper + Beveling + Taper + Beveling
Rounding Rounding

The typical conteurs for which taper multi~
ple cornermpg 1s specified are shown 1n Fig.
2.8 31 1 to 2.8 31.5 on pages 102 and 103
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2 8 31 1 Taper Multiple Cornering (G 111) (Cont’d) b

END
POINT IMAGHJARY
CROSS POINT
2ND
STRAIGHT 151 /
LINE ROUNDING ver
P STRAIGHT
LINE
START
eND POINT
START
POINT l—K 4‘ POINT
w ]
Z
Gl11l Z(w) I - A B P Q
G111 Z (W) K- A B P -
START
POINT G111 Z(w) 1 K B P Q
Fig 2 74 Fig 2 76
(1} Command format for configurations for ¢
multiple cornering o
a l
2 ND ROUNDING %EESEL",’EG 2 ND STRAIGHT
Q LINE
P
2 ND STRAGHT
LINE
IMAGINARY use 187
IMAGINARY BEVE
CROSS POIT P CROSS POINT VELNG 1 ST STRAIGHT
\‘ 1ST ROUNDING : \ LINE
l I
I 18T STRAIGHT START
I LINE K | POINT
] START
K PO
P ron GILIX(U) 1 A ¢ b
X(U K A C D
G111 X () 1 A B P Q , GL11 X(W)
X I - A C D
G111 X(U) K A B .P Q , GHIL x(U)
G111l X{(u) I K B P- Q , Fig 2 77
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d
2ND
BEVELING
IMAGINARY
CROSS POINT
2ND 187 [
STRAIGHT . STRAIGHT
LINE BEVELING LINE
1
A
START
~—h —I PQINT
W |
7
G111 Z{w) I A B C D .
G111 Z(W) K A B C D
G111 Z{w) 1 A B C D ,
Fig 2 78
{(2) Meaning of addresses
The following address words may be specr-
fied for the taper multiple cornering com-
mand. Simply specifying the contour de-
termining address words permits the requir-
ed operation
Table 2 33
Address
Word Contents Unit
X W) X-aos end point coordinate
U} Increment from start pomnt) 1 =0001mor
Z W Z-axis end point coordinate 1 =000011n
(W increment from start point)
A Move angle of the first straight
ine
1=0001deg
Move angle of the second
B
strarght hne
Virtual intersection between first
| and second straight ines  X- 1 =000t mm or
axts distance from start point 1 =00001in

(radius value)

Table 2 33 (Cont'd)

Address
word Contents Unit

Virtual intersection between fust

K and second straight hnes
Z-as distance from start point

p The first rounding radius {with-
out sign)

Q The second rounding radius :_z()ggg: mm or
(without sign) n

c The first beveling amount (with-
out sign}

D The second heveling amount
(without sign}

(3)

Designation of contours

a Designate the contour as shown below

Table 2 34
A First straight ine
move angle
I Virtual intersechion
Qrst X-axis distance s fv bw
th;i:gm from start point peciy two
K Virtual ntersection
Z-axis distance
from start point
First C z::‘s:ui?velnng
Bevehlng or D First rounding Specify either
Rounding
radius
B Second straighetlne
move angle
X{U) X-axs end point
coordinate Specify two  How-
[} Increment from] | ever, the foliowing
Second
X-axis start or combinations are
Straight L end pont) 1 Inot permitted
Line Z(W} Z-axis end pont | X and U
coordinate Zand W
[(W)  Increment from]
Z-axis start or
end point)
Second D Second bevehng value
Beveling or Q  Randius for second rounding
Rounding Etther D or Q should be commanded
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2 8 31 1 Taper Multiple Cornerning (G 111) {Cont d}

Table 2 35 Dwections of Second Beveling

B command
lue | _ Beveling oth
b The first rounding touches the first and value Tor sec direction er
second straight lines ond straight hne conditions
move angle +Z
¢ The second beveling and rounding depend Beveling in X Z
on the designation of second straight hine aitve direction First straight
as shown below po line moves in X
‘\—/ positive direc-
(1) The second straight line 1s specified with - tion
B and X{(U) B=0
= —360000 | Beveling in X neg-
= 360 000 ative direction Z First straight line
‘ ! positive direction moves In X nega-
0 tive direction
WU b X S
H B
Beveling in X, Z posi-
\ AN 0< B, tive birection
k] LY
B < 90000
ROUNDING TOUCHING THE
¢ TRAIGHT LINE PARALLFL _
10 7 AXIS 360000 <B, /
B < —270000
(11} The second straight line 1s specified with
B and Z{W) Bevelng in X Z posi-
tive drection First straight line
moves In Z posi-
Q tve direchion
B B -
n—l B = 90 000
= —270 000 | Beveling i X posi-
tive, Z negative
/(%) 7 (W) direction First straight line
moves In Z nega-
ROUNDING TOUCHING THE tive direction
STRAIGHT LINE PARALLEL
TO X AXIS
—
d. The second beveling and rounding are pre- Bevehng In X posi-
formed in the direction in which the second 90000 < B, tive, Z negative
straight line advances. For details, refer B < 180 000 direction
to Table 2.35. —270000 < B,
B < —80 000
Beveling i X posi-
tive, Z negative
direction First straught line
moves In X posi-
g tive direction
B = 1801 000, e
= —180 000
Beveling in X nega-
tive Z negative First straight line
direction
moves In X nega-
o tive direchion
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Table 2 35 Directions of Second Beveling

Table 2 36 Direction of Second Runding

{Cont d) (Cont d)
B command Bevelng ., x B command Rounding
value for sec- direction Other value for sec- direction Other conditions
ond strarght line I conditions ond straight hine I
move angle +Z move angle 7
Beveling in X, Z posi- Rounding in X, Z posi-
180 0CO < B, tive direchion tive direction
B < 270000
—180 000 < B, /’/ / Second straight
B < —80 000 hne 1s specified
with B, Z (W)
0< B,
Bevehg in X, Z nega- B < 90000 Rounding touching the
tive direction strarght iine parallel to
First straight ine —36000C < B, | X-aus
- moves In Z nega- 8 < —270000
tive direction /
/ Second straight
- 270000 hine 15 specified
= —80 000 Beveling 1in X negative, Rounding touching the with B, X{U)
Z positive direction straight hine parallel to
e First straight ine Zraxs
. moves In Z posi- Rounding n X, Z First
tive direchion positive direction straight
. line moves
J" in Z-axis
Beveling 1n X negative, pasitive
;72 %%%EO% Z positive direction B = 90000 drrection f;\:r)nand
= —270000 may not be
—90000 < B, \ Sg;:g':gz'"n:ga First used
B0 tive direction straight
hne moves
—— n Z-axis
negative
Table 2 36 Drections of Second Rounding direction
5 g {F:oundlng Rounding i X positive,
va(I:L:;mgra:ec— irection Other Z negative direchon
ond straight line X conditions \_ Second straight
move angle _‘__ +Z line 18 spechied
with B, X{U}
90000 < B, Rounding touching the
Rounding In X B < 180000 straight hne parallel to
negative, Z posi- First Z axis
twe direchion straight —270000 < B,
line moves B < —180000
\ n X-axis \
''''' negative Second straight
B=0 direction X line 15 specified
= 360 000 command Rounding touching the | with B, Z (W)
= —380000 Rounding in X, Z First may not straight line parallel to
posiltve, directon | straight be used X axis
line moves
In X-axs
~=="" | positive
ﬁ’ direction
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2 8 31 1 Taper Multple Cornering (G111) {Cont’D)

Table 2 36 Direction of Second Rounding

(Cont d)
B command
Rounding
value for sec- direction +% Other
ond straight ne l conditions
move angle +Z
Rounding mn X
posmve,gz nega- Furst
straight
tve direction
line maves
n X-axas
\ positive X (U}
B =180 000 - | direction command
= —180 000 may not
Rounding in X, Z First be used
negative directron straight
line moves
e | N X-aNIS
f negative
direchion
Rounding in X, Z nega-
tive direction
r/. / Second strasght
line 1s specified
with B, Z (W)
180000 < B, Rounding touching the
B < 270000 straight hne parallel to
—180000 < B, | X@XS

B < —20000

-

Second straight

line 1s specified
Rounding touching the with B, X (U}
straight kne parallel to
Z axis
Rounding in X, Z Farst
negative direction straight
. hne moves
- In Z-axis
J negative ZW)
B = 270 000 direction command
= —80000 may not be
Rounding X rega- First used
tive, Z posttive
directicn straught
line moves
e In Z-axis
positive
direction
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Table 2 36 Dection of Second Rounding

{Cont d)
B command Roundin
value for sec- dire ctlong i\ Other
ond straight hne conditions
move angle +7
Rounding 1n X negative,
Z positive direction
\ Second straght
ine 15 specified
with B, X{U)
270000 < B, Rounding touching the
B < 360000 straight ine parallel to Z
-90000<B, |
\ Second straight
hne 15 specified
Rounding touching the with B Z {W)}
straxght ine parallel to
X axis
e Supplementary description
(1) When all B, X(U), and Z(W) of the second
straight hne are specified, the first straaght
hne may provide one of the A, I, and K
commands
{11) The taper multiple cornering command

specifies the first and second and straight
hnes by selecting addresses X, Z, I, K,
A, and B Hence, unlike the other G com-
mands, X, Z, I, 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
0’ specification may be
Address omitted/not cmitted
X
Z
:( May not be omitted
A
8
P
o] May be omitted
o} {Cornering amount 1s 0}
3}




{11} When the second straight Iine 1s desig-
nated by X(U} and Z(W) commands, the
second beveling and rounding are dis-
abled If this designation 1s attempted,
an error 15 caused

(1v) The combination of the first beveling and
the second rounding or the first round-~
ing and the second bevehng 1s also availa-
ble

(v} When the first straaght line designation
addresses A, I, and K are all specified,
A 1s ignored The first straight hne s
created by I and K commands alone

(vi) When the second straight hine designation
addresses B, X(U), and Z(W) are all
specified and two of the first straight
Iine designation addresses A, I, and K
are further specified, B 1s 1gnored
The second straight line 1s created by
X{U) and Z{W) commands

(vi) How to specifly straight line move angles
Aand 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)

EXAMPLE

LR

A135 or A225

NOTES

I Gl1l s nonmodal G code and 1s valid only mn
the specified block

2 Addresses M, S, and T cannot be specified
in the block specified with G111,

3 1f the first beveling portion to be specified
by address C of the block specified with
G111 has the contour shown below, the
specification 1s disabled

(1) Outside the rectangle enclosed by the

start and end points

(11) Between the straight line going from start

point te end point at angle of 45° and the
straight Iine going from end point to start
pomnt at angle of 45°

END
POINT

START
POINT

The end point 1n the above diagram 1s the
end point of the second straight line with no
second beveling and rounding.

When G111 block 1s executed on a single block
basts, the movement up to the end point 1s
performed assuming the maximum of four
blocks

writing G1!11 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 requires more
than 500 msec If the move time in the pre-
ceding block 1s 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 1s recommended {o pro-
vide the buffering state (M93 command) be-
fore the four blocks before specifying G111

block command

131



2 8 31 1 Taper Multiple Cornering (G 111} (Cont d)

132

Some commands which assume that the 45-
degree straight line, gomg from start point
to end pomnt, 15 the first line or second hne
may cause an error

Example 1

G111 Z-100 I-25 AZ225
B180 C5 D5,

This command will result 1n error

|'_Z““’ s B 270

Example 2

G111 Z-100 1-25 AZ225
B270

C5 D5,

This command will not cause an error

7 100
[V

v

i B 180 -
-\ b3 siaRt| = ' s 12,
POINT START
L POINT
-7 4225
A 225
Table 2 38 Data Setting Range
i Metnic Output {Screw) Input Qutput (Screw)
em
Metnc Input Inch Input Metnc Input inch Input

Least input 1ncrement Q001 or 001 mm C0001 or 000N 0001 or 0 01 mm Q0001 or 0001 1IN
Tool offset 0-=8388 607 mm 0-=33026011n 0- =999 999 mm 0-£838 8607 in
Tool radius 0- =99 9989 mm 0-£99999In 0- £99999 mm 0-21999991n
Mintmum step/handle feed G ool mm G 0001 In Q001 mm 00001 In
Stored stroke fmit 2;2?9’?;;‘“0” 000t mm 00001 1N 0001 mm 00001 In
area designation P ror &

unit arameter

seting 0001 mm G 0001 In
Rapid traverse rate
Manual jog Upper limit 24 m/min 2400 in/min
valug
FO
|
5 e;;cdere‘femsznce point coordinate [ 0— 99999 999 mm 0— 9999 9999 In
Backlash compensation value ‘ 0-255pulses (Note 1) 0-255pulses
|

Note 1 t-pulse = least input iIncremennt
2 X-aws designated with diameter {except for pulse display)



List of alarms caused by mcorrect G111 com-
mand

straight line

Table 2 39 Table 2 39 (Cont d}
Alarm Alarm
Code Cause Code Cause
140 Commanding one address of addresses B, X (U} Z (W) 143 Command values for addresses C and D for beveling
specifying second straight ine too farge for the programmed shape  Operation
140 Commanding two addresses of addresses B, X (U) cannot be made actording to the command
Z W) speaifying second straight line  In additon to END
this, one o no address commanded among addresses POINT
A, {, K specifying first straight ine v START
140 Address C specifying first beveling and address P spec- POINT
ifying fuirst rounding commanded
140 Address D specifying second beveling and address 143 C(;mme:nd valudes fo: ac:lldressfes I:hand Q SDeC'f;'ni
Q specifying second rounding commanded fadius for rounding toa large tor the programmed shape
Operation cannot be made according to the command
141 Angle for angle prograrnming A, B by G 111 out of range
—360 = A, B= 360
142 Ist bevelng part outside the rectangle composed by
start and end points
142 Ist beveling portion between 45° straight lines of start
to end points and end 1o start points 140 Commanding addresses X and Z specifying second
143 No intersechon between Ist and 2 nd straight ines straight hne and Q and D specifying second beveling
and rounding
START
POINT
\ END ee—
POINT
143 ::c,r:estralght line and second straight line on the same EXAMPLE
144 | M, S, T commanded in G111 block a Taper combined bevehng
143 Command values for addresses A, 1, K specibning first TTTTTTTN™ G
straight line are determined as follows, and pro- : 100
grammed shape cannot be formed & 200 il
|
)
Command value for A !
50
—360 000, —180000Q, 0, | Address | commanded for
180 000, 360000 specifying first straight hne ox
—27 000, —90 000, Address K commanded for
90 000, 270000 specifying first straight line 15° 3 C
143 Command values for addresses B, X (U), Z (W) spec- v/ a0
ifying first straight line are determined as follows, and —— ¢..
programmed shape cannot be formed - r
50
Command value for B
—360000, 180000, D, | Address X (U} commanded (GO1w ,)— d50 command shown by
360 000 for second straight line broken line
G111 w-100 115 A90 B1lé65. C3 D5
~ 270000, ~90 000, :\ddress ;Z(r‘n\\’) comrr:janded ,
90 000, 270 000 OF specifying secon or G111 W-100 115 KO0 B165 C3 D5 ,

Command shown by solid hne
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2 8 312 Circular Arc Multiple Cornering (G 112) {Cont d)

b  Taper combined rounding

—I-Eﬁ‘-
! 100
1
200 |
1
SR
- 15° IR
#80
. r
&)
(GO1 W ) — ¢50 command shown by

broken line
G111 w-100 I15 A90 B1l65 P3 Q5
or Glli w-100 I15 KO0 B165 P3 Q5 ,

Command shown by solid line

(G12) X200 K-2 ,}=Command shown by
broken line after the

command shown by solid

hine

2 8 31 2 Circular Arc Multiple Cornering (G112)

G112 be able to specify the following four opera-
tions 1n a single block

Beveling

Straight | Bevehng Circular 5 "
ounding

line Rounding arc

Depending on the direction of arc combined
beveling/rounding or taper n turmng combined
beveling /rounding in facing may be executed

(1) Cutting configurations and command format

a Arc combined rounding in turning

K
ARG
CENTER
|
28D 1ST ROUNDING |
ROUNDING sz
R
START
Q POWNT
STRAIGHT
LINE

CIRCULAR ARC

G112 X(u) I K P Q R s
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bk Arc combined beveling in turning

K

1

ARC

CENTER
.\

I

2 NI

187 I
BEVELING BEVELING U/2
START
POINT X
¢ STRAIGHT
LINE

CIRCULAR ARG

Gll1z xX(U) I K C D R

¢. Arc combined rounding in facing

START
sTRaGHT TONT_
LINE K

W
P
I
157
ROUNDING
CIRCULAR
AR
¢ R ARC
CENTER
z
2ND
|~ ROUNDING

Q
G112 Z(w) 1 K P Q R
d Arc combined beveling 1n facing

START
POINT

STRAIGHT K
LINE —
I W

187
BEVEUNG

CIRCULAR
ARC o
ARC
CENTER
/
2ND
|~ BEVELING

G112 Z(W) I K C D R



(2) Meaning of addresses Table 2 41 (Cont d)

The word addresses for circular arc multiple et The rounding which 1s performed In the radis
cornering command are as shown below Rounding | desianated by P command in contact with straight
9 line and circular arc
Table 2 40
The beveling which 1s performed in the dimensions
Address Contents Unit designated by D command at the intersection
Word Second between the circular arc and the straight line par-
% d 1 dnates Bevehng ablel to Z-axis designated by X (U} command
-axs en t[))omd coordlna {circular arc in turning) or the straight hne parallel
X (U} Ior arc combined rounding in to X-axis designated by Z (W) command {arc in
uraing facing)
(U Increment from start point) 9
Z-axis end point coordinates The rounding which 1s pertormed in the radius
for arc combined reunding In designated by @ command in contact with the
Z (W) Second aircular arc and the straight fine parallel to Z-axis
facing
(W Increment from start point) Rounding | designated by X{U) command {circular arc in
turning) or the straight line paraltel to X-axis desig-
| X-axis distance from arc center nated by Z (W) command (arc in facing}
start point
1 = 0001 mm or
Z-axis distance from arc center | { = 00001 In
K
start point decimal point
may be en- CEnIER OF CcuLAR
R Crrcular arc radius tered) ARG K k_ARC
ding radius (without 5 : l 8
p First rounding radius (witho START START
sign) POINT POINT
Q Second rounding radius (without
s1gn)
START START
First beveling amount (without POINT POINT
¢ sigr) R I 1 R
CENTER OF K K CENTER OF
0 Second beveling amount X CIREULAR CIRCULAR
{without sign) ARC ARC

{3) Designation of contours +2Z
R R
a The contours of the portions to be subject-
ed to circular arc multiple cornering are as
shown below 1 !

R START SIART T K
K POINT POINT
Table 2 41
1
The straight line which s parallel to Z-axis (arc !
Straight
Line n turning) or X-axs {arc in facing} from the start
point R R
Crecular The point from which the arc 1s circulated 1s
A designated by | and K commands from the start
rc point N
First The beveling which 15 performed in the dimensions
designated by C command at the intersection of
Beveiing
straight hne and circutar arc
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2 8 31 2 Circular Arc Multiple Cornering (G 112) (Cont'd)

¢ To supplement the above description, the
following discriminants for determination
of the circular arc cutting directions n the
control unit are provided

Table 2 42
Crrcular Arc Rotational Direction
Values of
tand K Circular arc in Circutar arc in
Commands turming facing
Coslrtgg\?vc)k Clockwise (Cw)
120, K20 wi {Equivaient to
' (Equivalent to Go2)
G03)
120, K<0 | Clockwse (cwy | Sounterctock
wise (CCw)
{Equivalent to
(Equivalent to
<o Kzo | GO2 G o)
Comt&rgl&c;k Clockwise (CW)
1 <0 K<0 wise {Equivalent to
’ (Equivalent to G02)
G03)

When a negative value 1s specified for the
circular arc R, the circular arc cutting
direction mentioned above may be inverted
as follows

CIRCULAR ARC ROTATIONAL

DIRECTION WITH POSITIVE
VALUE SPECIFIED FOR R

COUNTERCLOCKWISE
R I WHENI <0 K<0
K
CLOCKWISE WHEN
B I <o K=C
R

+X

CIRCULAR ARC ROTATIONAL
DIRECTION WITH NEGATWVE
VALUE SPECIFIED FOR R

+Z

d Address words X(U) and Z{W) are used to
make discrimnation between radius measur-—
ing circular arc and front circular arc
They cannot be omttted 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
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Table 2 43

Address

Word Result

| 10 command 1s provided

KC command 1s provided

RO" command and alarm are provided

‘0 command s provided  Beveling and
rounchng are not performed

oO0QoTW | | X

NOTES

1

G112 1s a nonmodal G code and 1s vahid only
for the specified block

The block specified with G112 does not allow
the specification of M, S, and T

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

When G112 1s used for the fimisling shape
blocks G7! {stock remova! cycle in turning),
G72 (Stock remaval cycle in facing), and G73
(pattern repeating) of multiple repetitive
cycles the block specified with Gl12 15 equiva-
lent to five blocks

Do not specify other codes to the G112 block,
otherwise, an error will be caused

After wiring G112 block to the buffer, the
control unit performs all computations for the
straight line, the circular arc, and the first
and second beveling and rounding For scme
contours, the computation time becomes more
than 500 msec 1f the move time in 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.

List of alarms to be given by G112 command
error

Alarm

Code Cause

145 X{U) or Z (W} not specified

145 Both X {U) and Z (W) specified

145 R not spectied Or C specified

145 I and K not specified Or O specified for both




Table 2 44

Alarm Cause
Code
145 Both P and C specified
145 Both G and D specified
144 M § or T specified
Tool moves in the direchon reverse to the center of
circular arc from the start point
CENTER OF
CIRCULAR
ARC K h
146 S1ART
\@ \”
START
POINT
There 15 no intersection between circular arc and
straight hne
CENTER OF
C\HPCCULAR K
Al
146
R |
________ — LsTART
POINT
There 15 no intersection between circular arc and end
potnt command
K -
146 |
2
R K U/
usz R 11
Beveling specified by C command cannot be per-
formed
146
Beveling specified by D command cannot be per-
formed
146

EXAMPLE

a Arc combined rounding

— 150

oy T 120 DIA ~——
R%
100 DIA
v
{GO01 X100 z-50 ,) Shown by broken
Line before circular
arc
G112 U0I10 K-50 P5 Q5 R30 ,
(GOl X-150 ) Shown by broken line

after circular arc

b Arc combined bevelng

-~ 150 . 50

(o] 5
it K {0 120 DIA Rt

160 DIA

+Z

(G01 X100 2Z-50. ,) Shown by broken
line before circular

arc
G112 UDIl0 K-50 C5. D5. R30
(G0l Z-150 ,) Shown by broken line

after circular arc

2 8 32 ABSOLUTE/INCREMENTAL PROGRAMMING
(GO0, GH)

G code Meaning
G990 Absolute designation
Ga1 Incremental designation

For the details of the G codes, see 2.3 5 Abso-
lute and Incremental Inputs
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3. NC TAPE PUNCHING

3.1 TAPE CODE

3 1 1 LIST OF TAPE CODE
Both EIA code and ISO code are available for
punching a paper tape

EIA code (EIA RS-244-A)
iSO code (ISO R840}

Punching patterns according to these codings are

shown in Table 31

Before programming, select the code to be used
EIA and ISO codes cannot be punched mixedly
through a tape

31 2 EIA/ISO AUTO RECOGNITION

The control performs automatic recogmition of
EIA/ISO code It recognizes the code punched
on tape by reading the first EOB code in 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-
ed out), and does not affect the tape reading
operation

#6000D; Meaning
="’ Code output
=1 Code output

3. 2 PROGRAMMING

3 2 1 PROCESS SHEET

The programming 1s performed with the process
sheet It 1s recommended that the process sheet
to match final specifications should be made by
users, considermg the readily perceived form
and convenience for rewriting Fig 3.2 1 shows
an example of the process sheet

L ABEL PROGRAM NO
I— el ——
[ L] P
Nlol XU | ZW P[RS
Pio U W[l K|D}!5S
1

'
'

4 '
|
L i '
L P —
Li— L

Fig An Example of the Process Sheet

1

i

' '
'

'

]

i

'
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3 2 2 GENERAL PROGRAM FORM

{1} A part program will be generally made 1n

the following form

<EIA Loced
< "{ABEL ER CR— [PROG NO | PART PROG ——— M30 CR ER <
T |
4SO Coged | :

< LABEL _%LF/NL—— ' PADG ND JPART PROG ~— M30 LF/NL %(
i
]

I

v L.{OR MO 2}
EOR Trese are called EOB or END of BLOCK

character 1n this manual

L - - EOB These are calted EOR or REWIND STOP
character i this manual

{2) Any LABEL can be written at the begimnng
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 15 also available

(3) EOR code next to LABEL means the stop
point 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 omitted

PRECAUTION IN PROGRAMMING

(1) A block ends with EOB (End-of-Block) char-
acter EOB character 1s represented by CR
n EIA code and LF/NL 1n ISO code In this
manual, mark , 1s substituted for them to
read easily this manual

(2) A part program ends with the block including
M02 (End-of-Program), M3¢ {End-of-Tape}
or M99 (End-of-Program)

{3) When MO02 or M30 15 commanded, automatic
operation? 1s stopped In most cases, the
control 1s reset, or rewinds the tape {or
memory) automatically As the detals are
determined by the machine, refer to the
machine tool builder's manual

I RESET operation means resetting the control by
depressing the RESET key on the operator's
control station or remotely

2 "Automatic operation” means operation in TAPE,
MDI, or MEM mode
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3|2

Qo

° |0
° OO

o
o

1SO CODE

OO0
Q|0
ClO
QI2IC| =

QOO -

sl7]s][5la

o

CHARACTERS

Table 3 t Tape Code

o

° 1CIC|C

o
o
o
o

°

ElA CODE

oo

sl7]6]s[a]-]3]2]1
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characters with an astenisk the pattern

shown In the table 1s standard How-
ever, other patterns may be specified

by parameters
nated by the parameter #6017

1 For the hole pattern of EIA code of the
2 ElA code of character ¥ can be desig-

MNotes

- 0[O

s |O]1O0

o

3[T
3

= | O)L|O

30

o

O

O

°
o

2| e OO
O =020
Ol = D00

QIO|C|O|T} = | OI0|0

QIO|2|0|0[ - 0|2]|0
Gl |00

Q Q=0
O
olle;
O {00
Q100 -
0020
OO =[O
O|0|Of - |O|O]|O
O

O
ClO
Q0
&)
][]

NUL
HT
LF/NL
CR
%
DEL

BS
sp
All Mark,
[

g

p

X
Tab
CR
ER
uc
LG
Del

Blank

Clo
O
o] |e]

e OO0

Q|0C0] =
° |1C|CIO

L)L,
ilielie]le)

O =10|0|0
Q101100

O
O|C
eljellel
O30 = OO
See Note 2

oo

Ol0|0

C OO

olé|o

Q[0

s EIEnE

olojoli]-

olclc

ClEEEEEEE
clo[o[o|C| - [OIE]D

o)




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 shouid not

(5) Where the tape vertical parity check {TV
check) 15 made, number of characters 1n a
block must be even If odd, 1t should be
made even 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-
essary

The maximum allowable number of characters
in a block 1is 128 The disregarded charac-

ters such as "Del, BS and Tab" are not in-

cluded 1in them

Making the Nurmper of Characters even for Tv Check

S N1Z GO0 X40000 Z200000 SFP J

20 CHARACTERS___ )
(EVEN NUMBER)

{Odd number causes tape vertical panty gtror)
The maxmum Allowable Mumber of Characlers in & Block

g NODS8 GO3 X z 2 v F &

L 128 CHARACTERS OR ———o
BELOW/BLOCK

(7) SP (Space) character

5P character 1s usually disregarded when
tape data 1s read in  However, 1n the follow-
ing cases, SP 1s read and its function for
providing space on the CRT screen 1s effec-
tive

a "SP" used in parentheses

'SP" programmed after two or more charac-
ters hike "DO,""GOTO" 1n user macro body

EXAMPLE

Go ToogQo 100 ,

IISPFI

3 2 3 TV CHECK (TAPE VERTICAL PARITY CHECK)

When the tapes are to be checked for vertical
parity, programs must be so made that each block
{including EOB) contains even number of charac-
ters Normally, SP codes are used to make the
number of characters even

1 Japanese 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

#6006Dg = 0 TV check off
#6000Dg = 1 TV check on

Setting No

3 3 NC TAPE

3 3 1 PAPER TAPE

Eight-channel paper tape for computers comply-
ing with JIS1-6243 1s used as standard The di-
mensions are 25 4 30 08 mm (1 inch) width and
0 108 mm (0 0042 inch) thickness

It 15 recommended that the color of the tape s
black or gray, but not that of high transparency
if the tape with high transparency 1s used, the
tape reader may misread it

3 3 2 NC TAPE PUNCH

NC tape must be punched cut with the tape punch-
er for EIA code or 150 code according to contents
of process sheet

When punching the tape, at the beginning 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 in length

3 3 3 NC TAPE CHECK
NC tape can be checked by using the following
function

Machine lock

M function lock

Dry run

Single block operation

3.4 NC TAPE HANDLING

3 4 1 SPLICING NC TAPES

To splice NC tapes, stick a joiming tape (0 08 mm
thickness) with sprocket holes, or fully perfor-
rated joining tape on the one side of the spliced
NC tape Before using the spliced NC tape, make
sure that the sprocket holes are in posittion The
joining part of tapes should not be extremely
thick, and do not use the rigid adhesive agent
without flexibality



CODDOOLO B0 3 4 2 KEEPING OF NC TAPE
WOOOOC0LOODD0|
CDGO0000 000D
OO 6099000000
onoonnEg:g:gggggggoooe Example For hfe expectancy of NC tape, the following
554 8660 5060} NBE SPLICE TARE handling 1s recommended
APPROX . JOINING |8 GHANNEL
30mm TAPE FULLY PERFORATFD When keeping NC tape, avoid moisture and ol
SILVER

/

NC TAPE

Sphc

Properly kept tapes will permit 300 times of

reading and rewinding

ing of NC Tape

4. STANDARD NC OPERATOR’S STATION WITH
CRT CHARACTER DISPLAY

4 1 PUSHBUTTONS, KEYS, AND LAMPS

Fig. 4.1 shows an overall view of NC operator's
station with 9" CRT display with keyboard on
CRT. The names and functions of
operator devices are as follows.

right side of

& - - -
( ) ( r g = FUC T‘IHON =" MEM DATA
=1 7 S /)|
" i (Bl Bl DI
3 FEEE st
@ ADDRESS
= (AR EE )
GoODNGaan
T [wIn[ol e el i)z
- B (A T [0 VIw BD
L. g k SHIFT wn)
N
& r .

Fig 4 1 Standard NC Operator s Station with & CRT Character Display

(Keyboard on Right Side of CRT)

For operation of NC operator's panel with 14"
CRT display, see the instruction manual for NC
Operator's Station with CRT Character Display

(TOE-CB43-8

213,

NC cperator's station with 9" CRT display
{(keyboard below CRT) 1s also available.
Operation 15 the same with both types. Instruction
given 1n this manual are for operator's panel with
keyboard on right side of CRT,

Do not handle the tape with oil-stained gloves
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4 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 1t 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
1t to turn off both the servo and control powers

*

Fig 4 2

4 1 2 CRT CHARACTER DISPLAY

According to each operation, this display indi-
cates the alpha-numerical data in a regular size,
double-size and gquadruple-size of the regular
size

Braun tube size 9 inches

Maximum number of characters
32 characters x 16 lines =
512 characters (at regular size)

Indicating characters

Numerals - through @, B, D, D
Alphabetic characters - through ’Z
Spectal code - [ | (EOB), (slash), etc

32 CHARACTERS

-||——

16 LINES

Fig 4 3 Braun Tube
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4 1 3 FUNCTION KEYS

The key selects one of eight functions for the
operation of the display and MDI Pushing a
key makes 1t effective and Lhght up

FUNCTION
M

. (=) on] =] (=) EM DATA \
M @

- (=] - O, EDIT
pHOB
PAQE

ADCRESS DaTA

Fig 4 4

ALM| (Alarm) key

Select this key for display of alarm and status
codes The function becomes effective when
the power 1s turned on or an alarm occurs

DGN| {Diagnosis) key

Select Lhis key for display of input/output
signal status

PRAM|  {Parameter) key

Select this key for display or writing-in of
parameters

k1| (Setting) key

Select this key for display or writing-in of
setting data

COM

{Command} key

Setect this key for display or writing-in (MDI)
of the command data for automatic operation

PROG

(Program) key

Select this key for display or writing-in of a
part program

E&’, (Position) key

Select this key for display of various current
positions

015| (Offset) key

Select this key for display or writing-in of tool
offset values



4 1 4 ADDRESS KEYS

These keys are to designate an address charac-

ter when writing 1n various data

PAQE kL—JL_J —_ ) | W ) W | S— J
AT EE FfE)

l--E]II (2](s){e]
(WM o)r)a] (1]{2](s]
[RIS)(F]vIW] (el
HMEE @)

Fig 45

Note Special characters

(Slash) key
command

(EOB) key For the block end command
On the CRT display, "." 1s displayed i1nstead
of "EOB "

For an optional block skip

4 1 5 DATA KEYS

These keys consist of 15 keys 1n total, such as
[v] through lo], {minus) Dm m
, and can be used for writing-in of such

all numeral values as tool offset value setting

data, parameter data, and so on, 1n addition to
command value

Fig 4 6

Notes

9 to key

1
[} {(minus) key For input of numerical data

[ ] {decimal point) key For input of decimal
point

{Cancellation) key
For cancellation of the numeric value or address

data erroneously keyed

(write) key
For storing address data by address keys and
data keys into buffer storage

[SHIFT] (shift) key

Depressing [SHIFI | key after depressing [*0|
to , [=] or [] key makes the display
turn into [*¥] to , ., [E] which are
written on the upper left corner of the keys
These speclal characters are used 1n user
macro

4 1 6 NEXT KEY

The NEXT key 15 used for special purpose and

expanding function in display or writing data
Writing of additional tape in EDIT mode
Display of specified number 1n DGN function

For other speclal purpose and expanding
function

=

4 17 PAGE KEYS

The PAGE key 1s used 10 display the next page
or the previous page when CRT display 15 re-
garded as page

For example, when a bundle of tool offset values
are displayed by OFS key, this key 1s pushed to
display the next bundle of tool offset values,
which just looks ke opening the pages of a book

(1) Depressing
page

(2) Depressing key displays the pre-
vIOus page

I’APE key displays the next

(3) Keeping the PAGE key depressed makes the
page step automatically {forward or backward
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4 1 8 CURSOR KEYS

The CURSOR control key 1s used to move the
cursor For example, when a page of parameter
data are displayed by PRM key.

(1) Depressing CURlS,OR key moves the cur-

sor backward

! T

icursoRr| key moves the cur-

(2) Depressing
sor forward
(3) Keeping the cursor control key depressed

makes the cursor move automatically forward
or backward

J
—_J

Fig 4 8

4 1 9 ORG (ORIGIN} KEYS

The ORG key 15 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 is 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)

Reset of operation time

4 110 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

144

\
WMEM DATA

o
i] @
EDIT

jan]
]

DRESS DATA
A AT o L T \IE] 1

Fig 4 9

4 1 11 MEM DATA {(MEMORY DATA) KEYS
TAPE KEYs are to start the tape operation except

in the automatic operation mode They are effec-
tive only in the EDT mode

(1) OUT key

This key 1s to start outputting variwous data
in memory through data I/0 interface

(2) IN key
This key 1s to start storing various data

into memory through tape reader or data
I/0 nterface

(3) VER key

This key 1s to start verifying between mem-
ory data and punched tape data

4 1 12 RESET KEY

This key resets the control

Hr

E]

DATA

s7 1 1A

Fig 4 10

Operations to be executed by this RESET key are
Move command cancel
Buffer register clear
Alarm code release 1f the causei1s eliminated

Tool offset cancel



Auxihary functron 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 followmng will not be affected by operating
the RESET key

Current position values of each axis

F commands

S, T and B commands

Tool offset values, setting data, parameter
data

NOTE Depressing the RESET key or the re-
mote reset pushbutton 1s defined as "Reset op-
eratron” in this manual

4 1 13 TAPE FEED AND SYSTEM NO SWITCHES

These switches are mounted above the tape read-

cr

(»

(2)

0SYSTEM

iPARAMETER TAPE
SLoap FRRD
4TEST (0) -« @ »
5

Fig 4 1
TAPE FEED switch

This 1s 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

15 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

o' SYSTEM

For usual operation Writing parameters 1s
prevented

"1"  PARAMETER

To write parameters At this position, the
Cycle Start 1s prevented

3" LOAD
To store the maintenance tape 1into the con-
trol

g™ TEST (0)

The usual operation 1s sumilar to case of "{"
SYSTEM Self-diagnostics of the memory
contents and checking of reference zero
return point are omitted

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 ON POWER ON

|

f
1
|
I
|

APPROX
1 2 SECCNDS
!

CONTROL POWER

NRD (NG READY}

|
—0-—' SERVO POWER

N\

! |

; N NRD (NC READY}
I
|
T MAGHINE POWER
!

1 I

t + MRD (MACHINE READY)

| I
' |
4——t— READY LAMP
Lo

ALARM CODE & 310, |

'

rzso ,: BLANK
1

Fig 4 12 Sequence of Furming on Operation

{1) Depressing the POWER ON pushbutton to
turn on the control power The internal
timer will be read 1in about two seconds
Then the serve power 1s ready for turning
on, which 1s shown by alarm code "310."

(2) Depress the POWER ON pushbutton again
to turn on the servo power The NRD (NC
READY) signal 15 sent out when the NC
power 1s normally supplied

{3) When the NRD signal turns on the machine
power, and the MRD (MACHINE READY)
signal returns back to the control, the
READY lamp will be 11t
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4 2 2 TURNING OFF POWER 4 3 DISPLAY AND WRITING OPERATION
Depressing the POWER OFF pushbution causes
both the servo and control powers to be turned
off simultaneously However, for more stable
operation, use the {ollowing procedure

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

ALM
[m]
A/B
MST-TIN DWELL, FLLD
DISPLAY (BLINKING)
M 5 T F AND P]
[DWELL

ALARM CODE

(1) First depress the EMERGENCY STOP push- selected
button to cut off the servo power. The
NRD (NG READY) signal 1s interrupted,
which usually results in turning the machine FUNCTION MLSSAGE
power, too ALARM
(CDMMAND J PROGRAM NUMBFR
DIAGNOSIS
(2) Depress the POWER OFF pushbutton to cut PROGRAM |[MDI] SEQUENCE NUMBER
off the contrel power : |
EMERGENGY PROGRAM (MEM} 'G0051 NO00O
STOP POWER OFF ‘
= LIGHT ERROR
1A1,ARM DISP1 AY
: INPUT ERROR
CONTROL POWER ] ATRFADY IN
N t
' | I
CONTROL READY | | T
'I ! INPUT ERROR
VO POWER X123456789 OUT MSTFP LSK ALM RDY BLINKING
SER ~ { e
]
NRD (NC READY) | 4 1/0 OR BUFFER L_READY STATE DISPI AYFD
! 1 KEYING FDITING LABEL WHEN SYSTEM IS READY
I ] { IN DATA DISPIAY SKIP RDY
MACHINE POWER AN : (BLINKING} DISPI AY
+ | IN BLJF]
MRD (MACHINE READY) ¥ l_',.—— VER LSK ALARM DISPLAY
our
AS ALARM OR BATTERY FAILURE 5
READY 1AMP II ALT DISPLAYED (BIINKING)
I
|
|

BLANK ‘ 330,

Fig 4 13 Sequence of Turning off Operation
Fig 4 5

4 2 3 REMOTE POWER ON/OFF PUSHBUTTONS
(1)

Function message
Connect the power ON/QOFF pushbuttons to EON,
EOF and COM terminals on the control panel as
shown below. Then the remote turning ON/OFF
operation can be made 1n exactly the same way

as with the POWER ON/OFF pubhsuttons

Anyone of the following eight function mes-
sages corresponding to the function key 1s
displayed at the top of CRT display

ALARM COMMAND
DIAGNOSIS PROGRAM
YASMAC MACHINE PARAMETER POSITION
SETTING OFFSET
EON -,
{TY 01-24) ——fb————0 OFF BUTTON (2) Program No
(Tt ot-25 E9F REMOTE O and 4 digits of program No under execu-
? ON BUTTON tion 1s constantly displayed at the top of
com | CRT display 1rrespectively of function key
(TU 01-26)
(3} Sequence No

N and 4 digits of program No under execu-
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Fig 4 14 Connections of Remote
ON/QFF Pushbuttons

tion 1s constantly displayed at the top of
CRT display irrespectively of function key



(4)

(5)

(6)

(7

(8)

Display of keying data

Up to 32 characters of keyed 1n data can be

displayed at one time The data i1s process-
ed by using ERASE key, INSRT key, ALTER
key, etc

Display of I/0 and editing (flickering)

The following messages are flickerhngly
displayed during loading of punched tape,
address search or edition

"IN loading tape

"VER" verifying tape

"ouTt" punching tape out

"AS" searching address

"ALT" altering data in EDIT mode
"INS" inserting data in EDIT mode
"ERS" erasing data 1n EDIT mode

Display of MST-FIN signal waiting, dwelling
and feeding

"M waiting for FIN signal of M command
sy waiting for FIN signal of 5 command
nrn walting for FIN signal of T command
"g" feeding

"R" 1s displayed at rapid traverse
"p! loading tape
"DWELL"

dwelling
M, S, T, F and P are displayed independent-
1y 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 (flickering)

Alarm continues to be displayed flickeringly
until the cause 1s removed and RESET opera-
tion 1s made

TALM" indicates alarm state occuring

"BAT" indicates battery alarm occur-—
ing

"AfB" indicates both of alarm and

battery alarm occuring

(9

(10)

Display of ready state
"RDY" indicates the system 1s normal
and the control 1s operable

Display of hght errors {flickering)

The messages shown below 1ndicate hight
errors which occur 1n keying or searching
operation Differing from the alarm codes,
these error messages are cleared by de-
pressing some key (Generally CAN key)
"INPUT ERROR’"  Format error of keyed-
1n data

"ALREADY IN'" The same number of
part program has been

stored already

"EDIT LOCK ON!'" Editing operation 1s
made with Edit Lock

on

"MEMORY OVER'" - Part program to be
stored 15 beyond

memory capacity

"PROGRAM OVER!"
Registered number of
part program 1s beyond
99 (basic) or 199
(option)

"NOT FOUND'" Desired data has not

been located.

"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 control (TOOL LIFE CON-
TROL)

The above display steps forward or back-

by d PAGF )r:]
ward by depressing L“l OF | BAGE

one by one
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4 3 2 1 Command Data 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 15 as follows

(1) The data shows the contents of the active
register during an automatic operation or a

feed hold.

(2) While the control 1s stopped at a block end,
the contents of the buffer regiter are dis-

played

If the buffer register blank (BUF

15 not displayed), the contents of the just
executed block are displayed

COMMAND

auaa

00209 NB218 -

™M
I3 ]
P g
¥ a
F 53
B a
[ 3]
ol 5]
. 3

GS8S 1234
SCRCTY 308

BUF - RDY

Fig 4 18 Command Display

4 3 2 2 Display of Subprogram Run Status
(SUB PROG NESTING)

When the program bewmng executed 15 in the sub-
program called by M98 (subprogram call command},
the following information 1s displayed

CALL

START

LOOFP

NEST

The program number (O to NO) and
sequence number (N to NO) specified
with M98 (subprogram call command)

The program number (O to NO} and
number (N to NO) of the subprogram
called by M98

The remaiung number of repetitions of
the subprogram by L (subprogram
repeat command, indicates the num-
ber of repetitions)

The order inwhich subprogram multiple
call commands are called

Example of Subprogram Run Status Display

i

D48EO NOL3IE

SUB PROG. NESTING

MEST CHLL
G-NO N-HO

sSTART
O-MNO H-NO

Loo®

AEBBB Br1e
3g00 @120
4800 @130

291iR
@28 -
0a85

1000 @181
700 2283
T060 8219

Subprogram Remaining Number of Repetihons

NO101 P2000 Q0110 M98
110 ,

M30

NG200 P3000 Q0120 M98
L8 ,

M99

N0O210 P4000 Q0130 M98
L6 ,

M99

Fig 417
010000 , 020000 , 030000 , 040000 ,
N0110 RO130
NC120

\\\\ M99

CRT screen displays that the subprogram has executed the 3rd
level one time and entered into the execution of 3rd time of
the 3rd level
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4 3 2 3 Display of Tool Life Control Use Status
(TOOL LIFE CONTROL)

The following information 1s 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 tool group displayed on
the screen

Groups 1 toc 9 The number of machining
operations

Groups 10 to 19  Machining time

COUNTER/TIMER The number of machiming
operations/machine time of
the currently used tool.

T codes T[Clw*, END The tool whose
correspond- |, DO#**, END life has expired
ing to the
tools reg- T [[J**, CUTTING — The tool
1stered 1n currently used
the group T O D+,
displayed
on screen The tool to be
are all used
shown

T LI **,

TOCL LIFE CONTROL 01234 NIZHM

TOOL GROUP 1 (LIFE 7890 COUNT)
COUNTER 1234

Tol**, END Tal**
T03**, END T26*+
TO6**, CUTTING T2Z9**
TOo** T31**
T11**,
TLI3**,
T16**,
T19%* |

Fig 4 18 Example A of Tool Lite
Control Use Status

TOOL LIFE CONTROL 01234 U1234

TOOL GROUP 12 (LIFE 7890 MIN )
TIMER 1234 MIN

T04**, END T24**, END
TOg** , END T28%* , CUTTING
T10%¥*, END T30%*,
T12**, END T32%*
T14¥* , END T36**,
T18**, END T38%*,
T20**, END T40%* ,

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 1n MDI mode

By the following operations, a maximum of
10 lines of data may be written 1n MD! mode

a Select MDI mode

b Depress the PROG function key
PROGRAM (MDI) 1s displayed on the
screen

¢ Depress the RESET key
The buffer for MDI 1s amptted

d The part program 1s written by the use of
the address key and data key As shown
below, the keyed data 1s written to the
bottom hne on CRT screen from left to
right The maximum number of characters
that can be written at a time 1s 32 If the
data 1s comprised of 32 characters or less,
1t may be keyed in over multiple words or
blocks However, when the 10th character
1s keyed 1n, the normaldisplay at the right
of this line 1s blanked

e Depress the WR key
The keyed data is stored in the MDI buffer
The blanked display 1s restored to normal

f Up to 10 lines of the part program for MDI
operation may be written by repeating the
operations :nd and e above
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4 3 3 1 Multi-block Wrnting and Operation in MDI Mode
{Cont’d)

Note

n
H

(2)

150

01234 NO#IO

PROGRAM (HMD1)

M1DEB GBB XSO. IS, ;-
N1OL Z-1@.:

(3)

Referred to as "the data which has, just been

entered" (32 characters maximum).
Enter .m.@.m,,g. Iﬂ,@,
D s in this order

The depression of the EOB key displays

n

Fig 4 20

Editing MDI data

The ‘CURPOR’ , ’ CURTSOR ] » ERASE,
INSRT, and ALTER keys permit editing
multi-block data written 1In  Address {word)
pointed to by the cursor will be edited

3 T
The LURlbOR and CURSOR keys

move the cursor forward and backward

ERASE key When this key has been de-
pressed, the whole word designated 1s
erased

INSRT key This key inserts the data
which has just been entered next to the
word the cursor points to

ALTER key This key replaces the word
which the cursor points to with the data
which has just been entered

WR key This key appends the data which
has just been entered at the end of the
program displayed

In MDI mode, only cone screen currently
displayed may be edited Unhke EDIT mode
and MEM mode, the display and edit of
multiple screens cannot be performed

When the RESET key is depressed, the
stored programs are all erased

Operation in MDI mode

Depressing the CYCLE START button in
MDI mode can automatically execute the
part programs stored in the MDI buffer
When the PROG function 1s active, the cur-
sor 1s displayed at the head of the block
currently executed When the execution of
all part programs 1s completed, the part
programs and the CRT displays are erased

If "M99" 15 written at the end of a part pro-
gram, this program 1s executed repeatedly
The repetition may be stopped by depress-
ing the FEED HOLD then RESET

While a program 1s being run, the PROG
function need not be active Depressing
POS can display the current values on the
CRT

REPEATED RUN

N1 GO0 U-40
IN MDI MODE

N2 GO1 W-20 FO. 3

N8 M99

4 3 3 2 Display in Memory RBun Mode
(PROGRAM {MEM] )

The part program being executed 1n memory run
mode {MEM mode) may be displayed by the
following operations

(L
(2)

CURSOR

Select the MEM mode

Depress the PROG function key

On the GRT screen, the cursor is posttion-
ed at the head of the block currently execut-
ed The cursor moves to the next block
when 1ts execution 18 started

PROGRAM (MEH)

01234 NERD2

‘656 w100, Zio@. :
GBE TO1@i; :
GS6 5158 MB3:

.5

NBBES

Fig 4 21 Display of Part Program
in Memory Operation



Up to 10 hines may be displayed at a time
wWhen 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 Disptay in EDIT Mode

See 4.6 EDIT.

4 3 3 4 Address Search

Search continues until a data (character string)
held on tape or 1n the memory 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

(N

a

(11}

(111}

(2)

Operation (MEM, EDIT mode)
Select MEM, or EDIT mode,
Depress the PROG function key

Depress the RESET key. "LSK" appears
and the pointer returns to the top of the
program number in MEM mode

Search 1s performed in one of the following
three methods

Key-in the word (an address data) to be
searched If the leading zero of the data

15 omitted, the search operation s still
possible

Key-in only a single character without
data. This permits searching the charac-
ter read first

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.

Depress the CURlSOR key. Search
starts. "AS" bhnks during search

When the NEXT key 1s depressed, depxess
it again to cancel the pattern search func-
tion

Operation (TAPE mode)

Select the TAPE mode

Depress the PROG function key

{1)

(u)

(3)

(1)

Depress the RESET key
"LSK" appears and the pointer returns to
the top of the program number in MEM mode

Search 1s performed 1n one of the following
two methods

Key-1n a single character only without
data. This enables the control to search
the character which was read first.

Key 1n the arbitrary data (32 characters
max) Since search 1s performed accord-
g to the keyed-in data, the leading
zero cannot be omitted

CURSOR
Depress the key

Search starts "AS" blinks during search

Completion of search

When the search 1s completed, "AS" will
disappear

In MEM or EDIT mode, the pointer of the
part program memory pomnts to the data
of block found (indicated by the cursor).
In all cases, only search will be per-
formed but neither BUF display nor ad-
vance reading will be performed.,

(1) In TAPE mode, the tape pointer points to

the character that immediately follows the
data found and the tape stops

)]

L
\_—{—

DATA FOUND

\

L_TAPE POINTER
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4 3 3 4 Address Search {Cont d)

b "AS" disappears and "NOT FOUND'" appears
on the CRT 1f the desired data 1s not found
This message will disappear when you de-
press a key (CAN normally) of the control
station

{4} Remarks

a Commands encountered during search will
be ignored even if they are modal commands

b On Cycle Start after search, the data of a
block which the ponter poimnts to will be
read in and executed

(5) Search of program number

The address search function also permits to
search a part program out of those stored 1n
the memory

a Select MEM or EDIT mode

b Depress the PROG function key
¢ Depress the RESET key

d Enter the program number "O [JI100 "
Leading zero can be omitted

e. Depress the LC—UE key

The designated program number will be
searched The result of search 1s as de-
scribed 1n (2} In MEM mode, you may de-
press the CYCLE START button immediately
after completion of search to start automatic
operation from the beginning of the program

4 3 4 CURRENT POSITION DISPLAY

or Z -ax1s can be dis-
Operating pro-

The current position of X-,
played at any time in all modes
cedure 1s as follows

(1) Depress POS key

One of the.following will be displayed on the
CRT screen

POSITION EXTERNAL

a

b POSITION ABSOLUTE
¢ POSITION INCREMENT
d POSITION

¢ PROGRAM RETURN

f DISTANCE TO LIMIT

¢ PULSE COUNTER

152

h ERROR PULSE
1 COMMAND PULSE

(2) Depress |IJA1(’Li , ‘E'AL,E keys to select
the page including any of the above

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 15 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 axis by the address
key, and depress the ORG key The dis-
play of the selected axis becomes "0 " This
display reset operation 1s always valid

even during time when the movement 1s being
made by the automatic run of part program

NOTES

1 When parameter POSEXT (#6005D5) 1s 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 1n the external current
value display (option) is the same as display-
ed m 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 equpment" described m 2 8 23, Work
Coordinate Multi-Shift G50T and 6 2 3, Work
Measuring Value Direct Input refers to this
value 1n POSITION EXTERNAL

4 The display lock feature 1s valid for POSI-
TION [ EXTERNAL]



01234 noees

POSITION(EXTERNALY

X— 462,869

Z— 274.642

Fig 4 22 Display of POSITION
[EXTERNALI

4 3 4 2 POSITION [ABSOLUTE]

(1) The current value displayed in POSITION
ABSOLUTE indicates the tool position on
the coordinate system provided by coordi-
nate system settings Coordinate system
setting is performed in the following cases

a. The execution of G50 coordinate system
setting

b The operation of automatic coordinate sys-
tem setting (option)

¢ The current value reset operation by the
ORG key (see (2) below)}

d The execution of G50T work coordinate
system setting

(2) How to reset POSITION [ ABSOLUTE |

The reset operation by the ORG key de-
scribed above 15 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 1n
the manual operation modes (RAPID, JOG,
and STEP (or HANDLE)}) Depressing of
the ORG key 1s invalid during operation or
in the buffer full state

NOTE If the display lock 1s on, the display of
POSITION [ ABSOLUTE] 1s not locked

HBBO3

POSITION(ABSOLUTED

X 15@. 208

Z 260.000
i

KDY

Fig 4 23 Display of POSITION
[ABSOLUTE]
4 3 4 3 POSITION [INCREMENT]

Displayed 1n this mode are

In automatic mode, distance to the end point
of the block at every moment

In manual mode, distance to the position where
manual operation 15 to start

The increment display 1n manual mode will be
cancelled 1n automatic operation mode.

1
POSITIQNCTHCREMENT 2
Xx-  94.860

|
Z- 194. 868

01234 ?-I|EE323

RDY

i
'
:

Fig 4 24 Display of POSITION
INCREMENT

4 3 4 4 POSITION

(1) In POSITION, all positions are collectively
displayed

{2) POSITION MACHINE displays the tool 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 POSITION (Cont'd)

a Stored stroke hmit
b Stored stroke hmit as arranged by teol

¢ Leadscrew error compensation

09198 NOBBRS

POSITION

CABSOLYUTE)
308. 8ed

{EXTERNALD
381,728 x

296.734 "z 350.ee9

CINCREMENT > CMACHINED
. -a X- 3B1iz@v2

a 2w 298,593

Fig 4 25 Display of POSITION

4 3 4 5 PROGRAM RETURN

PROGRAM RETURN displays the information nec-
essary for program restart For details, see
6 2 6 Program Restart

PROGRAH RéTU?N 01849 Ne3AS

(ABSOLUTEY M B33 B@8 811 ¥k |

X 3680. des
. Z 400. 053

M COWNT (22333

| CINCREMENT)
Lo%-  147.652

T 8181 T Qa2
. 217.353 S 8508 -

- PRMN

Fig 4 26 Display of PROGRAM
RETURN
4 3 4 6 STORED STROKE LIMIT'

(1) STORED STROKE 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 first, second, and third limit
areas
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The setting of STORED STROKE LIMIT and
the display of remaiming number of pulses

STORED STROKE LIMIT
X-ax1s plus direction
boundary value
STORED STROKE LIMIT
X-axis minus direction

boundary value Set by

STORED STROKE LIMIT parameter
Z-ax1s plus direction
boundary value
STORED STROKE LIMIT

Z-ax1s minus direction
boundary value

The value of X-axis plus remaining number
of pulses

The value of X-ax1s mmnus remaimng number
of pulses

The value of Z-axis plus remaining number
of pulses

The value of Z-axi1s minus remaining number
of pulses

CURRENT
_~ POSITION
REFERENGE
PGINT
FOR EXTERNAL LIMIT AREA I ]
‘ ] ®e @0
REFERENCE i i
@O @ POINT - -
ﬁ_g @4
@ T @- f—— ()
+X @
® 3
CURRENT ® FOR INTERNAL LIMIT AREA
POSITION
i rz
Fig 4 27
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ySTRED STROKE LIMIT 1 DB1iB@ NAGOS

DISTANCE TO LiMtT
L OPLUS LIMIT MINUS LIMIT
X 461.@72 ®—  138.928
Zz  448.593 Z- 151,487
POS I TION (MACHINE )

X- 3&6i.@872
2- 258.583

LSK

Fig 4 28 Disptay of Remaining No of
Pulses in First Stored Stroke Limit

(2) The display shown above will correspon
to lst, 2nd, and 3rd prohibited area

4 3 4 7 SPINDLE COUNTER

SPINDLE COUNTER displays the number of spin-
dle PG pulses from the "spindle indexing origin”
during the execution of the spindle indexing fea-
ture The display 1s performed on a "1" = 1 pulse
basis

SPINDLE COUNTER 01234 N1234

PULSE COUNTER FOE SPINDLE

PULSE

123456

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 screen 1s displayed only when
the system number switch 1s "4 " Generally, this
screen 1s used for maintenance purposes

ERROR PULSE displays the difference be-
tween the momentarily changing command posi-
tion and the tool current position The display
18 performed on a "1" = 1 pulse basis (the mini-
mum move unit)

ERROR PULSE 04000 NOOOO
X 520
Z P 027

LS5K RDY

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 (SMC register)
in the control unit This screen 1s displayed

only when the system number switch 1s "4 "

The SMC reg:ster 1s set to "0" when the
power 1s turned on and keeps adding command
pulses until the power is turned off

NOTE When a value 1s set to parameter XSMCB
(#6658 for X-axis) or ZSMCB (#6659 for Z-
axi1s), the value obtained by subtracting the
value set above from the content of the command
pulse integrating register 1s displayed

COMMAND PULSE

o
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4 3 5 DIAPLAYING AND WRITING TOOL OFFSET DATA'

The tool offset amount 15 stored 1n the offset mem-
ory 1n the unit 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 1s 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 CURlSOR or
)

The tool offset amount and the tool nose
radius are displayed 1n five pairs including
the tool offset number of the keyed value
The cursor 1s positioned to the designated
tool offset number

¢ The preceding tool offset number may be

designated by depressing CURLSOR or
CURTSOR 1f the operation is 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.

HOR83

R

. 855

. 125
5. 380

. gaa
.345 7

583
236
241
549
567

POSTITICN (EXTERMAL D
x-  71g. BOI
2- 639,782

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 or
PAFE key In this case, the cursor is

positioned to the first of the displayed tool
offset numbers
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SHIF

When the options shown below are selected,
designating the cor:esponding offset mem-

ory number by depressing TPATGE or

operation can display each data
(1)  Work coordinate system shift option
Work coordinate system shift amount

(11}  Work measuring value direct mput option
Tool coordinate data

(1} Tool wear compensation optiion
Tool wear amount

1’ OFFSET MEMORY NO

T MEMORY  —=—p [0

1 GROUP) u ]» T3 DIGIT BASIC
[ooL OFFSET __ Rl Bt SRR
MEMORY {50 4 DIGIT ARD
GROUPS MAX ) e J_ T4 DIGIT STAND
T T Tt OFFSET MEMORY
5 SUPPLEMENT
50
* TOOL COORDINATE | | .
MEMORY (30 ——{ |
GROUPS MAX ) 50

* TOOL WEAR a1
MEMORY (19— |

GROUPS MAX ) || |
P—
* TOOL RADIUS
MEMORY
Fig 4 33
(2) Wwnting of tool offset amount
The writing 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 writien

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
Meanin
Address Deswgnation 9
Wite to X
X axis Wniting of an absolute value
Namely, the value 1s wnitten to
7 Write to 2 memory without change
axis
Write 10 X Writing of an increment  Namely,
v axIs the current value 1s added to the
preceding value and the result 1S
W Wiite to Z wirtten to memory
axis
il
R Tool nose writing of an absolute value
rachus

d Depress the WR key

The address data keyed in 1s written to the
tocl offset memory according to the meaning
of the data

e Repeat the operations of ¢ andd and b

through d to write all necessary tool offset
amounts.

When the options shown below are selected,
if the corresponding offset memory number
1s 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

(1)  Work coordinate system shift option
Work coordinate system shift amount

{n) Work measuring value direct input option
Tool coordinate data

(1)

Tool wear compensation option
Tool wear amount

NOTES

1

The contents of offset memory are retained
after the power 1s turned off

Regardless of modes, the writing by the
above operations 1s always possible including
automatic run time,

The tool offset amount rewritten in automatic
run 1s 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 i1n the prefetch buffer, the
value before change 1s used

When the data shown below 1s rewritten, the
timing in which the data value 1s made
15 as follows

(1) Work coordinate system shift amount
The time when G50, G50T, or other
coordinate system setting 1s performed
next

(11) Tool coordinate data
The time when G50T 1s specified next

(1)

Tool wear compensation amount
The time when T99A A 1s specified next

5 The writing operation of the above tool coor-
dinate data 1s performed when the PST INPUT
button 1s not depressed If this button 1s
depressed, the data to be written 1s 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) Depress the OFS function key

(n) Keywm 0 - 9 9 9 9 , and depress
the ORG key The contents in offset
memory are all erased

4 3 6 DIAPLAYING AND WRITING SETTING DATA
(SETTING)

With this umt, the setting data 1s stored in the
internal memory. According to the contents of
this memory, a particular function 1s 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 1s
being performed

The setting data 1s 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 8-bit information of "D7 through D0," each
bit displaying on/off of the corresponding func-
tion

(1} Display of setting data (bit display format)

Setting data 1s 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 (Gont d)

b  Key in 4-digit numeric setting number and

depress ’CURL&’OR—| or ’(,UR!SOQ key

"#" 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 15 shown The cur-
sor 1s positioned to the designated setting
number

¢ The setting number designatton may be up-

dated by CURlSOR or CURTBOR key,

and the screen may be updated by

PAGE i
| or | pAGE key

INDICATES D7 TG DO

S‘ETT[NG 01234 NEBB3

#6891
#5@02
#5223
#5094

nOYION

DECIMAL INDICATION

Fig 4 34 Display of Setting Data
Shown In Bit Display

Note When #6000 15 designated, the screen
dedicated to the display of on/off state of
the "internal toggle switch” 1s provided

For details, see ¢ 3 6 2

(2) Wnting of setting data (bit display format)
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The writing of fhe setting data of bit dis-
play format 1s performed by the following
operations

a Depress the SET function key

b By the operation of PAGE key and CURSOR

key or keying in ¢ 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 CURiSOR key Each time

the key 1s depressed, the cursor moves by
one bit toward D0 Locate the cursor at a
desired bit position

Depress the WR key The designated bt
data reverses (0 to L 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 Writing 1in decimal mode

Entered data 7 6 5 4 3 2 1 0

0

WR————0 ¢ 0 0 @ 0 0 0 O

255 WR——>1 1 1 1 1 1 1 1 255

Repeat steps b, through f to write required

CURIbOR key depressed, the cursor will

move column by column in the screen auto-
matically

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 Internal Toggle Switches'

(1

(2)

When the eight basic function switches shown
below are omtted from the machine oper-
ator's station, each function may easily

be turned onfoif 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" 1s set, the function 1s turned on
When "0" 15 set, the function 1s turned off



(1) Display of setting data (decimal display
format)

The setting data is displayed by the follow-

SETTING 01234 MNDBEO3 ing operatlons

-

a Depress the SET function key

= LE
2> S ioex b Key in the 4-digit setting number and de-

3> MACHINE | CURSOR !
!

LOCK
‘B> DISFLAY . press

or | Cukrsok | key
S BLOTE SELETE The maximum of 10 hines of setting data 1n-
cluding the keyed setting number are dis-
played The cursor 1s positioned to the

designated setting number

¢ The setting number designation may be up-

CURSOR 1
Display shows that Single Block and Dis- dated by ! or key,

play Lock are on and the screen may be updated by
1
’PAJ.GE| or ‘I’AGEI key

Fig 4 35 Display of Internal Toggle
Switch Status

NOTES

1 The internal toggle switch 1s an optional func-
tion Hence, which internal toggle switch 1s
available depends on the controlled machine SETTING
The display for unused toggle switches 1is
blank For details, refer to the 1nstruction

w550a

manual of the machine 1n question ;zggé -
26503 | -

2 When the machine control station 15 provided wesaa -
with the switches that turn on and off the XEZOG -
above functions, the state of the switch on ?gggg .

the machine control station 15 ORed with that #esos
of the operator's panel to determine the final
ON/OFF state

Swiches on Resultant
Sgﬂ;ng Machine Control ONJOFF
ata Station Fig 4 36 Display of Setting Data

O = OFF OFF OFF in Decimal Mode
0" = OFF ON ON
o (2) Wrting of setting data (decimal display
1" = ON OFF ON format)
"1"=0ON ON ON

The wrmting of the setting data of decimal
display format is performed by the following
operations
4 3 6 3 Setting Data of Decimal Display Format
a Depress the SET function key
The following setting numbers have the setting
data of decimal number display format b By the operation of PAGE key and CURSOR
#6160 through #6219 key or keying in 4-digit value, designate the
setting number to be wnitten

#6500 through #6579

¢ Key in the value by the data key and de-
#8600 through #3750 press the WR key. The keyed value 1s
These setting numbers are used for the con- written as the data of the setting number
trol constants of tool life control and multiple designated by the cursor,

repetitive cycles

d Repeat operations of b and ¢ 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.
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Fig 4 37 Display of Parameters
In Binary Mode

4 3 7 2 Parameters of Decimal Display Format
The following parameter numbers indicate the
parameters of decimal display format

#6050 through #6149

#6160 through #6349

#6500 through #6659

#8000 through #8225
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Fig 4 38 Display of Parameters
in Becimal Mode

4 3 7 3 Displaying And Writing Parameters

(D

(2)

Operations for parameter display

The operations for parameter display are

the same as those for setting display except
that the PRM function key 1s depressed 1n-
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 appli-
cations Therefore, you should consult the
machine tool butlder 1f you want to change
parameter settings

The parameters are protected with a sys-
tem No switch provided on the tape reader
so that they should not be destroyed by
wrong operation Normally system No 01s
selected and, at this time, the parameters
cannot be rewritten by any operatton

The operations for parameter writing are
the same as those for setting display ex-
cept for the following

(1)  First, set the system No switch to "1 "
(11) Depress the PRM function key instead of

the SET function key Then, the param-
eter data may be written by the same
operations as those for the writing of
setting data of bat display format (4 3

6 1, {2)) or for the wnting of setting
data of decimal display format (4 3 & 3,

(2))

(111) After the completion of the writing oper-

ation, set the system No switch to "0 "



d 1If 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

#6009, #6010, #6023, #6024, #6031,
#6032, #6033, #6035, #6036, #6039,
#6040 - #6049, #6050 - #6075
#6092 - #6095, #6286 - #6317

#6322 - #6335

After reading 1n parameter tape

When a parameter other than above has
been rewritten, also depress the RESET
key to reset the umit

4 3 8 DISPLAYING STATUS INPUT/CUTPUT SIGNALS

Depress the DGN function key, and the state of
every mnput/output signal will be displayed on
the CRT This 1s possible at any time even dur-
1ng automatic operation

For more detail of this operation, see 8 6.3 Diag-
nostics of INPUT/OUTPUT Signals.

The state of the mput/foutput signal 1s also
given 1n the hexadecimal notation at the right-
most column for the ease of maintenance work.

DIRGHOSIS
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Fig 4 39

4 3 9 ALARM CODE (ALM) DISPLAY

Alarm codes and other data are displayed by the
following operations

(1) Depress the ALM function key
following screens 1s displayed

One of the

a Display of the alarm number and the
message {(ALARM)

b Display of operating time (TIMER)

¢ Display of registered program number
(PROGRAM NO TABLE )

d Display of maintenance history
(MAINTENANCE)

(2) The above screens may be selected

by depressing PAFF. or PATGE key

4 3 91 Alarm Code Display

If an alarm status has happened, "ALM" or "A/
B" {(on battery alarm) bhnks on the bottom lhne
of the screen regardless of working mode and
function. If this happens, the detaled 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 hne

NOTE The alarm screen will appear during an
alarm state and, therefore, it 1s not needed to

operate the PAlGE key

MESSAGE

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, refer 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} 1s
built 1n the umt. Normally, this feature s used

to display the cause of the alarm detected by the
PC

When the message display instruction (macro
instruction) 1s executed in the PC, "ALM" or
"A/B" flashes at the bottom of the CRT screen
regardless of mode and function

in this case, the message may be displayed
by the followmg operation

(1) Depress the ALM function key The mes-

sage 15 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.

REARM 0PLEEd MNOBAS

' 490: SEB £RRORZ

MESSAGE
408.1 S-CODE ZEROC

MESSAGE DISPLAY AREA
Fig 4 41 Example of Message Display

(2) When the RESET key 1s 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 some cases, only the message display
15 provided without displaying "400 SEQ
ERROR "

4 3 9 3 Display of Reg:sterer Program Number
(PROGRAM NO TABLE[]()

This screen displays all registered program num-
bers and the number of remaining characters n

the part program memory

(1) The number of program numbers that can
be registered depends on optigns
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o | e | e PO
1 99 Basic 010 02
2 199 Option 1 o 04
3 999 Option 2 o0 to 19

(2) All program numbers already registered are

displayed By depressing or

key, the page shown below may be
obtamed

PROGRAM NO. TRELE @% 00406 N@Ra3

0oepe OBiBe 00208 0DR3I08 0B4E02
oop2l 0oiAr 0e201 .003w1 0D4Ri
OpBE2 0g182 DPZe2 0O3INZ D482
09623 09193 08203 09303 00493
ngog4a 08184 08204 00304 DR4B4
COBES 02185 'Pu2eS 0B3eS 0D48S
ogess 0e18s CR2@5 D385 0D<as
opeo? 00187 0Qz2a7 0eca7

opoes 0038 08288 00308 |
copOs 02199 £azed 00303

0B@aid 09119 DRZi8-08310

0015114 .
: L5K

REMAINING NUMBER OF CHARACTERS
N PART PROGRAM MEMORY

The remaining number of characters in part
program memory 1s 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 1s
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 1t may be displayed. This function
permits the display of the time 1t has taken for a
single piece of work or the total operational time
of the system

{1) Three kinds of cperation time will be dis-
played 1n hours, minutes, and seconds.



(2)

POWER ON. Total operating time after
POWER ON

CYCLE START Total operating ime of
CYCLE START

FEED Total operating time of FEED

EXTERNAL INPUTT Total operating time
while external input signal 1s ON (optional)

TiNER 01234 NODO3

POWER ON HAOUR MIM SEC
TM1:

BuBe3s, 21. 28
CYCLE STRRT -
TM2: DBk, 1a. 45

FEED CUTTIHNG

TM3: BBse. 15. 33

EXTERTAL,
TM4: BBBE. a0, 4a

LSK AL

Fig 4 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 1s dis-
played,

Depress "1" then ORG keys.

The time of "POWER ON" 1s reset.

Depress "2" then ORG keys
The time of "CYCLE START" 15 reset.

Depress "3" then ORG keys
The time of "FEED CUTTING" is reset

Depress "4" then ORG keys.
The time of "EXTERNAL INPUT" 15 reset.

Unless this display reset operation 1s per-
formed, then operating time display 1s
retained when the power 1s turned off

when Il1 1] "2 tl II3’!I l14,ll IIORGII keys are
depressed, all the times shown above are
reset at a time

4 3 9 5 Maintenance History Display (MAINTENANCE)

(1) Thas screen displays the maintenance in-
formation on the control unit This display
15 independent of the contrel unit functions.

|

MATNTENANCE 01234 NODB3

8z122591
840515895

HEB5E - I

HoES1

45632 I

#6653 ‘

A5654 {

#6555 l
]

XE5ESE
wEEST

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 NC

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 mput/output interface {(option)
For the methods of setting the mput/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 1s

installed

4 4 1 LOADING PART PROGRAM TAPE INTO MEMORY

(1) Loading a part program which has a pro-
gram number.

a Select EDIT mode
b. Depress the PROG key.

¢ Load the NC tape to the tape reader or an
equvalent external device
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4 4 1 LOADING PART PROGRAM TAPE INTO MEMORY
(Cont'd)

(2)

S %01234 G50 XO0YO0

M3C % S
l

P RAM NUMBER
oG HOLD HERE

Depress the RESET key.

Depress the IN key

Then the system starts to read the tape and
enhsts the program number punched on the
tape as the first record The system checks
for duplicator of program number as 1n 1
Operation ends with error if the designated
pregram number 1s not found on the tape

When the tape reader has read "MO02 ,,"
"™M03 ,," or "M99 ,," 1t 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

% N1GS0X0

MO2 % j
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f

Tre tape stops at this localion when loading
15 compieted

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-1n program number coincides with the
registered program number, "ALREADY IN"
blinks on the CRT screen. If this happens,
delete the program number, then repeat steps
a. through { while the tape 1s being read,
"IN" blinks on the CRT

When the tape reader has read "M02 ,,"
"M30 ,," or "M99 ,," 1t stops and "IN" dis-
appears from the CRT Now the part pro-
gram has been stored in memory

NOTES

1

(3)

Program number "00000" 15 always 1n the
registered state, so 1t cannot be erased
This program number should not be used 1n
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, 1 principle The operation of "Oxxxx
IN" described before causes only program
number registration It does not cause the
storing of information of "G0000" into the
part program memory Only the program
number on tape 1s stored into the memory
Assume that a tape having no program num-
ber 1s stored and then all part preograms are
punched out by depressing "0," "-," "9,"
ng," g " g " and "OUT" 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
IIO,II Il_'ll |l9,|1 'Ig'll Ilg,ll !Ig’ll and I|IN|I 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

Tape reader stop position 1s changed by
parameter #6021 Dg.
mqw Stops at M02 , M30 , or M99,
"0"; Continues operation until "%"
EXAMPLE

N1 G50 X0 z9o ,

when this is in the first block, position the
cursor to N and key in as follows (an EDIT
and PROG modes)

Oxxxx , N1 ALTER
Storing a program with program numbers
changed 1
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 equvalent equipment.



d.

e

f.

M30 % S

HOLD HERE

S % 01234 G50 X0YO

PROGRAM NUMBER

Depress the RESET key.

Key in "O" and PROGRAM NUMBER

Depress the IN key

The program number entered from the key
1s registered 1n preference to the program
number punched on the tape At this time,
the program number on the tape i1s written
to the part program memory simply as a
label

MO02 ,, M30 , or M99 , 1s read and the stor-
ing operatwon 15 completed

NOTE

1

(4)

If a program 1s stored with a changed pro-
gram number as described above, the pro-
gram number punched on the tape 1s stored
in the part program memory without change.
Consequently, to avoid the confusion in the
later handling, replace the program number
in the part program memory with changed
program number by the EDIT operation.

Loading part programs from a tape
Select EDIT mode
Depress the PROG key

Load the NC tape to the tape reader or an
equivalent external device

% 01000 M0O2 0200 M30 0500 M99 %

The tape stops
to travel here

The lape slops
to travel here

The tape stops
1o travel 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 sys—
tem checks for duplhcation of program num-
ber as described n (2)

(5)

(6)

The tape reader stops each time 1t has read
ITMOZ ’.Il |1M30 ],H or IIng , "

Depress the IN key again.

The tape reader resumes to read the tape
Repeat this operation until all programs
are loaded.

Storing a program with program numbers

changed I

When "O" key 1s depressed and program
number 1s keyed in before depressing IN key
as described wn (4} above, the keyed 1n pro-
gram number 1s registered 1n 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 "O,"
ll_’ll ||9,|| Ilg,ll llg,ll and ||9|'| before the flrSt
depression of the IN key The tape reader
stops at the position of "§ "

4 4 2 MAKING ADDITION TC A PART PROGRAM

Perform the following operation to add data to a
part program which 1s already loaded

a. Select EDIT mode
b Depress the PROG key
¢ Depress the O key then enter the part pro-
gram number and depress the CURISOR
key
The system searches the designated program
d. Load the tape of adding data to the tape
reader
S % Adding data M30 % S
e. Depress the RESET key
f -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 maddle of :t

I1f necessary, delete the last

part of the program by editing operation and
perform this adding

r
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4 4

3 LOADING PART PROGRAMS BY MDI

Part programs may be loaded not through the

tape reader but by MDI operation

Perform the

following.

a

b

o

o
I3
=
o
%]
=z
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Select EDIT mode
Depress the PROG key
Depress the RESET key

Depress the O key then enter the part pfo-
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
1s required to delete the registered program
number

Write the part program by operating the
address key and the data key As shown
n the figure below, the keyed 1n data 1s
displayed on the bottom hne from left to
right sequentially The maximum number
of characters that can be written at a time
1s 32 Within this himit, data may be keyed
in over multiple words or blocks. However,
when the 10th character 1s keyed in, the
normal display shown to the right of the
hne is blanked

Depress the INSRT key

The keyed 1n data 1s stored in the part pro-
gram memory.

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.

© PROGRAM (EDIT) 0POBE NBBOS
oeeat; . ’
H1 G588 X1e4,.
N2 GOB TRIBl: -
= N3 G35 515@ MB3;

Zi2a:! :

. _-N3G955158ME3:

Fig 4 45

h

INSRT key

Key in M02 ,, M30 ,, or M99 , and depress
This completes the storing of

the part program

4 4 4 INPUTTING TOOL OFFSET DATA INTO MEMOGRY

Normally, the tool offset data 1s written to the

tool offset memory by MDI operation

This data

may also be entered in the form of a punched

tape

(n

(2)

(3

The format of the tool offset data tape 1s
as shown below

LABEL %
TOl X Z R
T02 X Z R
T03 X V4 R ,
T99 X Z )
%

The storing of the data by the above tape
15 performed by the following operations

Select EDIT mode
Depress OFS key

Set the tool offset data tape onto the tape
reader

Depress the RESET key

Depress the IN key

The tape reader starts to read the tape
"IN' blinks on the CRT while the data
are read.

The tape reader stops when 1t has read
"¢ {or "ER")} "IN" disappears from the
CRT. Now the tool offset data has been
read 1nto memory

Remarks

G10

In the case of the tool offset data tape of
the format by tool offset data designation,
performing the cycle start :n TAPE mode
causes to store the data into the tool offset
memory



4 4 5 INPUTTING SETTING DATA AND PARAMETER
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 single tape

(1) The tape format 1s as follows

_

LABEL %,

N6000 X128,
N60OT X 5,
N600Z X 0,

N8750 X 0,
%

| ]

(2) The input operation 1s as follows
a. Set the SYSTEM No. switch at 1.
b. Select EDIT mode.
¢ 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 1t has read "%"
{(or "ER") "IN" disappears from the CRT

Now the setting/parameter data have been

read intc memory

f Return the system No switch to 0

g Turn the power off then on.

The NC operation by the ne‘wly 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. 5 TAPE VERIFYING

The punched tape of the data shown below may
be compared to the contents cof the NC internal
memory to check if they match

Part program
Tool offset data
Setting data and parameter

The punched tape 1s entered through the NC
tape reader or the data 1nput/output interface
(option) For the methods of setting the mput/
output equipment (setting #6003} and the baud
rate (parameters #6026 through #6029}, refer to
4 9 DATA INPUT/OUTPUT INTERFACE. The
following description 1s made assuming that this
option 1s installed

4 5 1 VERIFYING PART PROGRAM TAPE

(1) Venifying a part program tape having pro-
gram number

a. Select the EDIT mode.

b Depress the PROG function key

¢ Set the part program tape to the tape reader.
d. Depress the RESET key

e. Depress the VER key

The tape 1s started to compare the con-
tents of the part program memory to the
contents of the part program tape During
this operation, "VER" keeps flashung. 1If

a mismatch 15 found, "INPUT ERROR" 1s
displayed flashing.

When a match 1s found and this operation 1s
completed, the tape reader stops, upon
which "VER" display 1s erased.

Note By the operation of "RESET, VER,"

the verifying feature verifies the data from
the tape head to % code.

(2) Venfying a part program tape having no
program number

a Select the EDIT mode.

b Depress the PROG function key

c. Set the part program to the tape reader
d. Depress the RESET key.

e Depress the "O" key and key 1n program
number
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4 51 VERIFYING PART PROGRAM TAPE (Cont'd)

f Depress 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 If

a mismatch 1s found, "INPUT ERROR" 1s dis-
played flashmg When a match 1s found and
this operation 1s completed, the tape reader
stops, upon which "VER" display 1s erased
If the keyed 1in 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

NOTES

1 The operations for verification with a pro-
gram number different from the program num-
ber punched on the tape are the same as those
of {2) above The keyed-in program number
15 processed in preference io the punched
program number

2 Verification by the operation of "Oxxxx VER"
regards the punched information as the in-
formation on the keyed-1n program number
Hence, when verifying a tape containing
program numbers no program number should
ke keyed 1n

{3) Verifying a tape containing multiple part
programs

Multiple part programs punched in a single
tape are continuously verified by the follow-
1ng operations

a Select the EDIT mode
b Depress the PROG function key

¢ Set the part program tape to the tape read-
er

d Depress the RESET key

e 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 When the verification 1s completed,
the tape reader stops at the position of %

code.

4 5 2 VERIFYING TOOL OFFSET VALUE TAPE
The contents of the tool offset value tape are
compared to the contents of the offset memory

by the following operations

(1) Select 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 starls to compare the contents of
the tape to the contents of the tool offset
memory  During this operation, "VER"
keeps flashing If a mismatch 1s found,
"INPUT ERROR" 1s displayed flashing

When a match 1s found and this operation 1s
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 is
compared to the respective contents of the mem-
ory It is 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 mismatch 1s found,
"INPUT ERROR" 1s displayed flashing

When a matchis found and this operations 1s
completed, the tape reader stops, upon
which "VER" display 15 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-
maining number of characters in the part pro-
gram memory by the following operations



(1) Depress the ALM function key

T
(2) Depress the or | CURSOR

key to select the screen (PROGRAM NO
TABLEDOO ) of registered program number
dasplay.

FROGRAM HO. TABLE @1 (CO30& HEse3

oggne oe1a1
oniez

2 001ae3

Qa3 00184

NUMBER OF REMAINING CHARACTERS
REGISTERED PROGRAM NUMBER
This screen only displays information and

therefore cannot be used to register pro-
gram numbers.

Fig 4 46

4 6 2 DISPLAYING AND CHECKING STORED PART
PROGRAMS

Stored part programs may be displayed on the
CRT screen to check their contents by the follow-
g operations

(1) Select the EDIT mode
{2) Depress the PROG function key.
(3) Depress the RESET key.

(4) Key in O PROGRAM NUMBER

{5) Depress the CURLSOR key

The designated program number 1s searched
One screen of data (for 10 hnes) from the
head of the searched program 1s displayed
on the CRT If the program number has
not been found, "NOT FOUND" 1s displayed
flashing This cdisplay may be reset by
depressing CAN key in general

{(6) The preceding or following screen may be
displayed on the CRT by depressing the

E)ATGE| or ’PALGEI key

1s depressed, the cursor i1s moved to the
preceding or following word on a word basis

The above operations make the word {ad-
dress and data} designated by the cursor ready
for such edit operations as modification, nser-
tion, and deletion

NOTE. The search for a program number may be
performed also in the MEM mode But the cursor

movement by the PAFE or key 1s

disabled.

4 6 3 MODIFYING PART PROGRAM BLOCKS

Modification of part programs is all performed 1n
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 fHigure below, the keyed-1n data 1s
displayed in the bottom hne on the CRT
screen from left to right sequentially. The
maximum number of characters that may be
written at a time 158 32  Within thas limat,
data may be keyed-in over multiple words
or blocks.

(3) Depress the ALTER key

The word designated by the cursor 1s de-

+  leted and the newly keyed-in data s dis-
played in that place After modification,
the altered word 1s 1in the designated state.
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4 6 3 MODIFYING PART PROGRAM BLOCKS (Cont'd)

(4)

Repeat the operations of (1) through (3) to
modify any number of words

PROGRAM (EDIT) Q0003 NO0O03
03.

N1 G50 X100 2100 ,

N2 GO0 TOl01,

N3 G96 5150 M03,

N4 X20 3 2t 5,

N5 Z0 5

N6 Z-10 5 Fb,

GO01Z0,5F20
Vo

[:_!}LTER Key |—m

{} After 1insertion

PROGRAM (EDIT) 00003 NO003
03,

Nt 050 X100, Z100,,

N2 GO0 TOl01,

N3 G96 5150 MO3,

N5 GOl Z0 5 F20,

N6 Z-10 5 F5,

LSK RDY

Fig 4 47

INSERT

s LY

_PROGRAMCEDIT

‘00P83 MBSl

t03: . .
GoA Xigs. Zive. :
2 @D Te1el;’ .
G956 S150.MA3;
¥2@.3 Z1.5:
Gel Z8.5 Fz2#:
Z-30.5 FS;

After 1nsertion

PROGRAM EDIT) oBpp3 Hene3
'

03:

N1 GS@ XibB3. 2180. ;

N2 Go@ Teiel:

M3-G96 S158 MA3:

M4 X28.3 21.5:

NS Ggel 2.5 F28:

ME X38.5 2-18.8 FS:

Fig 4 48

4 6 4 ADDING PART PROGRAMS 4 6 5 DELETING PART PROGRAM BLOCKS

A part program 1s added in the EDIT mode and
the PROG function by the operations shown below

Part program blocks are deleted in the EDIT mode
and the PROG function.

which follow the operations of 4 6 2 Displaying

And Checking Stored Part Programs (1) Deleting words
(1) Depress the page key and the cursor key to Perform the operations below which follow
designate the word immed:iately before the the operations of 4 6 2 Displaying And
portion to be added Checking Stored Part Programs
(2) Depress the address key and data key to a Depress the page key and the cursor key to
key 1n the word to be added Within the designate the word to be deleted.
himit of 32 characters, the data may extend
over multiple words or blocks b Depress the ERASE key
The word designated by the cursor 1s de-
(3) Depress the INSRT key leted After the deletion, the word sub-
The keyed-in data 1s added to the portion sequent to the deleted word 1s in the des-
immediately after the word designated by ignated state
the curser After the addition, the added
word 1s 1n the designated state ¢ Repeat the operations of a and b to delete

(4)
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Repeat the operations of (1) through (3)
to add any number of words

any number of words



{2} Deleting blocks

Data of one block may be deleted by the
following operations

a Depress the page key and the cursor key
to position the cursor to the head of the
block to be deleted

b. Depress EOB then ERASE
All data of the block designated by the cur-
sor are deleted

NOTE If the cursor 1s positioned to the middle
of the block to be deleted and EOB key and ERASE
key are depressed, the data from the cursor
position to "," code are deleted. Since "," 1s

also deleted, the words left undeleted are includ-
ed in the next block.

(Before deleting)

PROGRAM (EDIT) OGOR3 ND0D2

03:

N1 G5B X108, 2190. :

N2 GOO Te101:

N3 G965 S158 MD3:

N4 ®20.3 21.5:

NS GB1 28.5 F20;:
z-18.5 FS:

EOB

ERASE
PROGRAMEDIT)

a3;
NI G300 X198, Zige, :

M2 GBO TBL01:
N3 G s
NS GA1 Z

L fis 2

(After deleting)
Fig 4 49
{3) Deleting program number

A program number 15 deleted by the following
operations

a Select the ERIT mode

b Depress the PROG function key

¢ Depress "O" key and key-in the program
number

d Depress the ERASE key

The keyed-in program number and the cor-
respoending 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. Keyino¢, -9999,

d. Depress the ERASE key

All registered program numbers and part
programs are deleted. However, only pro-
gram number "0" 1s 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 input/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

4 7 1 CUTPUTTING PART PROGRAM TO PAPER TAPE

(1) The part program of the designated program
number 1s punched out by the following
operations

a. Connect the external equipment such as
the tape puncher to the NC via the data
input/output interface

b Make the external equpment relay for
operation

¢ Power on the NC
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4 7 1 QUTPUTTING 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 1s
ready

Depress the RESET key

h Depress "O" key and key 1n program number

1 Depress the OUT key

The part program of the keyed-in program
number s outputted to the external equip-
ment If 1t 15 a tape puncher, tape punch
1s performed When the output of the part
program 1s completed, the tape puncher
stops automatically During the output of
data, "OUT" 1s flasthung

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 aga.ln

NOTE When RESET, QUT are operated without
keying 1n the program number, the part program
of the currently displayed program number 15
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 - 99 99 must be

keyed 1n the operation of h.

All part programs stored 1n the memory are

outputted (punched out, etc.) consecutively

NOTE The contents of program number 00000
are outputted only when #6231D3 =1

4 7 2 QUTPUTTING TOOL OFFSETS TO PAPER TAPE

Tool offsets may be outputted to paper tape by

the following operations

(1) Connect the external equpment 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 1f the external equipment 15
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 15 a tape puncher, tape
punch out 1s performed When the output
of the data 15 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 agamn. The format of the punched out
tape 1s the same as that of the tape described
n 4 44, (1)

4 7 3 OUTPUTTING SETTING/PARAMETER DATA TO
PAPER TAPE

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 1f the output
of both setting data and parameter 15 de-
sired If the output of only setting data s
desired, depress the SET function key

(6) Check to see if the external equipment 1s
ready

(7) Depress the RESET key.

(8) Depress the OUT key

All setting data and parameters are output-
ted to the external equipment. Ifi1tisa
tape puncher, tape punch out operation 1is
performed When the output of the data

15 completed, the external equipment stops
automatically



{9) To discontinue the punch out operation, de- all over again  The format of the punched
press the RESET key However, the dis- out tape 1s 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

ouT| KEY
3FEET 3FEET
FEED FEED
HOLES HOLES

4 % HO'X — TOOL OFFSET DATA ol

{SETTING AND/OR PARAMETER DATA)

M30 % e ]

D‘"""‘“T % 001234 G922 X0 ——— . PART PROGRAM

ouTl KEY (TO PUNCH QUT ALL PART PROGRAMS) Note 3 Feet = 360 characters

JFEET 1FOQT SPACE SP 1roor 3 FEET

TED e CODE PUNCHED F—-'

HOLES L— T HOLES
s % 0100 Moz IsPlo200 — Ma0|SPlOS00 — M30 %l

(

DEPRESS THE CAN KEY AND THE PAPER TAPE PUNCH
IMMEDIATELY BEGINS TC PUNCH SIGNIFICANT DATA
WHICH BEGIN WITH %

DEPRESS THE CAN KEY AND THE PAPER TAPE
PUNCH STOPS TO PUNCH SPROCKET PERFORATION

Fig 4 50 Data and Program Formats
on Paper Tape
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4 8 SUMMARY OF STORING AND EDITING OPERATIONS

System
Echit Func-
Operation Ne Mode Procedure
Lock Switch tion
Stonng from NG operator s panel keyboard 1 Pararmeter number — |CURSOR| Data — |WR
£ | stonng from tape (Note 4} (Note 6) 1 RESET -+ IN
5 PRM E—
B | Punch out (Note 3) EDIT (RESET] ~ [OUT]
Matching with tape (Note 4) RESET] -+ |VER
Stonng from NC operator s panel keyboard Setting number ~» [CURSOR| Data — |WR}
@ ! Stonng from tape 1 [RESET] — [IN]
% SET [
% | Punch out EDIT RESET) —
Matching with tape [RESET] —
Stoning from NC operator s panel keyboard Offset number — Data —
Storing from tape RESET| —+ [IN}
- EDIT
% Punch out oFs | [RESET] —
Matching with tape RESET] - |VER
Clear of all offsets (0] —~ —g999 —[ORG
Stonng from NC operator s panef keyboard | OFF [g]d(;n;"gzg d'::s”s‘b;t; Fepeat of edit opeation
Tape with number 0 | OFF RESET] — [IN]
Cne part B
program
Stonng | Tape wihoul N | oFF ( [RESET] —~ [0] -+ Program number — [N/
from !
tape All part programs on tape OFF | {RESET] —[0] — —9999 ~[iN]
1
ch:;?nn to registered part OFF i IRESE:|T - [_"i—E_X_ﬂ .
Punch Designated pan program RESET; — @ — Program number — [QUT
ung!
Out
All part programs RESET| — | 0] ~+ —9999% — |[OUT
5
g
5 Tape with number G EDIT \PROG| [RESET]-
g | Match- One part
0. ng program Tape withcut — . —
with mambet 0 (Note 1) RESET] - @] — Program number
tape S
All part programs on tape |RESET| —+VER
— A
Modity of address data (Note 2} oFF d{JaLtJaFlLiQBgL(TSEtE to address data tc be modified) ddress
to ad
Add of address data (Note 2) OFF EUQSCI?ERSL gz:zet-»%risi:?ss data Just before addition)
Edit 1 —
O ———
Delete of cne address data OFF | [CURSGR! (Set to address data 1o be deleted) — [ERASE|
S o
, 'CURSCR’ (Set to address data at head of block to be
Delete of one block {Note 5) OFF e
deleted) — {EOB. — |ERASE
| EOB. — [ERASE]
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System _
Operation Eait No Mode Func Procedure
Lock | guntch ton

TAPE
= Address search ES# Address data to be searched — |{CURSOR
©
§ Designated part program OFF PROG| [0]— program number to be searched —
% | Clear EDIT
e All part programs on tape OFF [0] — —9999 — [ERASE
Notes

1 Stonng of a part program having a program number different from 4
program number Q on tape 15 performed by the same operation as

for ‘tape without program number 0O

2 Wrthin the limit of 32 characters, additton of multiple address

data and the change to one address data are permitted

3 Setting 15 punched out at the same time

4 9 DATA INPUT/OUTPUT INTERFACE

The mput/output of the following NC information
may be performed by connecting the external
equipment having the designated input/output

interface to the NC

4 9 1 TYPES OF INTERFACES AND FUNCTIONS

if the tape contains setting information, it is also stored and
matched at the same time

5 When the cursor to the address data in the middle of a block and

cursor position 15 deleted

EOB and ERASE keys are depressed, the data following the

& When data has been stored from a parameter tape, turn the
power on and off

{1
(2)

(3)

Part program

Tool offsets, tool coordinate data, and tcol
wear amount

Setting data and parameters

No

2

Name of Interface

FACIT 4070 interface

Current loop
(20 mA) interface

RS 232 C interface

Type of Interface

Parallel voltage interface

Senal current interface

Sernial voltage interface

input #6020
/

Data Transfer Rate 70 charfs Parameter setting output #6028
Coupling Connector (Note 1) MR-20 MR DB-255
Max Cable Length 5m 50m 15m

Subject External Equipment

FACIT 4070 or equivalent

equipment with I/F

ASR-33 or equipment with
current loop (20 mA) VF

RS 232 C or equipment
with I/F

(1

Above NC information 1s output to external

equipment (chiefly for tape punch out)

(1)

Above NC information 1s stored into NC
memory or matched

(2} Above NC information 1s output to
Function
external equipment {punch out)
{3} Automabic run in TAPE mode {(in place
of reader)
Note  This is the format of the connector on the NC side

For mating connector, use following

MR-20F DB-

25P
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4 981

TYPES OF INTERFACES AND FUNCTIONS {Cont d)

RS 232 C INTERFACE
—— (DB 259)

——— | FACIT4070 !NTERFACE
2 CURAENT LOOP (20mA}

INTERFACE (MR 20 MA)

Fig 4 51 Data Input/Output Interface

492
USED

SETTING INPUT/QUTPUT INTERFAGE TO BE

To use data inputfoutput interface, 1t 1s necessary
to set 1ts type as follows

(1) Setting of data input interface
IDVCE1 IDVCEO Data Input Interface
(#6003, D1} | (£6003, DO to be Used
0 0 PTR mterface {Note 2)
0 1 RS 232 C imterface
1 0 RS 422 interface
PTR interface 1s dedicated to the tape read-
er unit (option} For details, refer to
51 2 Tape Reader Umit
{2) Setting of data output interface

ODVED1 ODVCEO Name of Interface
(#6003, D5) | (#6003, D4}
0 o} FACIT 4070
0 1 Current loop interface
RS 232 C interface
1 0 RS 422 interface
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4 9 3 BAUD RATE OF SERIAL INTERFACES AND
SETTING

To use the serial interface {current loop,
RS232C), 1t 1s necessary to set the baud rate,
stop bit length, and control code transmission
designation to the parameter.

(1)

Current loop and R5232C 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 wput | #6026 D3| #6026 D2 | #6026 D1 | #6026 DO
For cutput | #6028 D3 | #6028 D2 | #6028 D1 | #6028 DO
50 o Q 0 0
100 0 o 0 1
110 Q o 1 0
T 150 0 o 1 1
;g 200 0 1 0 o]
ig 300 0 1 0 1
3 600 o 1 1 0
@
1200 ] 1 1 1
2400 1 0 0 0
4800 1 0 0 1
9600 1 0 1 0
b Setting of stop bit length
For input #6026 Dg = 2 stop bits

For output. #6028 D4 = 0 1 stop bt

Setting of cotrol code transmission

designation

For imnput #6026 Dg =1 Control code 1s
not transmitted

For output #6028 D5 =0 Control code 1s

transmitted.



4 9 4 CONNECTING SPECIFICATIONS OF CABLE

CONNECTORS Table 4 2

Interface Connectin
The connecting specifications of the cable con- NC (MR-20F) Cable (DB-25P) 9
nectors for each data mput/output interface are PN Connections Pin
as shown 1n Tables 4.2 to 4.6. These Symbol | Signal Name| | No Symbol
specifications are simply for reference in this PUNGH
publication because they depend on the external PR READY 1 12 PR

equipment to be connected. Refer to the instruc-

tion manual of the external equipment. L TAPELOW | 2 O_O 21 L

ERR1 ERROR 3 20 ERR1
4 9 5 OPERATION WITH DATA INPUT/OUTPUT
INTERFACE USED NotUsed | 4

FACIT/ASR

Storing of data from the memory to the punch out +6V | Auto- 5 24 f6V
memory matching of the data, and TAPE mode selection
automatic run are performed in the same opera-
tions regardless of the type of the data input/ Not Used 6
output interface used For details, refer to the
assoclated paragraphs as follows Not Used 7

{1) Storing data into memory ov GROUND 8

4 4 LOADING PART PROGRAMS AND NC ov lerouwo | o (D)) || s
DATA INTO MEMORY
(2) Matching with memory ov jarounD |10 |()—)|2s| ov
4 5 TAPE VERIFYING PUNCH
CHY  bamat H <:)“""_(:) T cH
(3) Punch out from memory
chz | PUNCH 12 (:)444(:) 2| cH2
4 7 PART PROGRAM AND NC DATA OUT- DATA 2
PUT OPERATION PUNCH
cHa | D 3| ()| 8| cna
4) TAPE mode automat 0
(4) mode automatic run cHa gx;c;r s O il cha
Each TAPE mode automatic run operation
described 1n this publication PUNCH
P CH5 | pame 15 (:}_—{:D 5/ CHS
PUNCH
cHe oS 6| (O—| 6| che
PUNCH
GH7 | Dtz 71 (O—{)| 7| en7
PUNCH
CH8 | patas 18 (:>___(:> B CHs
cio |reepnop| 19 | (O—( )| o cne
PUNCH
P wstruc- |20 [ (O— )| 11| 1
TION
I—Note

Nole  The pin numbers at the time the external equipment 1s
FACIT 4070 and its mating connector 15 DB-25P
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4 9 5 OPERATION WITH DATA INPUT/QUTPUT
INTERFACE USED (Cont'd)

Table 4 3 Table 4 5
NC {MR-20P) External NG (DB-25P) External
Equipment Equipment
o Connections P — . Connectons 5 -
Symbol | Signal Name |\ No Symbol Symbol | Signal Name N': NI; Symbol
— 1
Not Used Sending
— 4
an Receiving 3 Q__/\_O RD
tgy | FACIT/ASR s data
Auto-selection Reqguest
TTy2 | Cure 8 O—O " | senang ) Q' O RS
loop (—) :
Capabte _O
CS 5 Ccs
Current ( ) of sending
T loop (+) 7 O
Not used 8 DR
ov GROUND 8 ot O
Signal ( )
- 92 SG grounding ! _O SG
Not Used { 8
— 20 Not used ——O iﬂs&'o
|
Note 2%
Nate Number of connector and pin 15 different with external
equipment Note When the external equipment does not control the CS
{Capable of Sending) signat given from NG short-circuit pins
Table 4 4 RS and CS on both ends of the cable
NC {DB-25P) External
Equipment
- Connections -
1 !
Symbol | Signal Name No No Symbol
sD Sending 2 sD
data
ap | Sending 3 O_/\_O RO
data
Receiving
RS data 4 O_\ O RS
Capable of \
c3 sending 5 O_\ @ S
Notvsed | 6 \ - DR
Signal ( ) ﬁ
SG grounding 7 O 5G
— 8 LO 10 BUSY
L ER (OR 10
Not used Q ALARM)
- 25
Note When the external equipment does net control the CcS

{Capabie of Sendinglsignal given from NC, short cizcuit pins
RS and CS on both ends of the cable
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Table 4 6

NC (DB-37 P) Eiﬁg'ggln
Pin Connections P
Symbol | Signal Name No No Symbol
SHIELD | Shield 1 OT
Not used 2 ‘ -
Not used 3
Sending
sD dota 4| O—~O sD
Not used 5 X
Receiving _J \___
I s | OO RO
Request
RS sending 7 Q—\ [‘O RS
Not used 8 E X
Capable of O_J L_O
cs sending 9 o cs
Notused | 10
Not used 1" P
ER NCready | 12 | ( -+ () ER
/0 device Q_j\__o
DR ready 13 DR
14
Not used {
18
Signal ( ) ( )
S6 grounding 19 L
Not used 20
Not used 21
. Sending .
SD data 22 O_‘W r_o 5o
Not used 23 O , X
. Receiving O_J \_O .
RD data 24 T RD
N Request .
RS sending 2 O_W [—O RS
Not used 26 X
A Capable of OJ \ O .
cs sending 27 cs
Not used 28
Not used 29
“ER NG ready | 30 O—-\/—O “ER
. 17O device /\_O .
DR ready 31 & DR
Not used 32
37
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5. TAPE READER COMPARTMENT

5.1 TAPE READER
51 1 SYSTEM NO AND TAPE FEED SWITCHES

These switches provided above tape reader are
exposed by opening door for tape reader com-
partment

(1)

(2)

SYSTEM NO switch

This switch has been fixed at "0" for normal
operation and does not need operation Pa-
rameter writing 15 made with the switch set
at "l " For details on 1ts setting, see 4 1.13
SYSTEM NO. and TAPE FEED switches

TAPE FEED switch™

This switch 15 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, flip 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 batl
pushed up

o o
OSYSTEM TAPE
1| PARAMETER
2 FEED
4TEST (0) <©rv
5 F R

° 7 \ 0

/ \

SYSTEM NO SWITCH TAPE FEED SWITCH

Fig 51

51 2 TAPE READER UNIT '

Attached type 1 and 2, free-standing type,
cabinets are provided with a tape reader umt

shown below.

(Some of the cabinets may not be

provided with the tape reader when special
specifications are required.)
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LIGHT SOURCE

@
|~ TAPE BAIL

TAPE BEADING HEAD
AND TAPE FEEDER

@

TAPE BAIL RELEASING MAGNET

amm—m— FRWARD

o000 00000
DOOOORO0CDDOT

F
/_— FEED HOLES

FRONT

w——r QEVERSE

Fig 52

Table 5 1 Specifications of Tape Reader Umt

Read speed &

Speed not changed accord-

har /
rewind speed 200 char /sec g 10 supply freguency
LED-phcto-
Reading system eloctnc

(1

(2)

(3

Light source

LED 1s used for light source It does not
need maintenance operation except for re-
moval of dust

Tape reading head and tape feeding part

Phototransistor 1s imbedded mn the tape read-
ing head and covered with glass Scratch
or dust on the glass causes misreading of
tape reader Make 1t clean periodically

See 8 1 ROUTINE INSPECTION Feed holes
on the tape should be set to the sprocket of
the tape feeder

Tape bail

Push up the tape bail magnet to release
tape bail, mount the tape, and push down
the tape bail slowly The tape reader wull
not operate until the tape bail 1s pushed
down



51 3 TUMBLE BOX

Tumble box 1s provided below the tape reader to
accomodate NC tape. Tumble box capacity 1s
chfferent with type of control cabinet.

See Table below. The NC tape 1s easily taken
out by pulling a braided nylon tape mounted in-
side the box. 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 periodically referring to 8.1
Routine Inspection.

Type of Free- | Attached | Attached | Un-
Cabinet Standing 1 2 bundled
Tape Tumble
1 —_
Box Capacity 40m 40m om

5. 2 TAPE READER UNIT WITH TAPE REEL UNIT'

Attached type or free-standing type cabinet may
be equipped with a tape reel umt (option)
described below.

Reel dia Tape length capacity
, Approx 80 m of NC tape
6 reel | 150mm (thickness 0108 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 n Fig

521

TAPE READING

{FORWARD) REWINDING

ARM REST

TAPE REEL

TENSIGN ARM
Fig 5 4 Tape Reader with Tape Reels

When the tape 1s not 1n use, and when mount-
g and dismounting the tape, be sure to arrest
the tension arms by the tension arm rest While
the tension arms are 1n the arrested positions,
the reel motor 1s 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 horizontal position, and dis-
mount the reel from the spindle

(2) Insert the traihng end of the punched part
program tape into the shit 1in the hub of the
right reel, and wind the tape on the reel

6 TAPE AFEL -]
1] NG TAPE
REEL LOGK PAWL\CII
Serl e
REMavE e [ ] AEEL NOTCH
MOLUINT p—y
e
(a} (b}
Fig 556

(3) Mount a reel with a tape wound on it on the
right reel shaft, align the reel lock slot with
the reel 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 1t through the tape reader
(5) Wwind 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 eliminate 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 lines 1n Fig. 5.4 show the
correctly set tape.

Now, the tape can be moved and wound smoethly
in either directions 1n the automatic operation
mode or by the mampulation of the TAPE FEED
switch

NOTES

1 When dismounting the tape reel, observe the
following two points

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 guide of the tape reading
head beforehand

2  Start operation only after making sure that
the reel lock pawl 1s engaged 1n the lock slot
in the reel
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5 3 PORTABLE TAPE READER UNIT!

When the control 15 equpped with an R$5232C
interface selected from the data I1/0 interface
options, this portable tape reader umt can be
connected to 1t 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 mto the
memory in the NC, and their collation
(EDIT mode)

However, to use the portable tape reader unit,
set Lhe setting data function to RS5232C interface,
by referrng to the following table

Table 6 2
Data nput Interface IDVCE 1 IDVCE 2
to be used (#6003, D1) | (#6003, D 2)
PTP Interface 0 0
= RS232C Interface ¢} 1

Table 5 3 Specifications of Portable
Tape Reader Umt

Read and Rewind

Speed 200 char /sec
Reading system LED
Power supply 100 VAC 50/80 Hz
Power lead Approx 25m

Data I/O interface RS 232 C Interface

Cabie connector for | Approx  3m (DB-25P pro-
data VO interface vided at both ends ) Note

Weight Approx 14kg

Dirmensions Referto Fig 5 6

MNote  Not always provided as an accessory
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(1)

Make the following preparatory work with
portable tape reader.

Unlatch the two draw latches, and pull up
the top lid by the handle until the lock
chcks

The top bd is lecked in the posttion permit-
ting tape reader mampulation See Fig
531

Unwind the power lead from the tape rear,
and plug 1its plug into a 100 VAC commer-
cial power outlet

Connect the portable tape reader to the NC
with the RS232C cable connector dehvered
with the tape reader {or prepared by the
user) When the delivered cable connector
15 used, plug the connector marked with a
"1RO" nameplate to the 1RO connector on
the NC (F1ig 5 3 2)

Fhp the POWER toggle switch on the left
side of the tape reader to ON

The portable tape reader 1s now energized
Make sure that the POWER LED (red} lights



(2)

TAPE FEED SWITCH

TAPE READING HEAD
AND TAPE FEEDER PART

t OCK METAL
FOR REMOVAL

LIGHT
DRAWING SOURGE
—
| ] ] - i/ 7] RS232C DATA
e g YO INTERFACE
(] 5
POWER ON/OFF = =
SWITCH =
\. %
- % =
FPOWER LEAD
H el P! 4
r
DOOR /’[ 3 ] |'
LATCH YASNAC ] TAPE READING
R ! UNIT BUILT IN
g I LI CABINET
£ 1 !
= ] !
£ 1 1
1 |
Lowood i
1 1
1 !
1 1
| !
]
(I J
pu— o s \u—
IROmm 20mm
Fig 5 6 Dimensions of Portable Tape Reader
PORTABLE
NC TAPE READER
NAMEPLATE
11RO |
APPROX 3M
T 1
DB 25P DB 25p
CONNECTOR CONNECTOR

Fig 5 7 Cable Connector for RS 232 C Interface

Now, the portable tape reader 1s ready for
use It 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 1t n the
box and store 1t as follows

Fhip the POWER toggle switch to OFF
Unplug the RS232C cable connector at both

ends, and store it separately 1n a vinyl bag
or the hike

Unplug the power lead from the outlet socket,

and wind the lead on the lead wind fixture.

Holding 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
air 15 free from oil mist and humdity
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5 3 PORTABLE TAPE READER UNIT'(Contd}

(3)

184

The operatlon of the tape reader members
1s as follows

TAPE FEED switch

This is 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 1s kept tilted

Light Source

As the hight source, an LED 1s used It
requires no maintenance except for dally
cleaning

Tape Reading Head and Tape Feeder

In the tape reading head, phototransistors
are built 1n under a glass window Since
dust and scratches on the glass window are
lrtable to cause reading errors, it should be
cleaned periodically, and handled with care
Refer to 8 1 Routine Inspection Schedule
Located 1n the center 1s the tape feed sprock-
et, for engaging the feed holes of the part
program tape

Tape Gude

For feeding a tape through the tape reader,
push up the tape gwde release magnet under
the reading head to raise the tape gude,
pass the tape over the reading head, and
then, push down the tape guide gently
With the tape guide lifted, cycle start in
the TAPE mode cannot be made, and the
TAPE FEED switch 15 ineffective *The
sprocket 1s freed from the feed holes so
that the tape can be pulled freely in both
directions

LIGHT SOURCE

/

@ f f O]
— TAPE BAIL

TAPE REACING HEAD
AND TAPE FEEDER

® ®

TAPE BAIL RLLEASING MAGMET

L= FORWARD

GOQOQQOL000
gOOOOOODO [s]s]

00
00000000000
Q000000 C0000 FEED HOLES
0DOGOOOD BB OOD G000 OO OGO
o 000000000000
i O COO000000000
0000000000000

FRONT ——— REVERSE

Fig 58

5 4 SEPARATE TYPE TAPE READER UNIT

Unbundle type cabinet may be provided with a
separate type tape reader umit as an option.
This separate type as well as the umit described
in para. 5.1.2 permts the following operations,

{1} Automatic operation by part program tapes
(TAPE mode),

{2) Storing of the contents of part program and
NC data tape in the memory in the NC and
their collation (EDIT Mode).

To use the tape reader unit, set the setting
function to PTR INTERFACE, by referring to the
table below,

Table 5 4
Data Input Interface IDVCE 1 IDVCE O
to be used (#6003, DY) | (6003, DO)
PTR Iinterface 0 c
RS 232C Interface 0 1

The PTR interface 1s an exclusive interface for
the tape reader option.

Separate Type Tape Reader Unit



6. MACHINE CONTROL STATION

6.1 SWITCHING UNITS ON THE CONTROL (3) TAPE To automatically control the NC

STATION system with NC tape
Fig. 6.1 shows a typical layout of switching units (4) ithlDArl,;,ie]?teL thedbloilk of {.lat!a ';lhrougiq
on the machine control station. For details, re- ‘: treall ey ct’ixrthand tcon rol the system
fer to the machine tool bulder's manual, automatically wi ¢ data
{(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 To store the part program into mem-
system and consists of 6 positions (JOG, HAN- ory and edit the part program
DLE, TAPE, MDI, MEM, EDT)
CYCLE  FEED
{1) JOG To feed the tool continuously by START HOLE 1APE
manual opearation Feedrate 1s set by R o] MD! HAMDLET
FEEDRATE OVERRIDE switch : STEP
o (K
(2) HANDLE/STEP To feed the tool by opera- EDT J0G
ting the manual pulse generator!? Where RAPID
the control 1s not provided with a manual
pulse generator, the tool 15 fed by step
manually operating the JOG PUSHBUTTON (S)
MANUAL
CYCLE FEED MODE SELECT SNGLE BLOGK  DRY DISPLAY G50 POINT  INTERRUTION
START  HOLD BLOCK SKIP RUN | o RETURN POINT RETURN
MDI_ TAPE @ @MACHINE @
D D OFF  OFF OFF LOCK o OFF
MEM HANDLE/
@ STEPY AUT X AXIS AUTO MODE
FUNCTION MANUAL  EDIT OVERRIDE PROGRAM  MIRROR  HANDLE
EOT J0G LOGK  ABSOLUTE LOCK CA%L RE%RT IMAGEY  OFF SETt
OFF  OFF  OFF OFf oFF OFF
FEEDRATE
HANDLEY OVERRIDE
- ¥ MANUAL RAPID TRAVERSE & JOG FEEDRATE SPINDLE SPCED
HANDLE PULSE MULTIPLY RATE OVERRIDE N QOVERRIDE+
AXISt ¥ 9%

EMERGENCY
STOP

X 10000
X 100 006

X 1000 25]/1\4 100

X100
X X10
@ 0

REFERNCE POINT

f'\ 120
50 Yo

Joa X 7 GUTTING DEPTH
— [+ I+ OVERRIDE FOR
+X 42 C G 71 AND G 72t POSITION
RAPID REFERENCE POINT STOREY

IE’ @ RETURN q:P
O == O
o A S
Fig 61
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6 1 2 CYCLE START PUSHBUTTON AND LAMP

Depress this pushbutton to start the system n
the automatic operation mode (TAPE, MDI and
MEM) The CYCLE START indicating lamp hights
when automatic operation starts Depress it
agaln 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 1s depress-
ed during feed operation, the feedrate 15 de-
creased 1mmediately and the motion 15 stopped
Feedhold 1s not active during threadcutting by
G32, G92, or G76 or dwell by G04 Rapid thread
puli-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 15 depressed while M-, 5-, or T-func-
tion without move command is being executed,
the FEED HOLD lamp w:ll light, but these func-
tions will be executed continuously On comple-
tion of the function, the lamp goes off and ma-
chine operation 15 stopped

Depress the CYCLE START pushbutton to
restart the operation after temporary stop by
operating FEED HOLD pushbutton

6 1 4 EMERGENCY STOP PUSHBUTTON

Depress this pushbutton to emergency-stop the
machine The servo power 1s turned off and
the machine 1s stopped immediatly by dynamic
brake The RDY indication will disappear NC
ALARM lamp lLights and alarm code "330" 1s
displayed

To restart the system after emergency stop,
take the following procedure

(1) Turn 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 again by depress-
ing POWER ON pushbutton NC ALARM
LAMP 1s extinguished and READY lamp
lights up
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The operation 1s effective 1n the reverse order
of steps (2) and (3) Use this switch also for
turning off thc system

EMERGENLY
>TOP

6 1 5 HANDLE DIAL' (MANUAL PULSE GENERATOR)

The dial used as a manual pulse generator to
feed the tool manually with the MODE SELECT
switch set to the HANDLE HANDLE operation
15 effective for an axis Procedure of HANDLE
operation 1s 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.}

(4) Rotate the dial to move the selected axis

Turning 1t clockwise causes the axis to move
in the plus drrection The axis moves in the
minus direction by turning it counterclock-

wlse
HANDLEYT
- g RMANUAL
P TIPLY

HANDLE u SE\TS'JJL L

AXISY N N L
AN
@ A ARl
7 N 1M tH

6 1 6 HANDLE AXIS SELECT SWITCH '

This switch 1s used to select an axis to be oper-
ated For operation of the switch, see 6} 5
Handle Dialt

6 1 7 MANUAL PULSE MULTIPLY SELECT SWITCH '
This switch 15 used to

(1) Select the value from Table 6 1 7 1 corre-
sponding to a sigle graduation of the
HANDLE dial in the HANDLE moede

(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 Mode'

Metric Inch
X1 000t mm/graduation | © 00011n /graduation
x10 0 1 mm/graduation 0 001 1in /graduaton
X 100
X 1000 / /
X 10000 01 mm/graduation 001 in/graduation
X 100000

Table 6 2 Selection of Move Amount
in the STEP Mode

Metric Inch
x1 0 001 mm/step 00001 1n /step
X 10 0 1 mm/step 0001 1n /step
X 100 0 1 mmvstep 001 1n/step
X 1000 1O mm/step 01in/step
X 10000 10 0 mm/step 100 /step
X 100000 | 100 0 mm/step 100 m /step

6 1 8 HANDLE DIALS FOR SIMULTANEOUS CONTROL
OF UP TO TWO AXES '

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 15 determined by the MANUAL PULSE
MULTIPLY switch (Table 6 1 7 1} Tlus
switch 1s 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

Z HANDLE? X HANDLEt

- -

For Z aws

For X aws
MANUAL
PULSE MULTIPLY
X 100

10 X 100
\u@xm 000
100 000
Parameter #6009 D4 can permit setting any
multiplication factor when MANUAL PULSE

MULTIPLY switch 15 set at X100. Multipli-
cation factor 15 set by parameter #6223,

Example When 50 1s set for #6223, X1, X10,
X50, can be set.

6 1 9 JOG PUSHBUTTONS AND RAPID PUSHBUTTON
This pushbutton 1s used to feed the tocl manually

(1) Wwith any of pushbuttons +X, -X, +Z, or -Z
with RAPID button depressed, the axis can
be moved rapidly until the button 1s released

{2) These pushbuttons move the tool at the
speed set by JOG FEEQRATE switch in the
JOG mode

(3} Each time the pushbutton 1s depressed 1n
the STEP mode, the tool 1s moved by the
value per step set by MANUAL PULSE MUL-
TIPLY select switch Maximum feedrate per
step 18 determined by parameter # "6222 "

NOTE
1 JOG pushbuttons work on two axes simultane-
ously.
JOG
LA
+X +7

9 2L

L &

2. Parameter #6009 D3 can provide JOG command
istead of RAPID command until reference
point return for each axis 1s completed after
the power 1s turned on. In the reference
point return mode, usual RAPID operation 1s
executed in both negative and positive direc-
tions.

6 1 10 JOG FEEDRATE SWITCH AND FEEDRATE OVER-
RIDE SWITCH

In the automatic operation mode (TAPE, MEM,
MDI), this switch 15 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 1s set on, the tool will
be moved at the programmed feedrate by F code
regardless of switch setting

The JOG FEEDRATE switch 15 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

& JOG FEEDRATE
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6 1 10 JOG FEEDRATE SWITCH AND FEEDRATE OVER-
RIDE SWITCH (Cont'd)

Table 8 3 Jog Speed and Feedrate Overrde

Step gi ‘:;‘f:f;‘s Jog Feedrate
Parameter No mm/min

0 0% #6233 0

1 10% #6234 1

2 20% #6235 2

3 30% #6236 4

4 40% 56237 6

5 50% #6238 8

N 64“ - 60% 46239 10
7 T0% #6240 12
—“WB __80% #6241 15
9 T 90% #6242 20

10- a 100% #6243 25

1 110% #6244 30

) 71727 e 120% #6245 - 40
-—_ﬂ; B 130% #6246 50
14 ] 140% #6247 60

15 150% #6248 80

16 160% #6249 100
771'}77 170% #6250 120
4:8 180% #6251 150
19 190% #6252 200

20 200% #6253 250

2% #6254 300

22 #6255 400

33 #6256 500

24 #6257 600

25 . #5258 800

26 0% #6259 1000

27 #6260 1200

28 #6261 1500

29 #6262 2000

30 #6263 2500

31 #6264 3000

Note Jog feedrate depends on the machine tool
For defimite values, refer to the machine toot
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 FO, 25, 50 and 100% 100% Rate 15 the rapid
traverse rate set by parameter #6280 and #6281
The switch 1s effective both 1n automatic opera-
tion mecluding GO0 command and 1n manual opera-
tion (RAPID mode) FO 1s set by parameter

#6231

RAPIO TRAVERSE
RATE QOVERRIDE

50
z 100

%
o |!)

Parameter #6018 D2 can provide six steps of trav-
erse rates of "100%, 50%, 25%, 10%, 5%, and Fp."

6 1 12 FEEDRATE OVERRIDE CANCEL SWITCH

Turning on the FEEDRATE OVERRIDE CANCEL
switch prevents the function of FEEDRATE OVER-
RIDE switch

Feedrate 1s fixed at 100%

OVERRIDE
CANCEL

6 1 13 SPINDLE SPEED OVERRIDE SWITCH !

with this switch, the current spindle speed can

be changed to an override speed which 15 set at
10% intervals between 50 and 120% of the current
spindle speed

SPINDLE SPEED
OVERRIDET
20

¥ 120

Parameter #6018 D} can provide override function
n mcrements of 10% between 10% and 200%.

6 1 14 MANUAL REFERENGE POINT RETURN SWITCH !
This switch 1s 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 1s positioned
on the reference point They light when the tool
15 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

REFERENCE POINT
X 2
o o

(N
REFERENCE POINT
RETURN

@

OFF

6 1 16 SINGLE BLOCK SWITCH

With this switch turned on, individual block-by-
block operation 1s obtained. A block of data is
executed each time the CYCLE START pushbut-
ton 1s activated In the automatic operation
mode, the machine stops by turning on this
switch after finishing the current block

SINGLE
BLOCK

@

OFF

6 t 17 OPTIONAL BLOCK SKIP SWITCH

This switch selects whether the data 1n blocks
including a "/" 15 disregarded or not.

{1} While the switch 15 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 1s off, blocks including a
"{" are executed along with other blocks,

This switch 15 mneffective on the block under

execution and blocks stored 1n the advance-
reading buffer. When this switch 1s turned
on during an automatic operation cycle, 1t
works on the block read after the switching
on has occured

OPTIONAL
BLOCK
SKiP

@

OFF
NOTES

1 The two commands "/" and "f1" are equiva~-
lent

2. With the control provided with the optional
block skip B functiont, 8 mdependent 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 1n the TAPE,
MDI1 or MEM mode causes the tool to move at the
speed selected by the JOG FEEDRATE switch,
1ignoring 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 # "6006D ."

Parameter Rapid Traverse at

#6006 Dy Dry Run Operation
o Rapid traverse rate
1" Jog feedrate

NOTES

1  Switchang 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 1s kept effec-
tive during dry run operation

DRY
RUN

@

QFF

6 1 19 DISPLAY LOCK/MACHINE LOCK SWITCH

Thts switch functions to stop updating the uni-
versal display, or to stop move command pulses
to the servos. Stop the machine to operate the
switch.

"OFF"

Usual operation 1s 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 1s used to exclude the tool move-
ment value from the display Umniversal display
15 not updated, though the machine moves

189



6 119 DISPLAY LOCK/MACHINE LOCK SWITCH (Cont d)

"MACHINE LOCK"

With the switch at MACHINE LOCK, axis move-
ment 1including Zero Return is inhibited The
position display 1s updated M-, 5-, and T-
functions are executed This position 15 select-
ed 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 15 on,
1t 1gnores the M, S, and T commands To
check the tape data, the operation by the
switch 1s used in combination with MACHINE
LOCK function

M FUNCTION
LOCHK

OFF

(2) The following M codes are executed even 1if
the switch 15 set on

a MO00, MO1, M0Z2, M30
Both 1ts decoded signals and its BCD codes
are sent out to the machine
b  M90 to M109 (Internal processing M code)
BCD code 1s not sent out
{3) Turmng on the M-FUNCTION LOCK switch
during automatic operation becomes effec—

tive on the block after the next block of
the current block

{4) This switch does not affect S 4-digit pro-
gramming {option)

6 1 21 MANUAL ABSOLUTE SWITCH
{1) When MANUAL ABSOLUTE switch 1s on.

When automatic operation 1s restarted after
interrupted by manual operation, the tool
performs the rest of the command 1n the
mterrupted block from the end point of
manual operation The toecl moves in paral-
lel with the path specified by the program
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When the command of the next block 1s GO0
or G01, the tool moves automatically to the
coordinate specified by the program

Then the operation 1s performed according
to block of data

When the command of the next block 15 G2
or GO03 {circular interpolation}, the inter-

polation s performed in paralle]l with pro-

gram command The tool automatically re-

turns to the target coordinate when G00 or
G01 1s commanded after the interpolation

REST OF
IRAVEL COMMAND

ACTUAL MOVEMENT
TAPE COMMAND

TRAVEL 7O TARGET

MANUAL COORDINATE SPECIFIFD
GPERATION BY PROGRAM COMMAND
ol ~. \— GOD OR G0 COMMAND
CIRCULAR ™\
(emporapy  NTERPOLATION
sToP
{FEED HGLD)

Fig 6 2 Tool Movement with MANUAL
ABSOLUTE Switch On

(2) When MANUAL ABSOLUTE switch is off

After the automatic operation is interrupted
by manual operation, the coordinate system
15 shifted Therefore the tool performs the
reset of the travel command and continues

operation in parallel with program command

ACTUAL MOVEMENT
TAPE COMMAND

REST OF
TRAVEL COMMAND

MebUAL
OP[RATIO:I GO0 CR GO COMMAND
Y
CIRCULAR *~
TEMPORARY STOP  INTERPOLATION ~~~~
(FEFD HOLD)
MANUAL
ABSOLUTE
OFF

Fig 6 3 Tool Movement with MANUAL
ABSOLUTE Switch Off

6 1 22 EDIT LOCK SWITCH

This switch 1s for effective cutting depth over-
ride on the specified depth of cut command D 1n
outside rough turning cycle (G71) and face
rough turming cycle (G72) between 10 and 200%
at 10% increments However, to make this switch
effective, Parameter #6023D2 should be set to 1
in advance



6 1 23 INTERLOCK INPUT (INTERLOCK)

INTERLOCK INPUT 1s 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) hght-
mg. Turnmng off the interlock resumes the axis
motion The interlock input does not affect the
movement by manual operation

YASNAC

AXIS D 1TX

INTER AXIS

LOCK 112 INTERLOCK
}——— z

6 1 24 G50 POINT RETURN SWITCH '

This switch 1s for returning the tool to the coor-
dinate system setup point {where G50 has been
programmed) manually For 1ts usage, refer to
6 2 b Setup Point Return

G50
RETURN

@

OFF

6 1 26 MANUAL INTERRUPTION POINT RETURN SWITCH

This switch 1s for manually returning the tool to
where the NC was switched over from the AUTO
mode to the MANUAL mode 1n order to make inter-
vention with manual contrel For the usage, refer
to 2 2 6 Manual Interruption Point Return.

CPRN

@

OFF

6 1 26 PROGRAM RESTART SWITCH '

This switch 1s 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-AXIS MIRROR IMAGE SWITCH '

This switch 1s for turming on the MIRROR IMAGE
function with respect to the Z axis When this
switch 1s turned on, the sign of all the X-coor-
dinate command values 1s reversed The mirror
mmage function 1s effective on all the X-coordinate
values including those by G50 This switch 1s
effective only while the offset function 1s can-
celled on X-coordinate values

X

B (ORIGINAL FROGRAMMED POINT)

A
N “‘--..___.__
5 ™SO0 B (WHEN B IS IN INCREMENTAL VALUL)
by
\\ 7
N\ MOVEMENT AFTFH SWITGHING

\ ON AT A
N MIX

A

“ @
B (WHEN B 'S IN OFF
ABSOLUTE VALUE)

Fig 6 4 Motion with the Switch
Turned on at Point A

6 1 28 AUTO MODE HANDLE OFFSET SWITCH '

This 15 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

AUTO MODE
HANDLE
OfF SETt

@

OFF

6 1 29 CUTTING DEPTH OVERRIDE SWITGH'
FOR G71 AND G72

This switch 15 for effective cutting depth over-
ride on the specified depth of cut command D 1n
ocutside 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
1t advance.
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6 1 30 POSITION STORE PUSHBUTTON '

This button switch 1s for directly inputting mea-
sured workplece values

When this button 1s pushed, the current tool
values {position or external display values) are
stored temporarily in the register,the MEASURED
WORKPIECE VALUE DIRECT INPUT mode 1s turn-
ed on, and the LED of the OFS function key
flickers At the same time, the CRT displays
the tool offset value diagram

For detailed procedure, refer to 6 2 3 Mea-
sured Workpiece Value Direct Input

6 2 OPERATION PROCEDURE
6 2 1 MANUAL RETURN TO REFERENCE POINT

With this function, the tool is returned to the
reference point manually The procedure i1s 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 1s within the range A shown
below, 1t can be broughtback to the refer-
ence point 1in 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
1s decelerated at the deceleration point, and
the motion stops automatically at the refer-
ence point

(4) Then, the REFERENCE POINT lamp for the
relevant axis hghts.

DECELERATION POINT

RATIO TRAVERSE RATE
A (46280 #6281) APPROACH SPEED 1

(#6310 % 631)
APPROACH SPEED 2

(#6316 #6317)
TRAVERSE DISTANCE
(£ 6304 #6305)

SPEED SEQUENCE
DECEL LS SIGN

BT
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NOTES

1

As long as the power supply s turned on,
erther the manual or the autematic return to
reference pownt can be initiated, regardless
of the tool position, but the tool will not re-
turn to the reference point accurately if the
tool 1s started from a point in the area B

Be sure to bring the tool into the area A be-
fore imitiating a manual or automatic return
motion

Once the tool 1s returned to the reference
point, the point C 1s stored, and if the refer-
ence return motion 1s mitiated from a point n
the area B, this 1s regarded as an error

Start the reference return motion from a posi-
tion in the area A

Once the tool 1s returned to the reference
point, 1t can not be further moved 1n the
same direction unless the REFERENCE POINT
RETURN switch 15 turned off

While the MACHINE LOCK switch 1s on, the
reference point return function 1s meffective

Do not return the tool to the reference point
by the manual reference point return func-
tion, whale the buffer is loaded with blocks
read 1in advance of execution, because the
stored motion data will be erased by the
reference point return motion

AAPID TRAVERSE

PEED

POSITIONING

SPE
L% ED SEQUENCE

REFEREMNCE POINT
JOG kY Vs
O o
+Z —

+ ¥
REFERENCE POIMT
RETURN

-X

~z @
D OFF




6 2 2 AUTOMATIC COORDINATE SYSTEM SETTING '

With this function, a new coordinate system 1s
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 1s equivalent to the ones set up by G50

(1} Parameters for metric system

Parameter Meaning
#6636 X-axis coordinate
#6637 Z-axis coorcdinate

(2) Parameters for inch system

Parameter Meamng
KE630 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 WORKPIECE VALUE DIRECT INPUT '
{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 Bring the tool shde 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 data are being displayed on the
CRT With this keying, the coordinate
values become (0, 0)

C

Push the OFS function key

i

!
o0l NBeB3

POSITIONLEXTERMNALD
% B %]

Fig 65

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

Select the HANDLE/STEP JOG mode.

Select a tool for which tool coordinate data
are to be written mn

Start the spindle, and test-turn the work-
plece circumference (surface A) with that
tocl 1in the MANUAL mode

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 1s pushed, the displayed POSITION
EXTERNAL values are temporanly stored
1n the register, and at the same time, the
LED for the OFS function key starts to
flicker, and the DIRECT INPUT mode 1s

turned on

TOOL POSITION
WHEN CURRENT

POSITION
X DISPLAY
INDICATES (0 0} -
RETRACTION
1 { D
SURFACE A

TEST CUTTING

B B N DA,
|

WORKPIECE

Fig 66
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Measure the distance "Zm" between the
desired work coordinate origin to the test

6 ? 3 MEASURED WORKPIECE VALUE DIRECT INPUT ! m
{Cont'd}

In ithe example shown above, the -x value
1s temporarily stored 1n the register

Measure the outer diamter of the turned
workpilece and read the value "xm "

Select the desired tool coordinate memory
No ({one among offset Nos 51 through 80)
For example, 1if the tool coordinate memory

cut surface (suriace B)

Key in Z , measured value (Zm) , and
WR 1n this sequence

-—— The NC performs the same calculation
as before with respect to Z-aws, and stores
the results 1in the Z-axis of the tool coordi-
nate memory

No 51 1is desired, keyin 5 , 1 and +X
depress, the CURSOR key
z
= T00L SLIOE
Then, proceed to key in  x measured value OCCURED AT
{xm) and WR —x/2 POSITION (@ O
DISPLAYED BY
——~ The NC make the calculation to obtain CLJR;ENT POSITION
the tool coordinate data expressed by the - -7 |Xw/2 pispLay
following equation, and stores them into the 7m
specified tool coordinate memory X-axis S
The writing of the required X-axis data has w 7
been completed WORK
COORDINATE
FERO POINT
Tool coordmate] - [ Keyed 1n ]
data measured value Fig 6 8

. [Current values temporarily
stored 1n register

with the above processes, all the data for
one tool has been written tnto the tool co-

--- Equation A ordinate memory
Repeat the same processes on the Z axis, o Repeat the processes e through o for all
by test turning the end face (surface B) of the tools to write their data into the tool
the workplece with the tool coordinate memory
p After writing all the tool data, push the
SURFACE B RESET key to cancel the DIRECT INPUT
-Z mode
L
(¢ 0 With the above processes, Xtn and Ztn values
for all the tools as shown below are stored
- 1in the tool coordinate memory
The reason for this 1s that the following
calculations have been performed
— RETRACTION
N lf/JJDZ Xtn = Xm - (-x) =Xm + x
é . +
Zm Ztn = Zm - (-2) - Zm + 2
NOTES
\ 1 The above example 1s based on test cutting.
WORKPIECE The method using a gauge or a workptece of
known dimensions 1s also convenlent
Fig 67
2  When tool positions for test cuthing or contact

Push the CURRENT VALUE STORE button
again, and then, retract the tool and stop
the spindle

——- The current values at the time of the
button pushing are stored again in the
register temporarily
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are on the minus coordinate area, key 1n the
measured values in negative



(2)

When Parameter #6020Dz1s "0," tool offset
memory (offset Nos 01 through 50} can he
written in the same way as above When
parameter #6020Dz 15 "1," the following calcu-
lation equation 15 used only for tool offset
memory (offset Nos through 50)

Stored] - [Current value temporarily
data stored in the register
_ (Keyed 1n
value
--- Equation B

As can be seen, 1n Equation B, sign 1s re-
versed from that in Equation A given before.

When parameters are not used, and the CUR-
RENT VALUE STORE button 15 pushed, the
data are always calculated by Eguation A for
writing mnto the TOOL COORDINATE MEMORY
(51 - 81) and the WORK COORDINATE S5YS-
TEM SHIFT MEMORY (00).

When the CURRENT VALUE STORE button 1s
pushed, the OFS function 1s automatically
turned on, 1ts LED flickers, and the tool
offset value 1s displayed

Automatic writing into tool offset memory

When Parameter #6020D72 1s set to "1," tool
offset values are automatically written into
the tool offset memory by the following pro-
cesses The tool offset values written 1n
this case are distance between the position
of the reference tool and the tool under
consideration

Bring the reference tool to any desired
reference point by manual control

+X
REFERENCE
TCGOL
REFERENCE

POINT

& »
|

Fig 6 9

Reset the current coordinate values (the
displayed POSITION EXTERNAL values)
to (0, 0)

NOTES
are different from that of the reference tocl, pre-
pare a 2nd reference point as shown below, and
bring the tool to that point manually

Push the OFS function key

--- The displayed POSITION EXTERNAL
values 1n the lower area of the CRT have
been changed to (0, 0)

Retract the reference tool, and bring the
tool by manual control to where 1t can be
replaced conveniently

Select a tool with which offset value should
be written 1n

Bring the selected tool manually to the ref-
erence point, push the CURRENT VALUE
STORE button, and retract the tool

-=- The current values at the time of button
pushing are temporarily stored in the reg-
ister

Select a "tool offset No " for writing (one
among 01 through 50)

For example, to write into tool offset No.
"02," key m 0, 2, and CURSOR

Then, go on keying as follows

X, 0, and WR (for X axis calcula-
tion and storing)
{for Z axis calcula-

tion and storing)

Z, 0,and WR

--- Now, the control performs the following
calculation separately for X and Z axes, and
stores the results to the specified tool off-
set memory

[’Stored] _ [Current values temporarily
| data stored 1n register

_ [Keyed 1n
value

However, since no value 1s keyed 1n the
above process,the "current values tempo-
rarily stored in register" only are stored
as tool offset values

By repeating the processes 1 through g.
with all the tools, their tool offset values
can be automatically written After com-
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

For tools with which tool nose directions
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6 2 3 MEASURED WORKPIECE VALUE DIRECT INF’UTT
(Cont d)
X

REFERENCE
TOOL

-]

18T REFERENCE
[~— POSITION
& .
Xm
L1 2ND REFERENCE
L | —— 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

[X], [ measured value (Xm')} |, | WR |
, | measured value (Zm)—] , WR

where Xm' and Zm' are distances with signs from

the 1lst reference point to the Znd reference
pont. 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
1in the specified tool offset memory

6 2 4 G50 POINT RETURN '

With this function, the tcol 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
1s convenient when an automatic machinming cycle
1s mnterrupted 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 TC

G50 POINT ——— g (5
MANUAL TOOL G50 POINT
RETRACTICN

\\.
b_“? —\L
Fig 6 1

OGCURANCE
OF FAULT
[EMERGENCY STOP)
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The operation procedure for this return 1s 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 motion
control

(4) Elmnate the cause of the machining pro-
cess mterruption, 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 1s effective only towards the G50
point

2 When the tool 15 at the G50 point, JOG motion
control 1s not effective unless the G50 POINT
RETURN switch 1s turned off

3 The pomnt where a coordinate system setup
process has been executed latest 1s regarded
as the G50 point Therefore, 1n 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 1s 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

MANLUIAL
~N RETRACTION

AUTC MANUAL
SWITCH POINT

The procedure for this function 1s as follows

(1) Interrupt the automatic machinming cycle by
any of the following methods

(1) Turning on the SINGLE BLOCK switch
(1) 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 required operations

Note When the mode 15 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, +Z, -Z). The tool moves
towards the mterruption 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-
g cycle

NOTES

1 while the MANUAL INTERRUPTION POINT
RETURN switch 1s on, JOG motion 1s effec-
tive only towards the interruption point

2 When the tool 15 at the interruption point,
the JOG keys are ineffective, unless the
MANUAL INTERRUPTION POINT RETURN
switch 1s turned off

3 When the RESET key on the MDI & CRT panel
15 pushed or an external reset input is re-
ceived after the switching from the AUTO
to MANUAL mede, the MANUAL INTERRUP-
TION PCINT 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 1s 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 15 regarded as the
INTERRUPTION poimnt

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 machiming cycles can be
restarted, not from the beginning of the program,
but from the beginning of the interrupted block

(1) OPERATION PROCEDURE

a Interrupt the automatic machining cycle by
one of the following two functions

(1) Emergency stop
{(n) 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 mode and retract the
tool

¢ Replace the broken tool, remove chips, etc
to prepare the machine for further operation

When the tool 1s replaced, the offset values
may have to be corrected.

d Move the tool by manual control to return 1t
to the start point of the part program
However, with a program in which G50T

OO0 i1s used, the tool need not be re-
turned to the start point, and may be left
at the position where chip removal, etc
has been made
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6 2 6 PROGRAM RESTART ' (Cont d)

e

f

Turn on the AUTOMATIC mode
Turn on the PROGRAM RESTART switch

Push the PROG function key on the CRT &
MDI panel

Where the automatic operation 15 under the
control of a tape, set the leading end of
the tape to the tape reader

Make the following keying on the CRT & MDI

panel

@] oooo
L.

Seguence No of the block
immediately before the
interrupted block

The NC starts the preparation from 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

03193 Neeas

.- PROGRAM RETURN

CRAFSOLUTEY ™
¥ . 3@e.aos

283 098 211 241
B81 waR Rk RKE

2 35e.ocea

. CENCREMENT) M CDUNT (@Ba53 )
K- 147.652
' e181 T o282

T
) 2. 187.352 0§ 1300

FRN

fig 612

Display of program restart data

{1)

(11)
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{ABSOLUTE) Display of current tool
position
(INCREMENT) Display of the distance

from the current tool position to the end
point of the block speciiied by Q (JOIOD

(111)

(1v}

{v)

Note
programmed sequence

Display of all the M codes and the number
of M code commands programmed between
the leading end of the restart program to
the block specified by QOO0
However, 1f there are more than 28 M
codes, those 28 M codes immediately next
to the block specified by Q DOUOO n
the program are displayed

Display of the last programmed T command
and the one before preceding the block
specified by Q OO0OU

Display of the last programmed 3 command
up to the block specified by Q ooon

M and T commands are displayed in the
Therefore, the last

displayed one 1s the one programmed immediate-
iy before the block specified by Q OO0

j  Turn off the PROGRAM RESTART switch

k Command required M, S, and T obtained
them from the displayed program restart
data as follows

(1)
{n)

(1)

(1v)

Turn on the MDI mode

Push the PROG function key on the CRT
& MDI panel, and input the required M,
S and T commands

Push the CYCLE START key, and execute
the M, S and T commands

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.

(2)

Push the CYCLE START key. The tool
moves to the PROGRAM RESTART positian
displayed 1n 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
immediately following the block specified by
Q OoOooa

Supplementary explanation
1f the same sequence No as for the block
to be mput by QJUOD 1s used several

times 1n the program, mnput the command
in the following form

[o]ooooooon | CURSOR |
LSequenceNo

Number of times 11 appears  finatly




NOTES

1

Before letting the tool move to the PROGRAM
RESTART posttion by motion along the X and
Z axes 1n succession, be sure to check the
tool for freedom from interference with the
workpiece.

If there 15 a possibility of a tool inter-
ference with the workpiece, first, move the
tool 1n the MANUAL mode to a position from
where 1t can move without interference, be-
fore bringing the tool to the PROGRAM RE-
START position in the AUTOMATIC MODE

|/ MANUAL MOTI
PROGRAM ON

RESTART ’

POSITION \

————

MACHINING START
POINT

-
N,

TOOL LCCUS NORMALLY
FOLLOWED

T
|
|

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-

quired to avoid tool collision on the workpiece

as described above, the following procedure 9
15 recommended

(1)
(1)

Turn on the SINGLE BLOCK switch

Push the CYCLE START key to move the
tool along the X-axis,

(111)
(1v)

Check the position

Push the CYCLE START key to move the
tool along the Y-axis.

10

(v) Check the tool position for the PROGRAM

RESTART position.

Turn off the SINGLE BLOCK switch, and
push the CYCLE START key to restart
the machining cycle

(v1)

If a reset process 1s executed after the ci-

play of the PROGRAM RESTART data by the 11.
keying of Q, JOI[J , CURSOR the data 1s
cancelled. When this happens, make the
PROGRAM RESTART data display keying

again.

While the NC 1s making the preparation for
PROGRAM RESTART after the keying of

Q, 0JOO , CURSOR, do not push the
FEED HOLD key, turn the MODE switch, or
make other manipulations. If these mam-
pulations are made, make the PROGRAM
RESTART data display keying agamn,

When the tool offset values are changed to
compensate for the new tool, etc., the PRO-
GRAM RESTART position 1s, needless to say,
shifted accordingly.

If the PROGRAM RESTART switch 1s on,
the CYCLE START key 15 meffective.

In principle, do not move the machine with
the MACHINE LOCK switch turned on, before
and after pushing the PROGRAM RESTART
switch.

If the block specified by Q, 1001, CUR-
SOR 18 not found, alarm code "120" 13
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 15 turned off
after interrupting the automatic cyecle, and
1s turned on again before restarting the
automatic cycle. In this case, be sure to
return the tool to the reference point once,
before starting the PROGRAM RESTART
process

In this case, be sure to start the PROGRAM
RESTART process even with those programs
m 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 m

the MDI mode. If the machine 15 returned to
the reference position, alarm code "124" will
be displayed.

Blocks 1in complex canned cycle programs for
finish shapes can not be specified by

Q, oo, CURSOR.
In this case, restart from the block before

making tool radius compensation.
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6 2 7 AUTO MODE HANDLE OFFSET

With this function, the handwheel for the manual
pulse generator can be turned during an auto-
matic operation cycle under the control of a tape,
MDI or memory, to superimpoese certain feed dis-
tances to the programmed feed distances With
this function, workpiece mounting errors, etc
can be compensated

For this function, the required manual oper-
ations are as follows.

{1) Turn on the AUTO MODE HANDLE OFFSET
switch

(2) Select the axis along which motion 1s de-
sired by the HANDLE AXIS SELECT switch
-~ If the control 15 provided with the
SIMULTANEOUS 2 AXES5 CONTROL MANUAL
PULSE GENERATOR, the manual motion can
be made along the two axes simultaneously

(3) Select 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

(4) When the handwheel 1s turned, the tool mo-
tion along the axis selected in process (2}
15 superimposed on the programmed feed
distance

Turning CW
Turning CCW

in plus direction
1n minus direction

HANDLE f
—— MANUAL ¢
HANDLE PULSE MULTIPLY AUTO MOD
ISt %100 HANDLE
X X10 X 1000 OFF SET1
@ %1 q:]) X 10 000 @
z X 106 000 OFF
Fig 613

NOTES

1 During the time the tool 1s moving In rapid
traverse, the AUTO MODE HANDLE OFFSET
motion 1s meffective It 1s eifective only
during interpolation motion

2 In the alarm state, the AUTO MODE HANDLE
OFFSET motion 1s 1ineffective

3  While an interrupt input {STLK) is on, the
AUTO MODE HANDLE OFFSET motion 1s
meffective

4 The move distance by the AUTO MODE
HANDLE OFFSET function 15 supcrimposed on
the display of POSITION EXTERNAL and
POSITION ABSOLUTE
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The AUTO MCDE HANDLE OFFSET motion
along the respective axes can be made 1n-
effective by parameter settings

Parameter
Axis -
No Setting
N #6022 Dy 1 Effective
(HOFSX) 4] Ineffectivc
— 56022 D, 1 Effective
(HOFS2) 0 Ineffective

When parameter #6022D7 (HOFSMV) 1s set to
1, the motion by the AUTO MODE HANDLE
OFFSET function 1s hmited to the interpolation
motion 1n automatic operation or temporary

stop of mterpolation.



7. OPERATION PROCEDURE

7.1 INSPECTION BEFORE TURNING ON POWER

Make sure that the front and rear doors of the
control are firmly closed. The control employs a
totally-enclosed, dustproof enclosure te shut out
surrounding awr. If the door 1s open, lock it by
turning two door locks In addition, inspect the
machine referring to the machine tcol builder's
manual

7 2 TURNING ON POWER

(1) Check to see that the main power 1s supphed
for the control,

(2} Depress the POWER ON pushbutton on the
operator's panel, and the control power 1s
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
contrel

(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
ehminate the cause according to 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 1s set to RAFPID, JOG, STEP

or HANDLE position, the machine can be oper-
ated manually

Operation it RAPID Mode
(1) Set MODE SELECT switch to RAPID.

(2) Select the speed using RAPID TRAVERSE
RATE OVERRIDE switch

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 1s 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 1n 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 -0,01-0.1-10-10 0 -
100 0 mm/step
Inch 0.0001 -0 001 -0.01-0.1-10-

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 n HANDLE Mode T

The control with HANDLE diall 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-

respending to cne scale of HANDLE dial
using MANUAL PULSE MULTIPLY switch,

Metrie © 001 - 0.01 -0 1
(mm per graduation)
Inch 0 0001 - 0.001 - 0.01
{inch per graduation)
NOTE "X1000" or "X10000" 1s regarded as
"X10¢ "

{(4) Rotate HANDLE dial

Turning the dial clockwise
The machine moves 1n the positive direction

Turming the dial counterclockwise
The machine moves 1n the negative direc-
tion
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7 4 PREPATION FOR STORED LEADSCREW
ERROR COMPENSATION AND STORED STROKE
LIMIT?

(1

Return to Reference Point

With an NG equpped with the stored lead-
screw error compensation or the stored
stroke Limit functions, erther of the following
two reference point return motions must be
performed after switching on the power
supply and before starting automatic opera-
tion

Manual return to reference point (See 6 2 1)

Execute G28 U0 WO , 1n the MDI mode

This procedure 1s to teach the reference
point to the contrel, since doing s0O 1S nec-
essary because both leadscrew error com-
pensation and stored stroke check are per-
formed with reference io the reference point

Checking Parameter #6006D71, Do

When the control 1s equipped with leadscrew
error compensation function or the stored
stroke limit function, set this parameter to
"{ " With the parameter #b6006D], Dy set to
"1," a return to the reference point 1s re-
quired before starting cycles, alarm codes
(001 - 002 "reference potnt return ncom-
plete") are displayed, 1f the CYCLE START
key 1s pushed without making a reference
point return immediatly after turning on the
power supply. Be sure to perform the man-
ual operation for return to reference point.

7 5 PREPARATIONS FOR AUTOMATIC
OPERATION

To start tooperatethe machine in the automatic
mode, the machine must be brought to the start
point, after the application 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
tocl builder

(1)
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when G28 (AUTOMATIC REFERENCE POINT
RETURN) 15 used

Where G28 1s 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 point from the traverse speed reducing
point, the NC causes overtravel when the
CYCLE START key 1s pushed

(2)

(3)

EXAMPLE
EOR ,
NOO1 G28 U0 WO ,
NO0OZ GH0 X Z ,

When MANUAL RETURN TO REFERENCE
POINT f[unction 1s used

Where G28 is not programmed, and the coor-
dinate set up point 1s the refcrence 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 ,
NO00l G5H0 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 referente tool and set the test
workpiece

Positon the Z-axis at the workplece face
{reference surface) by manual operation

Reset the current position display of Z-axis
Then Z-axis 15 determined as Z-ax1s coordi-
nate point

Position the X-axis at the outer surface of
the workpiece by manual operation

Then the control executes cutting outer
surface 1f 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 determmned 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

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

Make sure that NC ALARM lamp 1s not illu-
mnated If illuminated, detect and ehminate
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 1n 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 is not required

Depress RESET key on the control 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 1s requared for the ma-
chine during the system operation, depress
FEED HOLD button

1f the unexpected event occursin the system,
immediately depress EMERGENCY STOP
pushbutton

7.7 MANUAL OPERATION INTERRUPTING AUTO-
MATIC OPERATION

{1

(2)

Stop the automatic operation temporarily by
depressing FEED HOLD pushbutton or by
setting SINGLE BLOCK switch to ON posi—
tron

Record the current positions of each axis
on a paper using the current position dis-
play operation

(3)

(4)

(5)

(6)

Set MODE SELECT switch to manual opera-
tion mode (HANDLE, JOG or RAPID), and
the machine can be manually operated

Return the machine manually to the record-
ed positions

Set MODE SELECT switch to the interrupted
automatic-mode (TAPE, MDI or MEM)

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

When the automatic-mode (TAPE, MDI or
MEM) 15 changed to the manual-mode (HAN-
DLE, JOG or RAPID), the machine rapidly
slows down and stops

When the automatic-modes are changed the
machine 15 stopped at the block end

Where the machine 1s restarted by depressing
CYCLE START button, the tool path shifted
due to manual operation will be changed by
ON-OFF operation of MANUAL ABSQLUTE
switch Refer to 6 1 21 MANUAL ABSCOLUTE
SWITCH In manual operation mode, when
the CYCLE START button 1s depressed after
writing F, M, S, 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 i1s used
to add new data to an active buffer How-~
ever, M0O, MO0O1, M02, M30 and M90 to M99
cannot be written

7 8 AUTOMATIC OPERATION IN MDI MODE

(1)
(2)

(3)

Set MODE SELECT switch to MDI operation

Write up to 10 blocks of data by MDI opera-
tien, and execute by pressing CYCLE START
Refer to 4 3 3 1

Depress CYCLE START button, and auto-

matic operation can be executed 1n MD!
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 mterrupting the
operation

(1

(2)

(3}
(4)

(5)

(6)

(7

Turn on SINGLE BLOCK switch, and the

operation 1s interrupted after the comple-
tion of the block being executed At the
same time, the next blocks of data may be
read 1n-advance

Display the data on CRT DISPLAY accord-
ing to 4 3 2 DISPLAY OF COMMAND DATA,
and check 1t.

Set MODE SELECT switch to MDI cperation

Write the data referring to 4 3.3 Writing
1n Blocks and Displaying Contents by MDI
Execute the data by depressing the CYCLE
START button

Set back MODE SELECT switch to the inter-
rupted automatic mode (TAPE or MEM)

Return SINGLE BLOCK switch to OFF posi-
tion

Depress CYCLE START button, and TAPE
or MEM operation can be continued

NOTES

1.
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Writing data by MDI cannot be executed 1n
tool radius compensation modes (G4l - G44)
because two-three blocks are read ahead

Wwriting data by MDI cannot be performed 1n
canned cycle modes (G70 - G76) The ma-
chine may not operate properly

Excepting i1n tool radius compensation and
canned cycle modes, MDI opeation 1s possible

7 10 PREPARATION FOR TURNING OFF POWER

(1)

(2)

(3)

Mzake sure that the machine 1s at standby
and CYCLE START lamp 1s extinguished

Check to see that NC ALARM 1s not indicated
on CRT I{ alarm 1s displayed, detect the
causes of displayed alarm code and eliminate
them Refer to 4 3 12 DISPLAYING ALARM
CODE

Inspect the machine referring to the machie
tool builder's manual

7 11 TURNING OFF POWER

(1)

(2)

(3)

Depress EMERGENCY STOP pushbutton to
turn off the servo power supply

Depress POWER OFF pushbutton on the op-
erator's panel to turn off the control power

supply

Cut off the main power supply from the con-
trol



PREPARATION

APPLYING
POWER SUPPLY

compensation,
stored, stroke
Iimit ON/OFF

Check of READY lamp on
CHECK OF : JR(’;gID
MANUAL . STRP
OPERATION | _ oo, o
« Manual :
RETURN TO operation |
REFERENCE or G28
ZERO '
Leadscrew :
1
1
I
I
3

PREPARATION

FOR AUTOMAT-

I1C OPERATION

= Check of

closing of NC door

» Inspection of
machine

« POWER-ON on

{(Two time
depression)

Positioning to

starting position

NC tape setting

STORING AND
EDITING NC
TAPE, PROGRAM
NO SEARCH

CHECK OF
TOOL POSI-
TICN OFFSET

®

d}—-— Check tf NC ALARM 1s indicated,

o]

SETTING OF
SWITCHES ON
MACHINE CON-
TROL STATION

» MODE SELECT

« SINGLE BLOCK,

etc

RESET on

CYCLE START on
FEED HOLD or
SINGLE BLOCK on
INTERVENTION OF
MANUAL OPERATION
CYCLE START on
SINGLE BLOCK on

INTERVENTION OF

MBI

PREPARATION
FOR POWER
SUPPLY OFF

POWER SUPPLY
OFF

Fig 7 1 Operating Procedure

I
|
|
<
|
(')~ CYCLE START on

Completion of
machining

Check 1if

+ CYCLE START off

NC alarm off

- EMERGENCY STOF on

and then
« POWER OFF on
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8. MAINTENANCE

8 1 ROUTINE INSPECTION SCHEDULE

The following table shows the minimum require-

ments to be observed for maintenance according
to time 1 order to keep the equipment 1n opti-
mum condition for extended period

Table 8 Inspection Schedule

b =
2029
ltems Frequency = % = QE, Remarks
EhiEw
ZH|ES
Cieaning of reading head Daily O Including hght source part
Tape Cleaning of tape tumble box Weekly O
Reader
Lubricating of tension arm shaft As required O
end
Tight closing the doors Daily O
Control
Panel f
Checking for loose fit and gaps o Monthly O
side plates and worn door gaskets
Vibration and noise Dasly O Feel by hand and do the
audible 1nspection
Motor contamination and Daily or O O
I all
breakage as required nspect visually
Servomotor O O Inspect mamnly spindle DG
and DC motor
Motor for o Chek the length of
Spindle brushes
Every Check dark bar threading
three months and grooving of commutator
Clean with compressed ar
Batt Bal IO O See if alarm for BATTERY
atlery ay | 1s displayed on CRT screen

CAUTIONS ON INPUT POWER SUPPLY

Except for those checks which can be made
with the NC in the energized state, such as
checks for external cleanliness for vibration
and for noise, be sure to turn off the power
supply to the NC before starting to undertake
routine maintainance service.

For this, turmng off the power supply by
pushing the POWER OFF button on the NC
operator's panel 1s not sufficient, because
after this button 1s pushed, still several
areas in the housing are energized, and are
potentially dangerous.
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8 11 TAPE READER UNIT
(1)

Cleaning head of tape reader

a Remove tape rubbish and dust on the glass
with a blower brush If the glass 1s stained
with o1l or oily dust, wipe it using a gauze
or soft cloth with absolute alcohol. Also
clean the tape guide and the tape retainer.

b Remove the dust, if any, on LED (hght
source) with a blower brush



Be sure to turn off the MCBs on {or 1n) the
power switchboard near the machine to turn off
the supply of power to the NC

When the power supply to the NC 15 turned
off, all the fans in the NC housing stop This
should be taken as the 1ndication of the total
stoppage of power supply to the NC

{2) Cleaning of tape tumble box

a Clean the polyester leading tape with a
clean, soft cloth

b Remove the tape outlet cover {See Fig
51 3} by loosening two mounting screws
and clean the bottom of the tape tumble
box with cloth or brush.

8 1 2 CONTROL PANEL

{1) The control panel 1s a dustproof, sheet-steel
enclosure with gasketed doors

a Front and rear doors of the control should
be shut tightly, even if the control 15 not
operating.

b  When inspecting the contrel 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 1s as follows

OPEN POSITION

\CLOSED
CLOSED CLOSED
POSITION \ POSITION

CLOSED
QPEN POSITION

With the door Wwith the door
lock an rnignt lock on lelt
side of the side of the
door goor

Note If the optional door interlocking
switch 1s provided, opening the door shuts
off the main power supply and stops all
operations

¢ Check gaskets on the rims of front and rear
doors

d See if the inside of enclosure 1s dusty
Clean 1t, 1f necessary

e Check for any opening inthe door base with
the doors shut tightly

8 1 3 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
hstening stick 1s recommended If any ab-
normality 1s found, contact maintenance per-
sonnel immediately

{2) Motor contamination and impairment

Check the motor exterior visually If dirt
or damage should be cbserved, inspect the
motor by removing the machine cover Re-
fer to the machine tool builder's manual

(3) Clearance of ventilation window blockage

Check the ventilation window of DC spindle
motor. If it 1s 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 1s essen-
tial for maintaining the excellent performance of
the control. Inspection work to be executed is
described in the following three items

Quarterly Inspection of Commutators and
Brushes

The carbon dust from brushes, accumulated
around the commutator, inside the motor, may
cause 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
avold 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 umt {DCP UNIT) for the servo con-
trol umit (CPCR-MR-K) off 1s not sufficient To
prevent electric shocks and shorting, be sure
to shut off the supply of power to the NC

(4) Carbon brushes

a Under normal operating conditions, brush
wears by 2 to 4 mm per 1000 operating hours
If wear 1s excessive, check to see if o1l has
contaminated commutator surface, or if ab-
normal overcurrent flow through motor
circult
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8 1 3 SERVOMOTOR AND DC SPINDLE MOTOR {Cont'd)

b 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 |
%k
|
[—‘ BRUSH LENGTH

FIGTAML

NOTE When replacing the brush assembly,
consult the company

{5) Commutator surface

a Visually check surface roughness of the
commutator through i1nspection window

After 100 to 200 operating hours, the com-
mutator should take on a pohished hght
brown or chocolate color The motor has
developed an 1deal commutator film and
needs no attention other than to be kept
clean

b See if a blackened bar, threading (or groov-
ing) 1s on the commutator. If any of the
above 1s observed, mmvestigate the cause of
trouble.

Threading or grooving on the commutator
surface may be due to too small motor load
Blackened bar is a result of carbon dust 1n
commutator slots, or accidentally produced
sparkings If the carbon 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

(6) Motor inside (darty)

a Visually check the motor interior through
inspection window

The dried carbon dust will not affect motor
running, but 1t 1s recommended that the
inner parts such as commutator, brush-
holders and brushes be cleaned with a drg
compressed alr {air pressure 2-4 kg/lcmé)
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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 hife expectancy of o1l seal and brush
15 5000 hours (about five years), the inspec~
tion and maintenance by the company should
be done every 5 years If possible, yearly
mspection taking less than 8 hours 1s recom-
mended

8 1 4 BATTERY

Make sure that "BAT" or "A/B" on the right-low
position of CRT screen 1s not displayed 1If it 1s
displayed, inform mantenance personnel The
battery must be replaced with a new one within a
month

The control with a bubble memory board (optional)
does not require a battery

8.2 BATTERY REPLACEMENT

The battery 1s used as power saurce for memory
in order to prevent programming data stored 1n
memory, such as parameter, tool offset and part
program from erasing.

When the battery 1s discharged after a long peri-
od of use, "BAT" or "A/B" 1s blinked on CRT
screen to give warning for replacement On such
occasions, the battery must be replaced within

30 days. When replacing, never remove the old
battery with power off, otherwise the data stored
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 clreult)
board can be seen on the CPU module which
15 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 1f 1LED on memory board 1s
illuminated. Fig. 8.1 shows the arrange-
ment of LED and the battery. If illum-
nated, replace the battery with new one.

Battery Type. JZNC-GBADZ



(6} With the control power turned on, connect
the receptacles of the new battery into the
plugs (1CN or 2CN) on memory circwt board
See Fig. 8§ 1

IMPORTANT Two plug stations, 1CN and (r—
2CN (or 2CN and 3CN) are connected to-
gether with common leads When an old
battery 1s replaced with a new one, connect

MLMORY BOARD TYPE JANCO MMUO9 L

the new battery first to the plug station not BR C3V E IE
occupled, then remove the receptacles of | JEN 3CN o
the old battery ! 1LFD
{7) Depress POWER OFF pushbutton to shut off '
the power supply to the operator's station BATTERY
o ) MOUNTING SCRFWS
{8) Remove the mounting screw of old battery, L \ FOR BATTFRY

THREAD THE 1 EAD
and then replace the battery with new one THROUGLH THE GAP

In this case, pass the battery lead through . OF BATTERY CLAMP
gaps between the battery and the battery
clamp, and use care not to contact the lead Fig 8 2 New Battery Mounted

with memory circuit board

Where the control 1s provided with a door

interlock switch, push 1t back in place

since power cannot be turned on with the NOTES

door open 1  While battery 1s being replaced, exercise ut-

most care to prevent contaminants from en-
(9} Depress POWER ON pushbutton tering the control, and accomplish the work

as quickly as possible
(10) Make sure that "BAT" or "A/B" on CRT 4 Y P

screen goes off 2 Use special care to prevent water, oil, or

dust, to adhere to the devices {printed cir-
Check to be sure that LED 1s turned off cuit board, connectors, cables, etc ) inside
If LED 1s stall illuminated, 1t 1s due to the control

the improper insertion of battery con-

nectors, or defective battery. 3 Never leave any screws or washers in the

control

(11} Tightly close the front door 4 According to the type of the NC cabinet, mount-
ing of CPU rack 1s turned upside down

The figures in Fig. 8 2 1 and 8 2 2 will be

/MEMORY BOARD TYPE JANCD MMOSC turned upside down also in that case
”K_/L/— 8 3 FUSE AND CIRCUIT BREAKER
e}
The NC 15 provided with the following fuses and
breakers
o
BR C3V A
2 o] Table 8 1
: 2CN 3CN LED
H Name of unit Fuse or Breaker Rating
BATTERY NG SCAEWS Integrated power
o — MOUNTING supply unit for control | Glass tube fuse X 2 10A, 10A
FOR BATTERY
L {CPS-20N)
THREAD THE LEAD
THROUGH THE GAP
OF BATTEAY CLAMP Turning on urut

X
TUT) Glass tube fuse X 2 1A, tA

Fig 8 1 Arrangement of LED and Battery
Servo-control power Glass tube fuse X1

supply unit Circuit breaker X 1
(DCP UNIT) for 2-phasg)

1A or2A
10A-60A
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8. 3 FUSE AND CIRCUIT BREAKER {(Cont d)

When any of these fuses or the circuit break-
er 15 blown or iripped, report to the mamntenance
personnel immediately for the elimination of the
cause

Below, these fuses and breaker are outlined

8 3 1 FUSE FOR INTEGRATED POWER SUPPLY UNIT
FOR CONTROL

This unit ts installed in the CPU rack While
correct mput power 1s supphed 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 1n order, the
fuses are suspected to have been blown These
fuses will be blown when the integrated power
supply umit itself develops faults They will not
be blown by causes on the output side of the
unit such as overloading

cry
RACK
NEON
LAMP
GLASS
TUBE

FUSE

—90) O @fédgk
i

COMPOSITE POWER ™™
SUPPLY UNIT
R CONTROL

-
1

When the neon lamp is off, take the following
measures

(1) 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 ehiminate 1t

(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 the neon lamp i1s on  Then,
the POWER ON button, to make the integrat-
ed power supply unit ready for operation
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(%) If the fuse 1s blown again, notify our ser-
vice department

8 3 2 FUSES OF POWER INPUT UNIT

When correct power 1s supplied to the NC, and
both the fuses of the turning on un:t (TUC3)
are not blown, 1LED (red) on the printed circuit
board 15 on

When ILED 1s off, take the following measure

tLED {RED) JANCD TU
L VU ] W]
R 5 T
GLASS =] T
TUBE "“ JANCE
FUSE "
Tuo: ISVM)
©, .
5] %
POWER INPUT =
UNIT {T003) ™~
i( |
i i
L& Al

Power Input Unit

(1) Turn off the supply of power to the NC
Since this turning on unit 1s directly con-
nected to the input power supply lhines,
never touch 1t before stopping the supply
of power to 1t

(2) Find the cause and elhmnate 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 1ILED 15 on Then, push the
POWER ON button to make the NC ready for
operation

(5) If the fuse 1s blown again, notify our service
department

8 3 3 CIRCUIT BREAKER FOR SERVO CONTROL

When the DCP unit 15 overloaded through the
shorting of the output circwt, faults of the
DCP unit itself, ete , this circuit breaker trips
to disconnect the main cwcut

In this case, an alarm "350 OL" 1s displayed
on the GRT {350 OL may be displayed also by
other causes ) When this circuit breaker i1s trip-
ped to the OFF state, take the following 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 1t

(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 1s energized, and 1s ready
for operation

(5} 1If the ctrcwit breaker 1s tripped agan,
notify our service department

NOTE When the circuit breaker 1s manually turn
ed off under power, not turning off automatically
by overloading, the alarm "310 SERVO OFF" 1s
displayed on the CRT The DCP unit can be
brought to the operating conditions by the same
measures as above, also in this case

POWER

/ LED

GLASS
TUBE
FUSE

\
A\

/

MCB

DCP Uit

8.4 COUNTERACTING ALARM STATUS FOR
SERVO CONTROL UNIT

The servo control unit has the funclion 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),
No ) 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 circurt of the servo control umt 1s
shorted or when the servo contro! unit itself be-
comes faulty, the fuse 1n the unit will be blown,

and the following alarm Nos will be displayed on
the CRT

331 FUSE(X)
332 FUSE(Z)

for X-axas

for Z-axas

When a fuse 1s blown, and the alarm No 331
or 332 1s 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 1s 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 cuts
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
serve power supply 1s turned off, and the follow-
ing alarm Nos are displayed on the CRT

351 OL(X)
352 OL(Z)

X-ax1s overload

Z-ax1s overload

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 sup-
ply of power to NC

(2} Find the cause of the overloading For
example, the cause may be ehminated 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
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8 4 3 TG ERROR (ALARM NOS 391, 392)

The servo control unit can detect the following
alarm states

Wire breaking in the tachometer generator (TG)
or overspeeding

Main circuit overcurrent
Main circuit 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 elminate
1t In this case, if 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
POWER ON button to make the unit ready
for operation

(4) If TG ERROR 1s displayed again, notify our
service department

8 5 MOLDED-CASE CIRCUIT BREAKER (MCCB)

Those special housing type controls, with which
all the power sequence control circuits are con-
verted to the NG area, are sometimes provided
with MCBs which can be turned on and off exter—
nally

Generally, when these MCBs are turned off,
the power supply te the NC 1s stopped For de-
tails, refer to the manual of the machine tool
buwlders

8.6 TROUBLE CAUSES AND REMEDIES
8 6 1 ON-LINE DIAGNOSTICS

On-line diagnostics are implemented to locate a
trouble quickly and protect the machine against
malfunctions Shown below are the displaying
functions executed by the control being on-lne
and machining
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Display of three-digit alarm code including a
code showing an axis 1n error

Display of four-digit status cede 1ncluding a
function code showing M, S, T, V, DWL

Input /output signal display

These displays can be made at any time, while
the machine 1s 1n automatic operation, or at stand-
by

8 6 2 ALARM CODES AND REMEDIES

Where "ALM" or "A/B" on CRT screen 1s blinking
and the machine stops, depress the ALM key
Then alarm code and message will be displayed

on CRT screen Alarm codes "800," "810," "820,"
1830" 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 ALARM
CODES on the last part of this manual

8 6 3 INPUT/OUTPUT SIGNALS

To clear up the causes indicated by alarm cedes,
check the 1nput/output signals on the CRT screen

Input/output signals are divided into standard
and custom-bult 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 LX2 Custom-bwlt signals are pro-
vided for optional machine interface equipped with
some type of YASNAC controls.

YASMNAGC LX2
Standard nput |r
signals I
.
Basic I Ee'a’;
LOGIC | ane
Procedurg | on
=] | Machine
art
| Side
Standard 1
oulput signals |
YASNAC LX 2
Standard Custom buit
wput signals mnput SIgNals
Basic < Buwltin
Logc PC
Processing Control
Part Section
EITG?S nals Custom-tuit
utput &9 outpue siIgnals

To display mput/output signals, proceed as fol-
lows



(1) Depress the DGN key 8 6 4 BEFORE MAINTENANCE CALL
If the cause of trouble cannot be found by using
alarm codes or 1/0 signals {described 1n 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

A page containing the diagnostic number
specified previously occurs on the CRT
screen. The mput/output signals are shown
i "1," "0" and hexadecimal digit

"1"  contact close

"y Alarm codes and the accompanying data with
0 contact open them

(2} Key-mn the diagnostic number to be display- The types and characteristics of the troubles

ed. * The operational procedures just before the
trouble occured and number of applied tape.
(3} Depress the cursor or key to page PP P
the keyed-in diagnostic number on the Whether the trouble recurs each time, the op-
screen. eration 15 repeated after depressing the RESET
key.
a. By depressing the cursor CURSOR ke
TPy dep g : ¥ - Data and time when the trouble occured,
a cursor on the screen moves to the next
diagnostic number (hne) When down to Name 1:c:pf the discoverer of the trouble and the
the last lower hne, the next page 1s dis- operator
played on the screen 1f trouble occurs, keep the control in the same
1 condition until it can be checked by your Yaskawa
b By depressing the cursor | cygrsor | Key. representative If the situation permits, avod
the cursor moves to the previous line turning off control power, or depressing POWER
When up to the most upper hne, the pre- OFF button.

vious page 15 displayed

¢ By depressing the page key, the

next page appars on the screen

:
d By depressing the page PAGE key, the
previous page appears.

CO0B3 ~ODB3

%1391
¥1izp2
21383
*1304
#1385
®1306
#1307
51308

DA~ D - @O

R ORG~GW
QUEFIO~OES L
OO ORDEE~OW
QUQEEEN
OrROmE~
MoOGrregrEIOo

QDO

r

#1309

COOUROBEER - -}
[=X.-Y.}

[=RnRuta

0

g
mo

z
~
']
N

Fig 8 3 Example of Input/Cutput
Signal Display on 9" CRT
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APPENDIX 1 LIST OF SETTING NUMBERS (Cont'd)

26000

D; | Ds | Ds | Dsa | D3 | D2 | Dy | Dg

INHEDTT

1 Turns
0 Turns

AFLT

1 Turns
0 Turns

ABST

D7

on Edit Lock function
off Edit Lock function

Dg

on Auxihary Function Lock
off Auxibary Function Lock

Dsg

1 Turns on Manual Absolute function
0 Turns off Manual Absolute function
DRNT Dy

1 Turns on Dry Run function

¢ Turns off Dry Run function

BDTT D3

1 Turns on Block Delete function

0 Turns off Block Delete function
DLKT D2

I  Turns on Display Lock function

0 Turns off Display Lock function
MLKT D1y

1 Turns on Machine Lock function

0 Turns off Machine Lock function
SBKT Dy

1  Turns on Single Block function

0 Turns off Single Block function
Notes

1  These settings are for setting internal toggle
switches

2 When each switch 1s provided with machine
control station, the logical sum of these set-
tings and toggle switch setting determines
function on/oif state.

Internal OFF | ON OFfF | ON
toggle switch

Toggle switch | ~co | opp | oN ON
on machine

Resultant

ON/QFF state OFF ON ON ON

6001 Dz D2 Dy Do

BUZON D7

1 Turns on touch buzzer (key switch on oper-
ator's panel)

0  Turns off touch buzzer

sLT 3 D2

1 Effective on the tihnrd Stored Stroke Limit
0 Ineffective on the third Stored Stroke Limit

The value of hmit automatically changes by G38
or G39 command in part program
SLT 2 D)

1 Effective on the second Stored Stroke Limit
0 Ineffective on the second Stored Stroke Limt

The value of limit automatically changes by G36
or (337 command in part program
INCHMM Do

1 Selects inch 1nput increment
0 Selects metric input increment

#8002 Dy Ds Ds Da

ISCEIA D7
1 Punches out tape code with 15O code
0 Punches out tape code with EIA code
TVCHK D

1 Executes TV check
0 Does not execute TV check.

UMO9000E D5

1: Effective on the edit interlock m 09000's.
0: Ineffective on the edit interlock 1n 09000's,
UMOS000E D4

1- Effective on the edit interlock in OB000's
0+ Ineffective on the edit interlock in O8000's,



USOOB Dg | Da Dy Do
D5, Dy
ODVCE 1 Selects the output device of data
ODVCE 0 1/0O interface
b1, Do
IDVCE 1  Selects the input device of data
IDVCE 0 I/O interface
[{e] Parameter No
Setting Device Input gu‘tput requinng Baud
Code No Device BVICE | pate Setting
Tape FACIT _
0191 9 | rcader | PUNCHER
RS232C #6026
O v 1| RS22C | sshagus| k6028
#6027
1 0 2 RS 422 RS422 #6029
t #6004 Dy Dg Dg O, D3 Do Dy Dy

COV161(D7), COV81{(Ds), COV4LDs), COV2L(D4),
COVI1I(D3)
Sets the override of cut depth for Stock Removal

in Turning (G71) and Stock Removal in Facing
(G72) cycles

coviel | coval | coval | coval | covil | S DePn
0 0 0 0 0 0%
0 0 0 1 10%
0 0 o] 1 0 20%
0 0 0 1 1 30%
0 ] 1 0 0 40%
0 0 1 0 50%
0 0 1 1 [0 B0%
o] o] 1 1 1 70%
0 1 0 o] o] 80%
0 1 0 0 1 90%
0 1 0 1 0 100%
0 1 0 1 ~ 1 110%
0 1 ¥ 0 0 120%
0 1 1 4] 1 130%
0] 1 t 1 0 140%
0 1 1 1 1 150%
1 0 0 0 4] 160%
1 0 0 0 1 170%
1 1] 0 1 0 180% |
1 4] 0 1 1 190%
t ] 1 o] o] 200%
Note  These settngs are effective when parameter #6023 D,

{COVP) 1s O

UMOB000 D3

1 Inhibits editing and punchout operations of
the part program of program No 8000 to
8999

0  Permits editing and punchout operations

UMSBK D

1 Makes Single Block Stop effective for the
programs in user macro when single block
mput 15 on

0 Does not permit Single Block Stop for the
user macro blocks commanding operation and
control

SKIPIN Dy

1 Executes the next block when the skip
signal 1s not given before completion of
movement of block 1ncluding Skip Function
{G31) or if the touch switch does not trip
beyond the limit position in the direction
of motion for tocl set error compensation
(G35).

Alarm "087" 1s displayed

#6161 TG1LF
#6162 TG2LF
#6163 TG3LF
16164 TGA4LF
#6165 TGSLF
#6166 TG6LF
#6167 TG7LF J
#6168 TG8BLF |
#6169 TGOLF

TGI1LF to TGILF

Individual hife expectancy for tools in groups
1to 915 set by part program.

Setting range 0 - 9999 (Tool hfe control)
Setting "1" =1
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APPENDIX 1 LIST OF SETTING NUMBERS (Cont'd)

#6170 TG1IOLF #6203 G720FL
#8171 TG1ILF G720FL
Sets retraction value after completion of each
#6172 TG12LF cutting cycle 1n Stock Removal in Facing (G72)
Setting range 0 - 65536
#6173 TG13LF Setting Least input increment
#6174 TG14LF
#6204 G740FL
£6175 TG15LF
G740FL
#6176 TGIGLF Sets retraction value (§) in Peck Drilling 1n
Z-ax1s (G74)
#6177 TG17LF Setting range 0 - 65536
Setting lLeast input increment
#6178 TG1IBLF
6205 G750FL
#6179 TG19LF
G750FL
TGIOLF to TGLILF Sets retraction value () 1n Grooving in X-axis
Individual life expectancy for tools in groups (G75)
10 to 19 1s set by part program Setting range 0 - 65536
Setting range 0 - 9999 (Tool hife control) Setting Least input increment
Setting "1" = 1 minute
#6206 G760OFL
#6181 TG 1CNT
GT60FL
#e182 TG2CNT
Sets cut depth (1n X-axis) "a" 1n Automatic
{ { Threadeutting (G76)
Setting range 0 - 65536
#6198 TGI18CNT Setting Least input tncrement
#6199 TG19CNT
#6207 TINON

TGICNT to TG19CNT

No of times used and operafting times are 1n-
dicated individually for tools in groups 1 to 19

Note Wmnting 1s not permitted 1in this setting

When the tape without program no 1s stored,
program no 1s set for the tape

#6500 XSL2P

#6202

G710FL

G710FL

#6501 Z8L2P

Sets retraction value after completion of each
cutting cycle 1n Stock Removal in Turning (G71)

Setting range
Least input increment

Setting
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XSL2P, Z5L2P

Sets the boundary area 1n positive direction of
Stored Stroke Limit second prohibit area on X-
axts and Z-axis, respectively

Setting range 0 to 299999999
Setting Least output increment

#6502 xXsL2M

#6503 Z8L2M

XSL2M, ZSL2ZM

Sets the boundary area in minus direction of
Stored Stroke Limt second prohibit area on X-
axis and Z-axis, respectively.

Setting range 0 tc 99999999
Setting Least output increment

#6504 Z8L3P

#8505 ZSL3P

XSL3P, ZSL3P

Sets the boundary area in positive direction of
Stored Stroke Limit third prohibit area on X-axis
and Z-axis, respectively

Setting range 0 to $999999%9
Setting Least output increment

#6506 XSL3M

#6507 ZSL3M

XSL3M, ZSL3M

Sets the boundary area 1in minus direction of
Stored Stroke Limit third prohibit area on X-axis
and Z-axis, respectively.

Setting range. 0 to ¥99999999
Setting Least output increment

RE508 I T1XSLP
#6509 T1ZSLP
l #6510 T1XSLM
#8511 T1ZSLM
res12 l T2XSLP
6513 T2Z5LP

#6514 T2 XSLM
#6515 T2ZS8LM
#6516 T3 XSLP
He517 T3Z3LP
#6518 T3XSLM
#6519 T3ZSLM
#6520 T4XSLP
#8521 T4ZSLP
#6522 T4 X5LM
#6523 T42Z5LM
#6524 TEXSLP
#6525 T5ZSLP
£6526 T5XSLM
#6527 T5Z3LM
#6528 T6XSLP I
#6259 T6ZSLP l
#6530 TEXSIM ’
#6531 TE6ZSLM t
#6532 T7 XSLP
#6533 T7ZSLP
#6534 T7X8LM
#6535 T7Z5LM
#6536 T8XSLP
#6537 T8ZSLP
46538 T8XSLM
#6539 T8ZSLM ]
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APPENDIX 1 LIST OF SETTING NUMBERS (Cont'd)

56540 TaXSLP #6565 T35 ZSLP ‘
\
16541 TYZSLP 16566 T15 XS5LM
26542 T9XSLM 16567 Ti15Z5LM ‘
16543 ] T9Z5LM T S L
i l P Positive direction
#6544 T 10 XSLP M Minus direction
X X-axis
6545 TI0ZSLP Z Z-axis
nth tool
£6546 T10XSLM
Sets the distance of Stores Stroke Lamit from
reference point.
r6547 T10ZSLM
Setting range 0 to 99999999
Setting Least outputl increment
#6548 T11XSLP
56549 Ti#1Z5LP ' 26568 ‘ i XSKIP
26550 T11XSLM Indicates X-axis coordinate value when the skip
signal 1s detected
6551 T11ZSLM
L AB569 t ZSKIP
=g552 T12XSLP
Indicates Z-axis coordinate value when the skip
‘ 26553 T12ZSLP stgnal 1s detected
76554 T 12 XSLM
48601 TGPNO1
L
'7 26555 T12 ZS5LM
18602 TGPN 02
#6556 T13XSLP S S
16557 TI13ZSLP #8849 TGPN 49
~6558 T13XSLM 58650 TGPN &0
6559 T1325LM TGPNOI to TGPN50
R Part program determines the number of groups
£6560 T14XSLP including tools (number 01 to 50)
N Setting range 0 to 20
8561 T14Z3LP (Tool life control)
=B562 T14 XSLM
Z6563 T14 ZSLM
*6564 T15 XSLP
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48651 ’ TOFNOT #8701 TOFO 01
18652 ‘ L TOGN 02 #8702 TOFO02
! § § {
#8699 TOFN 49 #8749 TOFO 49
48700 l TOFN 50 #8750 TOFO 58

TOFNOl to TOFN50

Part program sets tool number using offset value
of offset memory numbers 01 to 50 orderly

Setting range 0 to 50
(Tool hfe control)

TOFO01 to TOFO05

Part program sets the order of using offset
values in offset memories "01" to "50," sequen-
tially

Setting range 0to 5
(Tool hfe control)

APPENDIX 2 LIST OF PARAMETER NUMBERS

#6005 D7 Dg 273 Dy Dy Dg

GCDSP D7

1 Uses special G code I as G code.
i Uses standard G code as G code

RSTGO01 Dp

1 Determines G code of 01 group as G0l when
resetting

0 Determines G code of 01 group as G00 when
resetting

POSEXT Djg

1  Presets position external display by setting
coordinate system

0 Dcees not preset position external display by
setting coordinate system.

EXTSET D4

I+ Resets the value at POSITION EXTERNAL
display to "0,"

0: Does not reset the value at POSITION
EXTERNAL dasplay to "0,V

PONGO4 D1

1 Sets the G code in the 05 group to G99 when
power 1s applied

0 Sets the G code in the 05 group to G98 when
power 1s apphed

PONGO03 Dy

1 Sets the G code 1n the 03 group to G91 when
power 15 applied.

0 Sets the G code 1n the 03 group to G90 when
power 1s applied

Note. Where the control 1s provided with special
G code II option, determination of setting 1s
changed as follows.

1 Uses specilal G code 1
0 Uses standard G code

#6006 Dy De Ds Dy D3 D2 Dy Dg

SDASGNZ, SDASGN1 D7, Dy

Setting of S4-digit {analog output} output.

SDASGN 2 SDASGN1 At MO3 Output | At M04 Output
g 0] Plus Plus
4] 1 Minus Minus
1 0 Plus Minus
1 1 Minus Plus
10IN Dg

1 Sets ten times the least input increment
0 Sets the least input increment

SAGRCH Dg

1 Checks to see 1if the spindle speed match
signal {SAGR) 1s off upon transition from
a rapid traverse block to a cutting feed block

8 Provides no check on the spindle speed match
signal (SAGR)



APPENDIX 2 LIST OF PARAMETER NUMBERS (Cont'd)

XRAD D3

1  Radius designation
0 Diameter designation

RPDDRN D

1 Enables Dry Run in response to the rapid
traverse command
0 Dhsables dry Run mn response to the rapid

traverse command

ZZRNILK D]

1: Causes an alarm {("002") upon Cycle Start
when Reference Point Return on Z-axis is
not made manually after power 1s applied.

0 Causes no alarm

XZRNILK D0

1 Causes an alarm ("001") upon Cycle Start
when Reference Point Return on X-axis 1s
not made manually after power 1s applied.

0 Causes no alarm

NOTE Set "1" when Stored Lead Screw Error
Compensation or Stored Stroke Limit 1s
provided, set ZZRNILK at 1, XZRNILK
at 1

#B007 [707 Ds D | Da | D2 | Dy | Dg

EDTSTLK D7

1 Does not cause an alarm upon Cycle Start
without reset operation after part program
ed:t operation

0 Causes an alarm 005

STUD D¢

1 Effective on Cycle Start when cycle start
signal "1" changes to "0 "

0 Effective on Cycle Start when cycle start
signal "0" changes to "1 "

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

1 Sets the least output increment at 0 0001 inch
0 Sets the least output increment at 0 001 mm

A-7

SCRSOV D3

1 Makes the Spindle Override 100% during
tapping

0 Does not make the Spindle Override 100%
during tapping

SLT3I0 D)

1 Establishes the prohibited area of the Stored
Stroke Limt 3 outside the boundary

0 Establishes the prohibited area of the Stored
Stroke Limt 3 inside the boundary

SLT2I0 Dy

1 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

#6008 Ds Dy ;]

PONM97 Ds

1 M97 command (calculation of intersection) 1s
selected at power-on

0 M96 command (circular arc) 1s selected at
power—on.

CVSAVE Dj

1. Does not clear user macro command wvariable
#100 thru #149 by reset.

0. Clears user macro common variables #100
thru #140 by reset operation.

ZRNOFS Dp

1 Cancels the commanded block when the second
reference point by G30 1s commanded during
Tool Position Offset or Tool Nose Radius Com-
pensation

0 Cancels the blocks following the commanded
block

L# 6009 \ Dy Dg

ZMOVILK D7

D5 D4 Da Dy DO

1 After mirning on power, 1f move command
except by G28 1s executed without returning
Z-ax1s to reference pomt manually or auto-
matically, alarm "001" will be caused.

0 Does not cause alarm n the same condition
shown above.

XMOVILD De

1 After turning on power, if move command
except by G28 15 executed without returning
X-ax1s to reference point manually or auto-
matically, alarm "001" will be caused

0 Does not cause alarm



OTALILK Ds

1 Does not cause an alarm at overtravel.
0 Causes an alarm at overtravel.

HPMUL Dgy

1 Sets the value set by #6223 when MANUAL
PULSE MULTIPLY switch 1s set at x100.

¢. Regards multiphcation factor as x100 when
MANUAL PULSE MULTIPLY switch 15 set
at x100

ZRNRPD D3

1 Provides JOG command instead of RAPID
command until reference point return for
each axis 15 completed after the power is
turned on. In the reference point return
mode, usual RAPID operation 1s executed
in both negative and positive directions.

0: Provides usual RAPID TRAVERSE rate.

BLZDR, BLXDR Di, Do

Specify the start direction of backlash compen-
sation on Z-, and X-axis, respectively.

1 Minus direction
0 Positive direction

=BC10 Ds D, Dy DQ

AZRNHS D5

1 Executes the first reference point return
(deceleration limt switch) and the subsequent
automatic reference point returns in the same
way when power 1s appled

0 Executes high-speed reference point return
{position at reference point)
MZRNHS Dg

1 Executes the first reference point return and
the subsequent automatic reference point re-
turns in the same way when power 1s appled

0 Executes high-speed reference point return

ZRNDRZ, ZRNDRX D1, D0

Specify the start direction of Backlash Compensa-
tion on Z-, and X-axs, respectively

1 Minus direction
0 Plus direction

=6015 ‘ Dy Do

ATSUPZ, ATSUPX D1, DO

specify whether or not the Automatic Coordinate
System Setting 1s effective on the Z- and X-axis,
respectively

1 Effective
0 Ineffective

N

NOTE The Automatic Coordinate System 1s
established with the following parameters
Inch system #6631, #6630
Metric system #6637, #6636
#6017 i 1 D7 Dg Ds Dy LDS D2 Dy Do

EIA#B7-B0 D7 - DO

Specify whether or not a hole 1s to be made on
channels 8-1, respectively, n a code correspond-
ing to symbol "#" (used with user macro) in the
EIA code

1 Hole
0 No hole
Example EIA#B7-B0 = 01001001

The code with holes on channels 7, 4, and 11s
considered equvalent to symbol "#" in the ETA
code No code for use by the umt can be set

NOTE The specification of EIA¥B7-B0 = 00000060
assumes that symbol "#" 15 not used 1n

the EIA code

1 Adds workpiece shift value at G50 coordinate
system setting

0 Does not add workpiece shaft value at G50
coordinate system setting.

#6018 D» Ds Ds Da Da [ Dy

G50wST

WSTSGN

1 Reverses U and W mnput code for work coor-
dinate system shift value.

0 Does not reverse U and W input code for work
coordinate system shift value.

OFSCYC

1. Displays cychically by pressing offset func-
tion.

0: Does not display cycheally by pressing offset
function.

G32ALM

1 Activates alarm due to too short cutting time
of 1 block for continuous threadcutting.

0 Executes without waiting for cycle start 1f
cutting time 1s too short for continuous

threadcutting.

MAXUW

1 Warning 1f U or W input exceeds parameter
#6626

0 Regards U or W input to offset data as usual
mnput.

RPDOV

1 Provides six steps of rapid override (F0, 25,
50, 100%)

0 Provides four steps of rapid override (FO0,
25, 50, 100%)
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SPDOV

1 Sets spindle speed override range of 10 to
200% (10% increments)

0 Sets spindle speed override range of 50 to
120% {10% override mncrements)

#6019 0, Dy | Dy | Da

G92FHP D7y

Specifies the position of temporary stop of thread-
cutting

1 Stops at the position B where Threading-up
1s completed

0 Returns to start point A and stops after
Threading-up 1s completed

TOOL PATH DURING TEMPORARY
THREAD CUTTING INTERRUPT

G92 Gl

FEED HOLD

SCRDRN D5

1 Enables Dry Run at threadcutting
0 Disables Dry Run at threadcutting

SKPFED Dg

1 Employs the feedrate set in parameter #6232
(G31F) for the Skip Function command (G31)

0 Employs the F code command as the feedrate
for the Skip Function command (G31)

ESPRST D3

1: Does not turn on RST output with ESP mput
ON.
0: Turns on RST output with ESP input ON,

G31SKP D2

1: Inputs the specified value to macro system
variables #5001, 5002 durmmg G31 execution.

0+ Inputs the current value to macro system
variables #5001, 5002 during G31 execution.

STFEED Dl

1- Determines F command unit as 0,0001 mm/rev
in G99 mode.

0- Determines F command umt as 0.1 mm/rev mn
G99 mode.

A-9 -

Ds

16020 [R5

D, D: | By Do

OFSDSP D7

1 Displays programmed position tn current
position display (POSITION ABSOLUTE)

0 Displays programmed position modified with
tool position offset in current position dis-
play (POSITION ABSOLUTE)

Fovap D5
1  Effective with feedrate override signal "0 "
0 Effective with feedrate override signal "1 *
SSTPAB D4

1 Analog output zero with spindle S command
zero input signal SSTP "0 "

0 Analog cutput zerc with spindle S command
zero input signal SSTP "1 "

PSTSGN D3

Shown in the calculation formula of storing data
during MDI of measured work point into tool off-
set memories 00 to 50

1 ( Data of tool

coordinate =
memory
Current value Written
temporarly measurement
stored 1n the value
register
0 Data of tool
coordinate =
memory
Written Current value
measurement | - temporarily
value stored 1n the
register

OFSG9 D}

1 Spectfies the surface speed calculated by the
X-ax1s coordinate value modified by tool posi-
tion offset value in Constant Surface Speed
Control

0 Specifies the surface speed calculated by the
programmed X-ax1s coordinate value in Con-
stant Surface Speed Control

POSG9% Dy

1  Surface Speed Control functions on the block
including Rapid Traverse (G00)

0 Surface Speed Control functions on the block
including Rapid Traverse (GO0}, 1f program-
med before the Cutting Feed block



46021 ’ D+ Dg

Ds | Dy | Da | D2 | Dy Do

UMO9000 Do

1  Inhibts editing and punchout operations of
the part program of program No 9000 to
9999

0 Permits editing and punchout operations

MERSIN Dg

1  Replaces the stored program with a new one
when part program 1s already stored
0 Displays ALREADY ALARM

PSONOF D5
1 Sets on and off RS (RS232C signal) by "§"

character

0  Keeps RS signal on until reading-in 1s
fimshed

CHKDR Dy

1 Recogmzes DR
0  Does not recogmize DR

O - 99990 D3

1 Punches 00 when tape 15 punched with O, -

9, 9, 9, 9 keyed 1n and[OU 1] key depressed
0 Does not punch O0 when tape 1s punched with

O, -, 9 9 9, and 9 keyed 1n and key

depressed

’

PONON D2

1 Does not clear program No on power applica-
tion

(Program number 1s stored at power supply
shut off )

0 Clears program No on power apphcation

PRGNO Dy

1 Employs the value following address O or N
as the program number {specifiable 1n one
block)

0 Employs the value following address O as the
program nhumber

M02M99 Dy

1 Considers M02, M30 and M99 as the program
end when part program is stored into memory

0 Does not consider M02, M30 and M99 as the
program end when part program 1s stored
into memory

Dj Dy Dy Do

‘ #HE022 ‘ Dr | Dg | Ds Da

HOFSMV D7

1 Enables the movement of automatic mode han-
dle offset during cutting feed by tnterpolation

¢ Enables the movement of automatic mode han-
dle offset except during execution of rapid
traverse

TLCC D6

1: Effective on the next T code when offset
amount 1s changed.

0+ Effective on the next block when offset
amount 15 changed.

TRDFH DS

1- Executes the block next to the block speafy-
ing thread, and stops at single block oper-
ation or feedhold during thread cutting,

0- Stops on completion of the block specifying
thread at single block operation or feedhold
during thread cutting.

MABIN D4

1: Tgnores manual absolute function for
incremental command by U and W.

0+ Does not 1gnore manual absoclute function for
incremental command by U and W,

ISOPO D3

1. Does not output parity bit {8th bit)when out-
putting IS0 codes from NC by operating OUT
key (in the EDIT mode).

0. Outputs parity bit

ISOFPI D2

1. Ignores parity bit (8th bit) when outputting
ISO codes by operating IN key (in the EDIT
mode) and when reading-in 1SO tape data in
the TAPE mode.

0  Performs parity check.

HOFSZ, HOFSX D1, Do

Specifies whether automatic mode handle offset
movement 15 effective or meffective

1 Effective automatic mode handle offset move-

ment

0 Ineffective automatic mode handle offset move-
ment.

£6023 D; | Ds i Ds [ Dy | Dy | D | Dy | Dy

PERIAB D7

1 Incremental setting of offset value for Stored
Leadscrew Error Compensation

0  Absolute setting of offset value for Stored
Leadscrew Error Compensation
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PERST Dy

1 Regards "$" code as M30, 1f "%" 1s commanded
before M0Z or M30 in TAPE or MEM mode oper-

aiton.
0: Ignores "%" code if commanded before M02Z or

M30 in TAPE or MEM mode operation

MCHMST D5

i: Laghts feedhold lamp and stores M, 5, and T

commands when manual cperation mode 1s
selected during automatic operation.

0: Does not hght feedheld lamp and M, S, and T

commands are forced to reset when manual
operation mode 1s selected during automatic
operation.

WOPMCT D4

1 Ignores the second input when tocl wear com-

pensation 1nput WOP (or WOM) 1s mnputted
continucusly two times.

0 Adds or subtracts the offset value when tool

wear compensation input WOP (or WOM) 1s
inputted continuously two times

ONOCHG Dj

1 Changes No. 0 by pressing 0, program num-
ber, and ALT keys.

0 Does not change No. 0 by pressing 0, pro-
gram number, and ALT keys.

x.

s ORGX | NZX | CNZX
Return Z-a08
to Reference
Point System ORGZ i NZZ CNZZ
Grict System (Reference Pulse} 1 0 0
Near zero System (Signal 1} 0 t 0
Near zero System (Signa! G) 0 1 1

input for Current Loop and RS232C

Dy | Do | Dy Dy

] :6056_| \ Ds Dy

SIF1CI Dy

Determines whether the input control code for
current loop and R5232C interface 15 glven or
noet

1 Does not send control code
0 Sends control code
SIF151 D4

Determines the input stop bit for current loop
and RS8232C interface as twe bits or one bit

1 Determines stop bit as two bits

0 Determines stop bit as one bit

COVP D5

1 Sets cut depth value override with cut depth
override mmput in Stroke Removal in Turning

SIF1BID - SIF1BIA D3 - Dy
Sets input baud rate for current loop and R5232C

(G71) and stock removal in facing (G72) interface
0 Sets cut depth value override with setting
#6004,
Baud Rate | SIF1BID | SIF1BIC | SIF1BIB | SIF1BIA
CLNO Dy 50 0 0 0 0
1  OQutputs "0" by inputting "." and outputs 100 0 0 0 1
® 0 by nputting "0," 1n ISO code. 110 o o : 0
0 Does not perform the conversion above.
150 0 0 1 1
HSRWD DO 200 0 1 G 0
1  Automatically starts at high speed n high- 300 0 1 0 1
speed rewinding
0: Does not start automatically at high speed 1n 600 0 1 1 #
high-speed rewinding. 1200 0 1 1 1
2400 1 o I 0 G
£6024 ORGZ| NZZ |CNZZ !ORGZ NZX |CNZX 4800 i o a ]
Sets the method of reference point return on Z- 9600 ! | o | ! 0

and X-axis
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Qutput for Current Loop and R5232C

#6028 l L

SIFICO Ds

Determines whether cutput contrel code for cur-
rent loop and R3232C interface 15 sent or not

D5 D4 Dg DI DU

1 Does not send control code
0 Sends control code
SIFISO D4

Determines output stop bit for current loop and
RS232C interface as two bits or one bit

1  Determines stop bit as two bits
0 Determines stop bit as one bit
SIF1BOD-SIF1BOA D3 - Dp

Sets output baud rate for current loop and
RS232C interface

Baud Rate | SIFtBOD | SIF1BOC | SIF1BOB | SIF1BOA

50 0 0 o 0

100 ] 0 ¢ 1

110 0 0 1 0

— 150 0 0 1 1

200 0 1 0 0

300 0 1 0 1

600 0 1 1 o

1200 0 1 1 1

2400 1 0 0 0

4800 t 0 0 1

9600 1 0 1 0
#6050 | XBLP
#6051 l ZBLP

XBLP, ZBLP

Sets backlash compensation value for X- and Z-
axis

Setting range 0 - 255

Setting Least output tncrement
46056 i XPSET
#6057 r ZPSET

XPSET, ZPSET
Sets position error range for X- and Z-axis

Setting range 0 - 255

Setting Least output increment
16068 XPERML
76069 ZPERML

XPERML, ZPERML

Sets leadscrew error compensation multiplication
factor for X- and Z-axis

Outputs the result of the preset compensation
value multiplied by the multiplication factor as
the error compensation value

Setting range 0 - 255
{Setting 0 will not execute compensation.)

#6074 XSVER

6075 ZSVER

XSVER, ZSVER

Sets servo error limit for X- and Z-axis
Position dewviation exceeding the preset value
causes an alarm "34A "

Setting range 0 - 255
Standard setting 16
Setting 1/16 x (D/A saturation value)

6080 CUFRD

Ramd threading pull-out width during thread-
cutting

Setting range 0 - 255
Setting 0 1 lead

#6081 SIDRG
SIDRG:

Spindle indexing completion output allowable range

Setting range 0 - 255

Setting* 1 = 1 pulse {= 360/40%6 deg)
#6082 . SIDET
SIDET*
Spindle index positionung completion output timer

0 - 255

1 = 8 msec

Setting range-
Setting-
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I 6083 ‘ ' SIDGANT i

SCRBAS

6085 W

SIDGANI1-
Sets spindle indexing command voltage gamn No L.

Setting range 0 - 255

SCRBAS

Sets bias speed at Exponential Acceleration/
Deceleration during threadcutting.

Setting range 0 - 255

Setting 1 =0 31 mV/pulse Setting  2Kpps
\ #6084 1 SIDGAN 2 #6096 WOIMUL
SIDGAN2 WOIMUL

Sets spindle indexing command voltage gain No 2.

Setting range 0 - 255
Setting 1 =0 31 mV/pulse

SIDSER

56085 ‘ ‘

SIDSER.
Sets the percentage of the spindle speed for
starting spindle indexing

Setting range 0 - 10

Setting 1 = {Spindle indexing speed command)
* 10
76092 L CUTACC
CUTACC

Tmne constant at exponential Acceleration/
Deceleration during feed.

Setting range 0 - 255

Settmg. "n" = z-— 1 t constant (ms), set by
4 ms.

I 6093 l ) CUTBAS

CUTBAS

Sets bias speed at Exponential Acceleration/
Deceleration during feed

Setting range 0 - 255

Sets the multiphcation factor of changed compen-
sation value from external input during external
tool compensation function (M9%4, M95) The final
changed value 1s the result of the changed com-
pensation value by external input multiphed by
this multiplication factor

Setting range 1 - 10

Setting 0 1

#6108 UMEIA [

#6109 UMEIA]

£6110 UMEIA®

6111 UMEIA =

igir2 UMEIA (

#6113 UMEIA )
UMEIAs

Specify the punching pattern in EIA for special
characters employed 1 user macro, [ , ], ¥, =,
(, ), used in turn, beginning with #6108

Setting range 0 - 255

Setting Sets the punching pattern using the
decimal value converted from the binary value
which defines the pattern

Note When "0" 1s set for each character,

Setting 120 mm/min (metric output) punching patternwil! be as listed below.
120 in/min {inch output)
Specal
A I ! 6 5|4l 3] 2|1
- T

| Fecos SCRACC [ OO+ O
SCRACC } O Ole O
Time constant at Exponential Acceleration/ * O 1010
Deceleration during threadcutting = OO0 - OO
Setting range 0 - 255 { Ol e @
Setting 'n" = %— 1 t. constant (ms), set by ) O O e J @)

4 ms.
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#6114 NBUFM 1
#6115 NBUFM 2
¥
6116 NBUFM 3
|
| 56117 NBUFM 4
#6118 NBUFM 5
‘ 46119 NBUFM 6

NBUFMI1, 2, 3, 4, 5, 6

UMMI1, UMMZ, UMM3, UMM4

Sets M codes for calling user macro of program
No. 09001 to O9004

Setting range 0 - 255

#6134 UMT

UMT

1 Regards T-code command as macro call com—
mand calling the macro of program No. 0%000
0 Regards T-code command as basic T-code

Note This selection 1s effective only for the
user macro option

Sets up to 6 M codes for stopping advance read-
ing function (buffering). #6220 MSTF
Setting range 0 - 255 MSTF
\ 46120 UMG 1 Sets the interval from the time M, S, and T codes
! are transmitted until the time MF, SF, and TF
| are transmitted
‘ #61?1 umG2 Setting range 0 - 65536 msec
i
i £G122 UMG 3
i #6222 { HPMAX
| #6123 UMG 4
' HPMAX
E £6124 UMGS Specifies the maximum handle feedrate, which 1s
common to the all axes
#6125 UMG B Setting "1" = 125 pulses/sec
‘ #6126 UMG7
L — #6223 HPMUL
i
‘ r6t27 UMG8 HPMUL
| Sets the value when MANUAL PULSE MULTIPLY
| Fo128 UMG9 switch 1s set at x100.
- Setting "1" = 125 pulses/s
’ #6129 r ‘ UMG 10
UMG1 ~ 10 #6224 SAGRT
Sets G codes for calling user macro of program SAGRT

No. 09001 to O9004.

Specifies the delay time for checking the spindle

Setting range. 0 - 255 speed reaching signal {(SAGR)
Setting range 0 - 65536 msec
| #6130 UMM 1
| #6131 UMM 2 #6228 G 98 MAX
-
46132 UMM 3 GIEMAX
Specifies the maximum feedrate at G98 command
[
; +6135 UMM 4 (feed per mmute) common to all axes

Setting range

Setting "1" = 1000 pulses/min
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46229 ] G35F i

G35F

Specified the feedrate at Tool Set Error Com-
pensation (G35},

Setting range
Setting "1" = 1000 pulses/min

When the parameter 1s set at "0," feedrate follows
F command

I #6230 . l NEGNR

NEGNR

When a circular path 1s drawn in Tool Radius Com-
pensation outside a corner approaching 180°, the
movement follows describing a very small eircular
arc This parameter 1s used to set the critical
arc value, 1f this arc movement 1s considered to
affect the workpiece surface machining

Setting range 0 - 65536
Setting Least input increment

The corner arc setting 1s 1gnored when
AX £ NEGNR
AY = NEGNR
Standard setting = 5

(A

MY

#6231 ROVFO

ROVFO

Specifies the FO speed for Rapid Traverse
Override

Setting range
Setting "1" = 125 pulses/sec

56232 G31F

G31F

Specifies the feedrate in the skip function (G31}
Setting range

Setting "1" = 1000 pulses/mn

This setting 1s effective when parameter #6019D 4
(SKPFED) =1
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‘ 6233 } JOGO
) §
16264 \ JOG 31
JOG0~JOG31

specify the feedrates for the respective positions
on the jog feedrate select switch

Setting range

Setting "1" =0 5 mm/mm (metric output)
"1" = 0 05 in/min (inch output)
Continuous
Switch gii?:js Parameter Manual Feedrate
Fosition % Number | Settng ;| mm/min
0 0 #6233 0 8]
1 10 #6234 1 1
2 20 56235 2 2
3 30 46236 4 4
4 40 16237 6 6
5 50 6238 8 8
B 60 56239 10 10 T
7 70 #6240 12 52
8 80 16241 15 15
9 a0 =6242 20 20
10 100 #6243 25 25
13 110 76244 30 30
12 120 26245 40 40
13 130 £B246 50 50
14 140 r6247 60 60 |
15 150 16248 80 B0
16 160 +6249 100 100
17 170 #6250 120 120
18 180 #6251 150 150
19 190 26252 200 200
20 200 26253 250 250
21 Y 76254 300 300
22 0 £6255 400 400
23 4] #6256 500 500
24 4] #6257 6500 600
25 0 6258 800 800
26 8] 6259 1000 1000
27 8] 6260 1200 1200
28 0 EB261 1500 1500
29 4] 16262 2000 2000
30 4] 16263 2500 2500
31 8] 16264 3000 3000
15266 MACGR 1 —‘
r6287 MACGR 2
6268 MACGR3
=6269 MACGR 4




MACGR1-MACGR4

Sets spindle speed upper humt for gear 1, 2, 3,
and 4 orderly

0 - 6000 (rpm)
When the setting 1s at 0, the speed 1s not clamped

Setting range

GRSREV

#6270

GRSREV

Sets the speed command output to spindle motor
when gear shift input {(GRS) 15 given

Gear shift spindle motor speed

Specify the mintmum speed of the spindle, re-
spectively for gears 1, 2, 3 and 4 each selected
by an input signal

0 - 6000 (rpm)

Setting range

SPINDLE MOTOR
SPELD COMMAND

1y

|

| -

|
I

|
|
i
I_ (rpm)

+
Sett '
etting value Spindle motor max speed IL l_
(Command = 10 V) #6271 16272 46273 #6274
(GRIREV) (GR 2REV), (GR 3REV) {GR 4 REV)
x 2047 --- 12-bit output #6268 #6267| w6288 28260
{MACGR1} (MACGR 2) (MACGR3)  (MACGR4)
Gear shift spindle motor speed 26278 (,\:,32(;724]
Spindle motor max speed (Jgg;m IMICGR 3)
(Command = 10 V) I
x 32512 --- Analog output
Setting range 0 - 6000 #6280 RPDX
#6271 GR IREV #6281 RPDZ
46272 GR2REV RPDX, RPDZ
Specify the rapid traverse rate for X- and Z-
56273 GRAREV axis, respectively
Setting range: 0 - 3200
i6074 GR4REV Settlng mn = 125 pu]seslsec
GRIREV-GR4REV
#E286 ACCX1
Specify the maximum speed of the spindle, respec-
tively, for gears 1, 2, 3 and 4 each selected by
an 1mput signal Set the spindle speed applica- #6287 ACCZ1

ble when the speed command voltage 15 10 V

Setting range 0 - 6000 (rpm)

GSCREV

#6275

GSCREV

Specifies the spindle motor speed m effect when
a spindle operation {(GSC)} input 1s entered

Setting range 0 - 6000 (rpm)

8276 MICGR1

1
! 16077 ' MICGR 2
26278 MICGR 3
46279 MICGR 4

ACCX1, ACCZ1

Set the time constant for Linear Accel/Decel for
X- and Z-axis, respectively

Setting range

Setting  "1" = 125/8 x 103 P/{sec?
(P. least output increment)
#6304 XREFP
46305 ZREFP |

XREFP, ZREFP

Sets the traverse distance for Reference Point

Return, respectively, on the X- and Z-axis.
Setting range 0 - 32767

Setting "1" =1 pulse
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ACCX2, ACCZ2
#6310 XREFV 1
Set time constant for linear accel/decel of X- and
Z-ax1s, respectively
#6311 ZREFV1
Note Parameters #6318 to #6321 must be set

XREFV1, ZREFV1 under the following conditions

C
Specify the approach speed } for Reference Point 2nd Step Constant _ Rapid Accel/Decel Constant

C t
Return, respectively, on the X- and Z-axes. Change Speed Speed Constan
xn {1, 2, 3 .... n)

Setting range 0 - 200
2nd Step Constant
Setting "1" = 125 pulses/sec (Rapid Traverse Rate) - (Chang;p Speed)

_ (Rapid Traverse
} Accel/Decel Constant)

i #6316 ‘ XREFV 2

RAPID TRAVERSE SPEED

l 6317 \ ZREFV 2 #6280 56281 ~—fb-———o -

#6318 16319 - #6320 £6321
CHANGE SPEED {CONSTANT

XREFV2, ZREFVZ

AT 2ND STEP}
Specify the approach speed 2 for Reference Point (E%ZNSSTALGTZB'J’
Return, respectively, on the X- and Z-axes. AT 18T STEP)
Setting range* ¢ - 200
Setting: "1" = 125 pulses/sec
{ FBSZQJ XPERED l
DECELERATION POINT |
"
RATIO TRAYERSE RATE r6323 ' ZPERED W
N (5963 #6281 APPROAGH SPEED 1
(26310 #6311
APPROACH SPEED 2
i (6316 £6317) XPERED, ZPERED
1
) TRAVERSE DISIANCE Specify the number of the end pomnt for Leadscrew
i (6304 %530 Error Compensation, respectively, on the X- and

1
1

SPEED SEQUENCE
i h i Z-axes
1

WIDTH | DECEL LS SIGN

| Setting range 0 - 255

_";M-“-“—’I—ﬂ]——— ZERD POINT SIGN
AREAA | AREAB
i #6328 W XPERST

Reference point return direction
#6010 (ZRNDRX, ZRNDRZ)

16329 ZPERST l

XPERED, ZPERED

Specify the number of the start paint for Lead-
46318 RPDX 2 screw Error Compensation, respectively, on X-
and Z-axes
#6319
b RPDz2 Setting range 0 - 255

RPDXZ, RPDZ2

Set change speed for linear accel/decel of X- and r#6334 XPEROR
Z-ax1s, respectively. -

Setting range 0 - 3200 l 46335 ZPEROR

Setting "1" = 125 pulses/s XPEROR, ZPEROR

46320 ACCX2 } Specify the reference pomnt for Leadscrew Error
compensation, respectively, on the X- and Z-
axes

FE321 ACCZ2

‘ i Setting range 0 - 255
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#6342 SIFREF

#6606 XSL1M

SIDREF
Sets the reference point for spindle indexing

Setting range 0 - 4095

Setting. "1" =1 pulse (= 360/4096 deg )
#6343 SIDRV t
SIDRV1

Sets the spindle speed for spindie indexing
Setting range 0 - 32512

Setting 1 =0 31 mVv

§6344 SIDCRP

SIDCRP
Sets the spindle indexing creep speed
Setting range 0 - 32512

Setting "1" =0 31 mV

#6345 SIDCRS

SIDCRS
Sets the spindle indexing creep start position

Setting range 0 - 4095

Setting 1 =1 pulse (= 360/4096 deg)
46346 | r SIDGEP
SIDGEP

Sets the spindle indexang command voltage gairn
No. 2 start position

Setting range 0 - 4095

Setting  "1" = 1 pulse (= 360/ 4096 deg)
#6600 XSL1p
#6601 ZSL1P

XSL1P, ZSLI1P

Specify the plus direction boundary value for
Stored Stroke Limit 1, respectively, on the X-,
and Z-axes

0 - 99999999
Setting., "1" = 1 pulse

Setting range

#6607 ZSL1M

XSL1M, ZSL1M

Specify the minus direction boundary value for
Stored Stroke Lamit 1, respectively, on the X-,
Z-axes

Setting range 0 - 99999999
Setting. "1" = 1 pulse

#6612 XZFP 2L

16613 ZZP2L

XZP2L, ZZP2L

Specify the distance between the first and the
second reference point, respectively, on the X-,
Z-axes

Setting range -99999999 - 999959999
Setting. "1" = 1 pulse

16624 XBPTS

#6625 ZBPTS

XBPTS, ZBPTS

Sets the absolute coordinate values of X- and Z-
ax1s where the reference tool turns on touch
switch during tool set error compensation of X-
and Z-axas.

#6626 MAXDUW

MAXDUW,

Sets upper limt of U and W for offset data. The
mput of the value exceeding the limit will cause
an alarm.

Note Parameter #6018 D3 15 set to "1," the pa-
rameter setting 1s effective.

#6630 XSETI

#6631 ZSET!
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APPENDIX 2 LIST OF PARAMETER NUMBERS (Cont'd)

XSETI, Z8ETI.

Specify the value for Automatic Coordinate
System Setting at the time of inch mput, respec-
tively, on the X-, and Z-axes A desired value
should be set 1n inches for the distance between
the first reference pownt and the reference point
of the coordinate system to be established

Setting range -99999999 - 99999999

Setting "1" =0 0001 mn
L#GGSG \ r XSETM
L#BGG? ! ZSETM

XSETM, ZS5ETM:

Specify the value 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 milhmeters 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" =0 001 mm

#6642 ] | XPEINT —l
L

o | |

ZPEINT l

XPEINT, ZPEINT

Specify the compensation inverval 1n Leadscrew
Error Compensation, respectively, on the X- and
Z-axes

Setting range -99999999 - 99999999

Setting "1" = 1 pulse
8000 PEMNO
§ §
£B8255 PEMN 255

PEMNO-PEMN 255

Specify Lthe respective values of Leadscrew
Error Compensation

Setting range 0 - ¥15 (Incremental designation)
0

- %128 (Absolute designation)
Setting "1" = Output increment

Incremental/absolute destgnation 1s selected by
parameter #6023D7 (PERIAB)

Axis for compensation 1s 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 1s 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

Compensation axes
No of correction points
Compensation base point Reference point
Compensation interval 6000 Pulses or more

Absolute/incremental
(Set by Parameter #6023D7
PERIAB }

Data setting system

Compensation value

Mimimum compensation unit
put increment)

A-19

1 pulse (least out-

Compensation multiplication factor 3X max

One-time-compensation value 15 pulses max

(Compensation multiphcation)
Notes

1 Regardliess 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
15 ¥127 pulses  Compensation multiphcation
1s taken on this value

3 No of correction points on each axis can be
arbitrary as far as the total compensation
potnts are within 256



Table 4-1 shows the hist of diagnostic numbers
and signal names of standard mmput/output signals

COMPENSATION iNTERVAL

REFERENGFE 6000 PULSES (=6mm)

POINT /\
LEADSCREW EAROR
MEASURED
'_,_n—'—"'ﬂ-l
A b sm x s
ABSOLUTE
S1 6 0 0 FL +1 41 el +2 +2 —~  SET AMOUNT
S1uB B +1 9 08 4L 6 —  |NCAREMENTAL
Ll SETAMOUNT
[] COMPENSATION
= [poge | o0 oz [ saca [ 5005 [006 [s007 [s00s [ 0] PARAMETERS

COMPENSATION

BASE NUM
p SE NUMBER 28000 T =1
rao0n | 0
COMPENSANION # 8002 [
MINIMUM P
UM POINT 78003 | 0
w
COMPENSATION #8004 § +1 [ |52
MAXIMUM PQINT 8 8005 0 <
X AXIS < #8006 | 0 x
z
COMPENSATION #8007 0 O
MULTIPLICATION w
28008 | +1 e
[ooss [ 1] e T |2
COMPENSATION 5
INTERVAL # 8o 2
¥ 6642 6000 ' =
A%SOLUTEILNCHE :
MENTAL SETTING
# B098
s6023D ]| 0 | 5095
# 8100
w
=
<
/_—""‘m._,_J >

PARAMETER OF
COMPENSATION
AMOUNT ON
EACH POINT

® AXIS
BASE POINT

Tabile 3 1
AXIS Parair:n eter Functions
X #6642
Compensation (XPEINT} | 8000 OR MORE
Interval 7 #6642 1" = 1Puise
(ZPEINT)
Absolute/Incre- 0 = Incremen-
mzsr,:t)al:{getnt?r:e #6023 Dy tal setting
“ (PERIAB) | 1 = Absolute
Switchable setiing
X #6334
Compenastion (XPEROR)
Reference No 7 #6335
(ZPEROR) Value of param-
X #6322 eter # of compen-
Cornpensation (XPERED) | sation on each
Max Paint z #6323 point minus
(ZPERED) | 8000 will be
#6328 written
X
Compensation {(XPERST)
Min Point z #6329
(ZPERST)
O to £7 (Incre-
Compensaton | X mental setting)
#8000
Value on Each 48955 0to £127 (Ab-
Point 4 solute setting)
1" =1pulse
c X #6068 Gto 3
ompensation (XPERML) 1 =1X
Multiplication 45069
Factor Z | (ZPERML

APPENDIX 4 LIST OF STANDARD INPUT/OUTPUT SIGNALS

and monitor signals

Diagnostic
Number

Dispiay

#1000- #1096

Input signals from machine

#1100-#1157

Output signals to machine

#1200- #1223

Output signals to machine interface {PC)

#1300 -#1331

Input signals from machine interface {PC})

#1280-£1295

Monitor signals

Notes

1. Momitor signals are used to check the inter-
nal condition of the control

2.
- #1157

Refer to machine toeol builder's manual.

D7 D Ds D4 D3 D2 D1 Do

0 o 0 0

T— Contact op

1 1

T\

ened

1

1

Contact closed

Fig 4 1 Status Display of Input/Output Signals

The functions of signals #1000 - #1096, #1100
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#1300

#1301

#1302

#1303

21304

#1305

1306

£1307

Table 4-1 List of Standard Input/Qutput Signals

Input Signals
D, Ds Ds Ds Da Dy Oy Dq
[ EDT i MEM ’ D ‘ T , ‘ HiS \ J ' RT J
EDIT  MEMORY  MDI TAPE HANDLE/  MANUAL  MANUAL
STEP JOG RAPID
MP 1 ‘ ROV 2 ROVt | FV16 { FVB | FV4 ‘ FV2 \ AV ]

RAPID SPEED OVERRIDE

FEEDRATE OVERRIDE/MANUAL JOG SPEED

| w2 [ o -z +z —x | +x | wmpa | mp2 |
MANUAL PG AXIS MANUAL TRAVERSE AXIS MANUAL PG

SELECT

DIRECTION SELECT

MULTIPLY SELECT

INHEDT [ AFL [ ABS | DRN BOT DLK MLK SBK
INHIBIT MST  MANUAL DRY BLOCK  DISPLAY MACHINE  SINGLE
EDIT LOCK ABS RUN DELETE  LOCK LOCK BLOCK
| ZRN cbz ‘ SWZ \ RWDH ‘ SRN ‘ pST I 5P ‘ ST ‘
RETURN  THREAD ERROR HIGH-SPEED SETUP  POSITION  FEED CYCLE
TO CUT UP  DETECT REWIND POINT SET HOLD START
REFER- RETUBN
ENCE
l ERR1 ‘ ERRO STLK } RWD EOP ] ERS l FIN ’ MRD ‘
EXTERNAL ERROR INTER-  REWIND END OF  EXTERNAL  MST  MACHINE
,NPL?? RUPT PROGRAM RESET FIN READY
1 SAGR | \ *DCZ *DCX oLz ] 41z ‘ foLX \ " HLX
 ee—
gﬁg“E%'-E DECREASE INPUT FOR OVERTRAVEL INPUT
REFERENGE POINT
AGREE- EFERENCE PO
MENT

GSC

i

SSTP ‘ SINV ! GR4 |

GR3 l GR2 I GR1 |

L GRS |
S- SPINDLE

COMMAND SPEED
CON-
STANT

CONSTANT O

S- SPINDLE GEAR RANGE SELECT

COMMAND COMMAND

INVERT



#1308

£1309

#1310

#1311

#1312

#1313

#1316

H1317

Input Signals

Dy Dg Ds Da Ds D2 0 Do
I EOUT ‘ EVER [ EIN ’ DRSZ I DRSX l SAT l SMN \ EXTC ‘
NC NC NC 5- 5- TIME
PROGRAM PROGRAM PROGRAM DISPLAY RESET COMMAND COMMAND  COUNT
PUNCH VERIFY INPUT AUTO MANUAL
ouT
} BDT9 l BDT8 I BDT7 | BDT6 l BDTS ‘ BDT 4 ‘ BDT3 l BDT2 ‘
ADDITIONAL BLOCK DELETE
WN16 ‘ WNS8 ‘ WN4 ‘ WN2 WN1 ‘ SPC l SPB ' SPA ‘

EXTERNAL WORK NUMBER SEARCH

SPINDLE OVERRIDE

l WOM ‘ WOP

I | CPFN | HOFS |

MIX | PRST ‘ ove J

TOOL WEAR-OUT
ADJUST INPUT

CUTTING AUTO
INTERRUPT MODE
POINT HANDLE
RETURN OFFSET

X AXIS PROGRAM OVERRIDE
MIRRCR RESTART  CANCEL
IMAGE

‘ LCO\HG { cove {

cova | covz | covn_‘

GT1/G72

CUTTING OVERRIDE

| | ] | | et | zaE | xae skp |
s
| sos | sp7 | spe | sos [ SiD4 l SID3 | siD2 | SID1 ]
SPINDLE INDEX POSITION SET
1 TP8 1 TP4 ' P2 [ TP [ SID 12 | SID1N l SID10 ‘ SiDg }

TOOL NO SET FOR STORED
STROKE LIMIT
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Table 4—1 List of Standard Input/Qutput Signals (Cont'd)

Input Sigrals
By De Ds D4 D3 Dy Dy Do
T
#1318 TTLTM ‘ WSKP | TLRST ‘ SIDXI Isu)xme i TPs | SIDX
TIMER TOOL  TOOL  SPINDLE SPINDLE  TOOL NO  SPINDLE
OCUNT SKIP RESET  INDEX _ INDEX ~ CHANGE  INDEXING
SIGNAL FOR TOOL LIFE CONTROL RESTART e |onS S
MENTAL
DESIGNA-
TION
318 | ROV4 l SPE i SPD A1 | TLAIB | TLA14 | TLAT2 ‘ TLAT!
o= T
RAPID SPINDLE CHANGE TOOL NO {TOOL LIFE CONTROL)
OVERRIDE OVERRIDE
41320 | DEND | DERR ‘ ] | i l i
DATA DATA
SETEND  ERROR
TEND  ERRO
EXTERNAL OFFSET
INPUT CONTROL
#1321 ] OF 28 OF 24 OF 22 } OF 21 OF18 OF 14 ore | OFnW

DATA INPUT FOR EXTERNAL OFFSET

41322 *7 | l DX OFSN l OF 38 I OF 34 i OF 32 ‘ OF 31
X 10 FOR  SIGN OF
DATA DATA

$1323 Bs(som | mirspie) ‘ RIG(SDIS) | RISSDI4) [ RI4(SDI 3) ] RIBISDI2) | AI2(SDI1) ‘ nn(solcﬂ

EXTERNAL INPUT OF S-COMMAND (S4 DIGIT) NO t

#aza | (sDITS) | song | (o | o1 | (o | spiio) | (spio) | soiw

EXTERNAL INPUT FOR S-COMMAND (S4 DIGIT) NO 2

#1325 ‘ urs I ule | us ur4 ’ ul3 ‘ ul2 ‘ Uit ulo w

INPUT FOR USER S MARCRQ' NO 1
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Input Signals

Ds Dg Ds D4 Ds Do Dy Dg

#1326 | ulis l uit4 I un3 ’ ut2 ] Uit J uUHo utg ‘ 1B |

INPUT FOR 'USER S MACRG’ NO 2

327 | EDY | ED& ‘ EDS | ED4 ‘ ED3 ED2 ' ED1 | EDO l

EXTERNAL DATA INPUT NO 1

#1328' ED15 [ ED14 l ED13 ED12 ED1 ED1C | ED9 | EDS8 ]

EXTERNAL DATA INFUT NO 2

51320 | EDCL | EDS2 | EDS 1 [ EDSO | EDSD | EDSC | EDSB | EDsA |

CONTROL SIGNAL FOR EXTERNAL DATA INPUT

e | | | | | | | |

#1331 |
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#1200

#1201

q1202

21203

£1204

#1205

#1206

1207

Table 4-1 List of Standard Input/Qutput Signals (Cont'd)

Qutput Signals

D; Dg Ds Dy Dy D2 Dy Do
ers } M24 ‘ M22 ‘ M21 | M18 , M 14 M 12 ‘ M J
M FUNGTION BCD OUTPUT

[MSOR ‘ MO2R ‘ MO1R \ MOO R | M 38 { M34 | M32 \ M3t
M 30 M02 MOt MO0
DECODE DECODE DECODE  DECODE
OUTPUT OUTPUT  OUTPUT  OUTPUT
' { F | SF MF SINVA IER \ £SPS l RST \ ALM i
T-FUNG- S-FUNC- M-FUNC- 54 INPUT  EMERGENCY RESET  ALARM
TION TION TION DIGIT OUT ERROR STOP ouT- OUTPUT
SAMPL-  SAMPL-  SAMPL- INVERT  OUTPUT OUTPUT PUT
ING ING ING STATUS
OUTPUT  OUTPUT  OUTPUT
i EDTS AUTO MAN THC RWDS op | Den
EDIT AUTO MANUAL THREAD REWIND  FEEDING POSITION-
OPERAT- MODE  MODE  CUTTING STATUS ING END
ING STATUS  STATUS  STATUS
STATUS
s?6 | sa4 | s22 | s | s18 | s siz | si |
S-FUNCTION BCD OUTPUT
[ T28 T24 T22 T21 T18 T 114 i T12 | T11
T- FUNGTION BCD OUTPUT
2z7pPz [ 27PX } 2Pz ZPX | ] SPL ‘ STL
ZAXIS  XAXIS  ZAXIS X AXS FECD CYCLE
NO 2 REFERENCE REFERENCE Hoo v
POSITION POSITION
' ‘ \ !
1



Output Signals

D; 1Y

Ds Dy Da Dz ] Do

#1216 | Ro8(s0D7) | Ro7 (5006 | ROB (SDDS) [ Ros(s004) | RO4(5DD 3 | Reaiso02 | Rozisoo | Aorispoo) |

EXTERNAL OUTPUT FOR S-COMMAND (S4 DIGIT) NO 1

#1217 | (spD1s) | (sop14) | (soD1R) | (SDD12) |R012(SDD11}|HO1HSDD10)|ROIO(SDDQ)‘ROQ(SDDS)’

EXTERNAL QUTPUT FOR S-COMMAND {S4 DIGIT) NO 2

#1218 l REND ! ZSTB 1 XSTB I l [ ' ‘
EXTERNAL  Z AXIS X AXIS
OFFSET
INPUT EXTERNAL OFFSET

READ END  INPUT STROBE

#1219 f ESEND ’ EREND | [ | TLCH | SIDXO ’ TPSA l SIDXA {
EXTERNAL EXTERNAL TOOL SPINDLE S 5 SPINDLE
DATA DATA CHANGE  INDEX  LIMIT INDEX
SEARCH  INPUT COMMAND EXECUT- AREA END
COMPLE- GOMPLE- (TOOL LFE  ING CHANGE
TION TION CONTROL) END

#1220 vo7 uo6 Vo5 uo4 uo3 { uo2 [ Uo1 | T |

OUTPUT FOR "USER S MACRO” NO |
#1221 LUO i5 ’ Uuc14 uo13 uQt2 uon uQ to uog uos

OUTPUT FOR "USER'S MACRQ" NO 2

#1222 [ {

1223 | ]
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Table 4—1 List of Standard Input/Qutput Signnals (Cont'd)

Output Signals
DT DG D5 Dy Da Dz Dy DO
#1280 o) [ 0 | 0 [ R ] F | SN3 \ SN2 | SN1 1
REVERSE FORWARD SYSTEM NUMBER SWITCH
TAPE READER S
MANUAL SWITCH
#1281 rPWLST | *OFFPB | \ ONPB L *OLD \ SVAM 1 *ESP *OHT ‘
DG POWER POWER  OVER-  SERVO  EMER- OVER-
POWER OFFPB ON PB LOAD ALARM  GENCY HEAT
LOST STOP
#1282 L1HP7 | 1HP6 | 1HP5 ‘ 1HP 4 | 1HP3 | 1HP?2 \ 1HP1 | 1HPO \

NO 1 MANUAL PULSE GENERATOR MONITOR

#2es | | | | | | L

#1284 Eswx i SVMX ' I l i j

[E———————
SERVO POWER ON

{= NRD"
g8 | O 0 o | o© | o | o | o | o J
CONSTANT 1
sess | o | © o | o | o | o | o | o ]
CONSTANT "0

#1287 I; \ ‘ ‘ ‘ ‘ \ SRD3 } SHDX“

Z-AXIS X-AXIS
P
SERVO UNIT READY




#1288

#1289

#1260

#1201

#1292

#1293

#1294

#1295

Output Signals

Dy Dg Ds Dy Da Dy Dy Dy
‘ ALMX ’ PGALMX I SERX | "TGONX I ALX | OLX { FUX I SRDX ;
SERVO PG SERVO
ALARM ALARM  ERROR OF MCNITOR FOR SERVD UNIT OF X AXIS
OF X OF X X AXIS
AXIS AXIS
(TOTAL)
J ALMX 1 PGALMZ ’ SERZ [ *TGONZ 1 AlLZ | oLz ‘ FUZ | SRDZ |
SERVOD PG SERVO
ALARM ALARM ERROR OF MONITOR FOR SERVO UNIT OF Z AXIS
OF Z OF Z Z AXIS
AXIS AXIS
(TOTAL)
| ALM28 l ALM 24 | AlLM 22 J ALM 21 i ALM18 ‘ AlLM 4 [ ALM12 J ALM11

ALARM CODE MONITOR

l ‘ ’ ’ [ ALM 38 r ALM 34 | ALM32 ! ALM 31 r
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APPENDIX 5 LIST OF ALARM CODES

Code Causes Code Causes

000 012 OVERFLOW (128 CH)
BUFFER CAPACITY OVERFLOW IN A BLOCK
{128 CHARACTERS)

001 ZR UNREADY (X} 013 PROG ERROR {NO ADDRESS)

REFERENCE POINT RETURN NOT COMPLETED X

ADDRESS PLUS NO DATA AND NEXT ADDRESS
COMMAND OR NO ADDRESS PLUS DATA

002 ZR UNREADY (Z) 014 PROG ERROR ( —, " )
REFERENCE POINT RETURN NOT COMPLETED Z SIGN ' —," AND ' NOT CORRECTLY USED
003 015 PROG ERROR (UNUSABLE CH)
UNUSABLE CHARACTER PROGRAMMED IN
INSIGNIFICANT DATT AREA
004 016
005 RESET UNREADY (AFTER EDITING} 017 PROG ERROR (8 DIGITS)
CYCLE START WITHOUT DEPRESSING RESET INPUT DATA OVERFLOW (MORE THAN 8 CHARAC-
BUTTON AFTER EDITING TERS)
006 018
007 019
008 020 PROG ERROR (G}
UNUSABLE G CODE OR G CODE NOT INCLUDED
IN OPTIONS PROGRAMMED
009 (0731 PROG ERROR (G)
G CODES IN 1, AND * GROUPS PROGRAMMED
SIMULTANEQUSLY IN A BLOCK
010 TH ERRCR 022
TAPE HORIZONTAL PARITY ERROR
o1 TV ERROR 023

TAPE VERTICAL PARITY ERROR




Code

Causes

Code Causes

024 PROG ERROR {G, G 41-44) 036 PROG ERROR (P-G 10}
UNUSABLE G CODE COMMANDED DURING NOSE TOO LARGE P (NUMBER DESIGNATION} WHEN OFFSET
RADIUS COMPENSATION IS PROGRAM-INPUT
025 037 PROG ERROR (G 10)
TOO LARGE R WHEN WORK COORDINATE SYSTEM
IS PROGRAM-INPUT
026 PROG ERROR (G 41-44) 038
RISE ERROR IN NOSE RADIUS COMPENSATION
027 PROG ERROR (G 41-44) 039
ERROR DURING NOSE RADIUS COMPENSATION
(ERROR IN CIRCULAR INTERPOLATION MODE)
028 040 PROG ERROR (M98, G 65/66)
P NOT PROGRAMMED IN G 65/66 BLOCK
P OR Q NOT PROGRAMMED IN M 98 BLOCK
029 041 NG PROG
PROGRAM NO (SEQUENCE NO ) NOT FOUND WHEN
PROGRAM IS CALLED BY M98, M99, G&5, G66, G,
M, AND T
030 PROG ERROR {F/E) 042 PROG ERROR (M 98, G 65/66 NEST)
SUBPROGRAM (M88) OR MACRO CALL (G 65/G 66)
NG F OR E COMMAND N FEED COMMAND FIVE-NESTED
031 PROG ERROR (R = O) 043
CIRCLE WITH RADIUS 0 COMMANDED IN CIRCU- P NOT SPECIFIED IN M 91 BLOCK
LAR ARC COMMAND
o032 044
033 045
034 PROG ERROR (G 02/03) 046
CIRCULAR ARC R DESIGNATION ERROR
035 PROG ERROR (T OFS) 047

TOO LARGE NO OF T OFS CODE FOR TOOL
RADIUS COMPENSATION AND TOOL LENGTH
COMPENSATION
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APPENDIX 5 LIST OF ALARM CODES (Cont'd)

Code

Causes

Code Causes

048

PROG ERROR (G 41-44)

INTERSECTION POINT NOT OBTAINED BY INTER-
SECTION COMPUTATION

PROG ERROR (G 41-44)

PROG ERROR (G 34)

LEAD INCREASE/DECREASE VALUE EXCEEDING
MAXIMUM PROGRAMMABLE VALUE DURING VARIA-
BLE LEAD THREAD CUTTING

MINUS VALUE OF LEAD COMMANDED

060

049 061 PROG ERROR (G 11/G 12 IN THREAD)
REVERSE OR ALMOST REVERSE COMMANDED IN ROUNDING, BEVELING COMMANDED IN THREAD
M 97 MCDE CUTTING BLOCK
050 PROG ERRCR (G 11/12) 062 PROG ERROR {G 32/G 33)
I, K, R NOT CORRECTLY COMMANDED FOR
BEVELING AND ROUNDING VALUES OF | K, R TOO THREAD CUTTING COMMANDED IN G €8 MODE
LARGE
RAPID THREAD PULL-UP VALUE IN X-AXIS DIRECTION
IN THREAD CUTTING WITH BEVELING SMALLER
TAPERING COMMAND IN BLOCKS FOR BEVELING
AND ROUNDING THAN BEVELING VALUE SET BY PARAMETER
PR RROR (G92/G78/G2
052 PROG ERROR (G 01 064 06 E (G 92/G 78/G21)
RAPID THREAD PULL-UP VALUE IN Z-AXiS DIRECTION
ANGLE PROGRAMMING NOT CORRECT DURING IN THREAD CUTTING WITH BEVELING VALUE SET
ANGLE PROGRAMMING LINEAR INTERPOLATION BY BY PARAMETER
GOl
065
053 PROG ERROR {G50T/G92T)
VALUES OF TOOL GOCORDINATE MEMORY OUT OF
THE RANGE BETWEEN 51 TO 80 IN WORK COORDI-
NATE SYSTEM SETTING BY GS0T 066 CANNOT CONTINUOUS THREAD
054 TOO SHORT TIME FOR 1 BLOCK OF
CONTINUOUS THREADCUTTING
067
055 PROG ERROR M, S, T}
M, S, T COMMANDS IN THE BLOCK IN WHICH M, S,
T CODE CANNOT BE COMMANDED 068
056 PROG ERROR {AXIS}
AXIS COMMAND IN G20, G21 BLOCKS AXIS NOT
CORRECTLY COMMANDED IN G04, G36-G 38 069
057
070 PROG ERRCR (M 02/M 30/M 98}
MEMORY OPERATION COMPLETION GOMMAND NOT
GIVEN
058
071
059 ZR UNREADY
072

G 28 NOT COMPLETED ON THE AXIS WHICH HAS G 29
COMMAND OR REFERENGE POINT RETURN NOT
COMPLETED ON THE AXIS WHICH HAS G 30
COMMAND




Code Causes Code Causes

Q73 085 EXTERNAL CMP ERROR
MULTIPUICATION FACTOR SET BY PARAMETER
EXCEEDING 11 FOR EXTERNAL TOOL COMPENSA-
TION

074 086 EXTERNAL CMP ERROR
ERROR INPUT TURNED ON DURING EXTERNAL TOOL
COMPENSATION

075 087 PROG ERROR (G 31/G 35)
TOUCH SWITCH NOT ON WHEN MOTION REACHES
END POINT BY SKIP OR TOOL SET ERROR COMPENSA-
TION COMMANDS

076 088

077 RS 232 C ERROR (OVER-RUN} 089 PROG ERROR (G 90/G 92/G 94)

10 CHARACTERS MORE HAVE BEEN READ IN AFTER
STOP CODE HAS BEEN TRANSMITTED THROUGH
RS 232 C INTERFACE

UNUSABLE ADDRESSES SPECIFIED IN
G 90, G92, AND G 94 BLOCKS

078

090 PROG ERROCR (G 70-76/G 72-78}

P, Q NOT COMMANDED IN G70, 71, 72, 73 BLOCKS

079

091 PROG ERROR (G70-76/G72-78)

BLOCK OF SEQUENCE NO SPECIFIED BY P, QIN G70
NOT FOUND PROG NO INCLUDING IN G 70 BLOCK

080 TOOL SET CMP ERROR

T CODE COMMANDED BEFORE G35 BLOCK G 98
COMMANDED IN OR BEFORE G 35 BLOCK

092 PROG ERROR {G70-76/G72-78)

NO OF BLOCKS INCLUDING FINISHED SHAPE
PROGRAM SPECIFIED BY P, QING70, G 71, G72,
AND G 73, QVER 46

081 TOOL SET CMP ERRGR

ERROR OF PARAMETER SETTING FOR TOOL SET
ERROR COMPENSATION (X)

PROG ERROR {G70-76/G72-78)

UNABLE G- AND M-CODE IN FINISHED SHAPE
PROGRAM SPECIFIED BY P, Q ING70, G71, G72,
AND G73

093

082 TOOL SET CMP ERROR

ERROR OF PARAMETER SETTING FOR TOOL SET
ERROR COMPENSATION (2)

094 PROG ERROR {G70-76/G72-78)

BEVELING AND ROUNDING COMMANDS AS LAST
MOVE COMMAND FOR FINISHED SHAPE PROGRAM
SPECIFIED BY P, QIN G70, G71, G72, AND G73

083 TOOL WEAR CMP ERROR

COMPENSATION NO EXCEPT 01 TO 19 DESIGNATED
AT TOOL WEAR COMPENSATION

095 PROG ERROR (G70-76/G72-78)

FAULTS IN FINISHED SHAPE PRQGRAM SPECIFIED
BYP, QING71, G72

084 TOOL WEAR CMP ERROR

TOOL WEAR COMPENSATION INPUTS WOM, WOP
GIVEN SIMULTANEOQUSLY

096 PROG ERROR (G70-76/G72-78)

D (CUTTING FREQUENCY) SPECIFIED BY G 73 ZERQ
OR 128 OR MORE |, K (ROUGH CUTTING) SPECI-
FIED BY G73 BOTH ZERO D, K OF G 76 EXCEEDING
PROGRAMMABLE RANGE
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APPENDIX 5 LIST OF ALARM CODES {(Cont'd}

Code Causes Code Causes
0o7 PROG ERROR (G 70-76/G 72-78) 109 MACRO ERROR (# NO NOT LEFT)
FOUR OR MORE PROCESSING INTERRUPTIONS BY
FINISHED SHAPE PROGRAM IN STOCK REMOVAL gsg;ﬁﬁ?o\:qmmsw DESIGNATED AS
CYCLE BY G71 R1, ORG72 R1
098 PROG ERROR (G 70-76/G 72-78) 110 MAGRO ERROR {[ ] 5 LIMIT)
DATA SPECIFIED BY G 70 P, Q NOT REGISTERED IN MULTIPLE LAYERS OF PARENTHESES EXCEEDING THE
INTERNAL KEEP MEMORY UPPER LIMITS
099 PROG ERROR (G 70-76/G 72-78) 111 MACRO ERROR (MOVE G 66-M 99}

UNUSABLE ADDRESSES SPECIFIED IN G70 TO G76
BLOCKS ADDRESS REQUIRED IN THE BLOCK NOT
SPECIFIED

MOVE COMMARND IN M 99 FINISHING COMMAND OF
MACRO CALLED BY G&6

100 CAL ERROR (FIXED POINT)

MAGNITUDE OF FIXED POINT DATA EXCEEDING
UPPER LIMIT

112 MAGRO 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 QVERFLOW ERRCR

114 MACRQ ERROR (DO -FORMAT)

DO NOT CORRESPONDING TO END

103 CAL ERROR (SQUARE ROOT)

ROOT VALUE IS A NEGATIVE V (-}

115 MACRO ERROR ([ 1 UNMATCH)

FORMAT ERROR IN <EQUATION>

104 PROG ERROR (DOUBLE ADR)

CHARACTER WHICH CANNCT BE REPEATED IN A
BLOCK COMMAND IN REPETITION

116 MACRO ERROR (DG END NO)

"m IN DO m QUT OF RANGE1=2m=3

105 MACRO ERROR (CCNSTANT) 17
CONSTANTS EXCEEDING THE LIMIT
106 MACRO ERROR 118 MACRO ERROR (GO TON)
TOO MANY CODES FOR CANCELLING G 67 n 1n GOTO n QUT OF RANGE 05 n = 9989
107 MACRO ERROR (FORMAT) 119
ERROR IN THE FORMAT EXCEPT FOR EQUATION
108 MACRO ERROR (UNDEFIN £NO ) 120 PRTN ERROR (NOT FOUND)

UNDEFINED VARIABLE NO DESIGNATED

SEQUENGCE NO SEARCHED NOT FOUND IN PART
PROGRAM
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Code

Causes

Code Causes

121

PRTN ERROR (G 50/G 92}

G 31 COMMANDED DURING PROGRAM RESTART

133 EXT MESSAGE

NO CORRESPONDING ALARM NO WHEN EXTERNAL
ALARM MESSAGE IS CLEARED

122 PHTN 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 MOVE} 136
AXIS OPERATED BY MD! AFTER PROGRAM RESTART
PREPARATION
125 137
126 138
127 139
128 140 PROG ERROR (G 111/G 112)
ERROR IN ADDRESS WORD COMMANDING OF G 1
BLOCK
129 141 PROG ERROR (G 111/G 112)
ANGLE FOR ANGLE PROGRAMMING A, B BY G 1
OUT OF RANGE —360 = A, B = 360
130 EXT DATA 142 PROG ERROR (G 111/G 112)
IST BEVELING PORTION OUTSIDE RECTANGLE COM-
POSED BY START AND END POINTS OR BETWEEN
DATA ERROR IN A GROUP DATA 45° STRAIGHT LINES OF START TO END POINTS AND
END TO START POINTS
131 143 PROG ERROR (G 111/G 112)
ERROR IN G 111 COMMAND BLOCK
132 144 PROG ERROR (G 111/G 112}

M, 5, T COMMAND IN G111, G112 BLOCK

A-34



APPENDIX 5 LIST OF ALARM CODES (Cont'd)

Code Causes Code Causes

145 PROG ERROR (G 11/G112) 157

ERROR IN COMMANDING ADDRESS WORD FOR G112
BLOCK

146 PROG ERROR (G 11/G112) 158

ERROR 1N COMMANDING PROGRAMMED SHAPE
FORMED BY G112 BLOCK

147 159

148 170 MEM ERROR (OFS)

TOOL OFFSET TOTAL CHECK ERROR

149 171

150 72 MEM ERRCR (SET)

SETTING AREA TOTAL CHECK ERROR

151 173 MEM ERRCR (PRM)

PARAMETER AREA TOTAL CHECK ERROR

152 174
183 175
154 176
155 177
156 178
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Code

Causes

Code Causes

179

OVER TEMP

FANEL INSIDE TEMPERATURE TOO HIGH

201 oT (X

OVERTRAVEL X

180

SEQ ERROR

SEQUENCE ERROR (1)

202 ot (2

OVERTRAVEL Z

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 S-0T1 ()

STORED STROKE LIMIT FIRST AREA 2
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APPENDIX 5 LIST OF ALARM CODES (Cont'd)

Code Causes Code Causes

213 225 3-0T3 (@

STORED STROKE LIMIT THIRD AREA
[QUTSIDE INHIBIT} Z

214 226
2156 227
216 228
217 229
218 230
219 231 ZR ERROR-AREA {X)

REFERENCE POINT RETURN AREA ERROR X

220 S-0OT 2 (INSIDE) 232 ZR ERROR-AREA {Z}

STORED STROKE LIMIT SECOND AREA

(INSIDE INHIBIT} REFERENCE POINT RETURN AREA ERRCR Z
221 5072 X 233

STORED STROKE LIMIT SECOND AREA
(OUTSIDE INHIBIT) X

222 8-0T2 @ 234

STORED STROKE LIMIT SECOND AREA
{OUTSIDE INHIBIT) Z

223 5-OT 3 (INSIDE} 235

STORED STROKE LIMWIT THIRD AREA
(QUTSIDE INHIBIT}

224 3-0T3 (X) 236

STORED STROKE LIMIT THIRD AREA
{OUTSIDE INHIBIT) X
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Code Causes Code Causes
237 249
238 270
239 271 P-SET ERROR (X)
P SET ERROR X
240 272 P-SET ERROR (2)

P S8ET ERROR Z

241 ZR ERROR-POS (X} 273
REFERENCE POINT RETURN POSITION ERROR X
242 ZR ERROR-POS (7} 274
REFERENCE POINT RETURN POSITION ERROR Z
243 275
244 276
245 277
246 278
247 279
248 280 MACH UNREADY

MACH RDY OFF
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APPENDIX 5 LIST OF ALARM CODES (Cont'd)

Code Causes Code Causes
281 313

282 314

283 315

284 316

285 37

286 318

287 319

288 320 NC UNREADY

NC UNREADY P SET UNREADY

289 321

310 SERVO OFF 322

SERVO POWER NOT SUPPLIED
311 323
312 324
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Code Causes Code Causes
325 337

326 338

327 339

328 340

329 341 SERVO ERROR (X)

SERVO ERRCR X
330 EMERGENCY STOP 342 SERVO ERROR {(Z)

EMERGENCY STOP

SERVO ERRCR Z

321 FUSE {X) 343
FUSE BLOWN X

332 FUSE (Z) 344
FUSE BLOWN Z

333 345

334 346

3356 347

336 348
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APPENDIX 5 LIST OF ALARM CODES {(Cont'd)

Code Causes Code Causes
349 361 PG ERROR (X)
PG ERROR X
350 362 PG ERROCR (2)
PG ERROR Z
351 oL (X) 363
OVERLOAD (1 X
352 oL (Z) 364
QOVERLOAD {1} Z
353 365
354 366
355 367
356 368
357 OL (OTHER} 369
OVERLOAD (2}
358 370
359 371 FG ERROR {1}
FG ERROR 1
380 372 FG ERROR {2}
FG ERROR 2

A-41



Code Causes Code Causes

373 385
374 386
375 387
376 388
377 389
378 390
379 391 TG ERROR (X)

TG LEAD DISCONNECTION

ag80 302 TG ERROR (2}

TG LEAD DISCONNECTION

381 PRG ERROR 393
PRG ERROR

282 304

383 395

384 396
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APPENDIX 5 LIST OF ALARM CODES (Cont’d)

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 B16
405 817
406 818
407 819
408 B20 ROM ERROR

ROM CHECK ERROR
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Code Causes Code Causes
821 a33

822 834

823 835

824 836

825 837

826 B3a

827 839

828 840 CPU ERROR

CPU ERRCR (2)

820 841

830 CPU ERRCR 842

CPU ERROR (1)
831 843
832 844
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APPENDIX 5 LIST OF ALARM CODES (Cont'd)

Code Causes

846

847

848

849

9i0 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-coordmate for cuttaing start pomnt by G71 com-~
mand different from Z-coordinate for the first
block of the finished shape program. (Command
G71 ... R1 13 excepted.)

X-coordinate for cutting start point by G72 com-
mand different from X-coordinate for the first
block of the finished shape program (Command
G72 ... R11s excepted.)

X-coordinate for fimished shape program by
G71 . R1 Command exceeding cutting start
pomnt.
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CUTTING
START
POINT

Z-coordinate for finished shape program by
G172 R1 command exceeding cutting start
pont

CUTTING
1 START
1 POINT

ALARM "140"

Commanding one or no address of addresses B,
X{(U), Z(W) specifying second straight hine

Commanding two addresses of addresses B,
X(U), Z(W) specifying second straight hne

In addition to this, one or no address command-
ed among addresses A,I, K,specifying first
straight hne

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 hine and Q and D specifying second
beveling and rounding

ALARM "143"
Command values for addresses A, I, K specifying

first straight line are determined as follows, and
programmed shape cannot be formed

Command Value for A -

—360 000 —180000,
0 180000, 360000

Address | commanded for spec-
ifyving first straight hne

—270 000, —90000,
90 000, 27000C

Address K commanded for spec-
ifying first straight iine




Command values for addresses B, X(U), Z(W)
specifying second straight line are determined
as follows, and programmed shape cannct be
formed

Command value for B -

—360 000, —180000
0, 180 000, 360 DO

Address X (U} commanded for speci-
fying second straight line

—270000, —80000
90 000, 270 000

Address Z (W) commanded for speci-
fying second straight hne

Command values for addresses C and D for bevel-

ing too large for the programmed shape. Opera-

tion cannot be made according to the command
END
POINT

b sTART
POINT

Command values for address P and Q specifying
racdhus for rounding teo large for the program-
med shape Operation cannot be made according
to the command.

No intersecting pomnt for first straight hine and
second straight line

T B

START

POINT \

First straight hne and second straight line on
the same hne

ALARM "145"

X{U) or Z2{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
@ and D both commanded

ALARM "146"

Beveling for command C cannot be made

CENTER OF
CIRCULAR
ARC K

START
POINT

No intersecting point between circular arc and
straight line,

CENTER OF
CIRCULAR
ARC K

1

———————— ———= START
POINT

No intersecing point between circular arc and
end point

R u/sz
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APPENDIX 6 LIST OF DATA

Table € 1 Address Characters

Address Meaning g ! g?;:ocr\al
A Angle designaton for GO1 and G111, included angle for G76 &)
B Spindle shift angle 01 multiple thread, angle destgnation for multiple cormering @]
C User macro character O
D Depth of cut and number of cutting cycles for G71 to G76 0]
E Specificatons for precise feed and precise lead for cuthng B
F Specifications for normal feed and normal lead for cutting B
o G Preparatory funchon (G-function) B
H User macro character 0
! X-component of arc center, canned cycle parameter, bevebng value {radius value) B, O
o J User macro character o]
Z-component of arc center canned cycle parameter, beveling value B, O
K
Incremental value of vanable lead thread 0
L Number of subprogram repetiton G13 to G 16 angle and coordinate B, O
) M Miscellaneous function {(M-funchon) B
N Sequence number B
B 0] Program number B
i; ) Dwell canned cycle staring sequence number program number, user Macro number B, O
Q_- Subprogram starting sequence number, canned cycle ending sequence number B, O
R Radius of arc, rounding value, tool radius value B O
S Spindle function (S-function), maximum spindie revelution B
T Tool function (T-funchon), tool coordinate memory number B O
U X-axis incremental command value dwell canned cycle parameter B, O
v User macro character 0
W Z-axis incremental command vatue, canned cycle parameter B O
X X-axis coordinate value B
Y User macro character 0
B __Z_ Z-axis coordinate value B
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Table 6 2 Function Characters

EIA Code 1SC Code Function Remarks
Blank NuL Emor 1in significant dala area in EIA Disregarded i 15O
BS BS Disregarded
Tab TH Disregarded
CR LF/NL End of Block (EOB)
CR Disregarded
SP sP Space
ER % Rewind stop
uc Upper shift
Lc Lower shift
2-4-5 bits { Control out {comment start)
ElA  Special code
2-4-7 bits ) Control in {comment end)
+ + Disregarded, User macro operator
- - Minus sign, User macro operator
Oto9 Oto8 Numerals
atoz AtoZ Address characters
0 User macro comment
/ / ;ptlonal blo;:k STIL‘)_
Del DEL Disregarded {Including All Mark}
Decimal point
Parameter # Sharp (Vanable designanon)
starting
* * Astensk (Multiplicabion operator)
= = Equal mark
[ [ Left bracket
EiA  Special code
) 1 Right bracket
$ % User macro operator
@ @ User macro operator
? ? User macro operator
Note

1 Characters other than the above cause error in significant data area
2 Information between Control Out and Control In 15 1ignored as insignithcant data
3 Tape code (EIA or ISO) 15 auvtomatically recogmized

A-48



APPENDIX 6 LIST OF DATA (Cont'd)

Table 6 3 Tape Code
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Table 8

4 Tape Format

Metnc Qutput

Inch Qutput

1 Data with § indicates maximum cumulative value

2 inch/Metne output s set by setting parameter #6007 Dy

3 Inch/Metnc mput 1s set by setting (#6001 Do)

4 F codes for feed/min or feed/rev can be switched by G 98, G99

Basic
No Address Ootion
Metnc  Input Inch Input Metrc Input Inch input P
1 Program No 04 04 B
2 Sequence No N4 N4 B
3 G-Function G3 G3 B
a Coordinate Word% a+43 a+34 a+ 53 a+34 "
a X Z LK UWR {a +53) (at44) {a + 53) (a+44)
5 Feed/min F &0 F32 F50 Faz2 B
F32 F24 F42 F24 B
6 Feed/rev and Thread Lead
E34 E26 Ea4 E 26 B
52 52 B
7 S-Function -
S4 S4 o}
T{E2+1) TE+1) B
8 T-Funchon —
TE+2) T(2+2) o}
9 M-Function M3 M3 B
10 Dwell U (P) 53 U (P) 53 B
1 Program No Designaton P4 Pd B
1?2 Sequence No  Designation QP 4 QP 4 B, O
i3 No of Repetitions L8 LB B
” ﬁngle Designation for Straight A (B) 33 A (B) 33 o
ine
Angle Designation for Multiple
15 Thread B3 B3 (0]
Note
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APPENDIX 6 LIST OF DATA (Cont'd)

Table 6 5 List of Program Commands

Metric Quiput Inch OQutput
Address
Metnc Input Inch Input Metnc input Inch Input

Program No O 1-9999 1-9999

Sequence No N 1-9999 1-9999

G function G 0-159 0-199

Coordinate Addresst £ 8388 607 mm +3302601m + 2307 061 mm +£838 8607 In
X2 LKUWR (+ 99999 999 mm) (+5999 99991n ) (* 99999 999 mm) {9999 999910

Feed/mm F 1-24000 mm/min 0 01-944 8810 /min 1- 60960 mm/min 0 01 -2400 00tn /min
F 001-50000 mm/irev | O 0001-19 6850 infrev | 001-1270 00 mm/rev |0 0001-50 0000 in /rev
Feed/rev and Thread Lead
£ 00001 - 0 000004 - 00003~ 0 000010 -
500 0000 mm/rev 19 685000 In /rev 1270 0000 mm/rev 50 000000 I /rev
52 0-99 0-99
S-function
S4 0-999% 0-9999
T3 0-999 0-999
T-function
Ta 0-9999 0-9999
M function 0-999 0-999
Dwelt U P 0 001-99999 999 sec 0 001-99999 999 sec
Program No Designation 1-9909 19999
Sequence No Designation 1- 9999 1-9999
No of Repetitions 1-99999999 1-99695999
Angle Designation for Straight Line? 0- + 360 000° 0- +360 000°
Angle Designation for Multiple Thread 0-360° 0-360°
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Table 6 6 Data Setting Range

it Metnc output (screw) Input output (screw)
em
Metnc input inch input Metnc input inch ngut
Least iput increment 0001 or 001 mm 0003 or D001 1IN 00X or G 01 mm G000 or 00010
Tool offset 0- £8388 607 mm 0- +330 2601 in 0- £999 999 mm 0-18388607 in
Tool radius 0- 99 999 mm 0-+999831n 0-2.99 999 mm 0-+999391In
Mimimum step/handle feed 0001 mm 00001 In 0001 mm 00001 In
Program
Stored stroke hmit dec;?g nation 0001 mm 00001 In 0G01 mm 00001
area designation h tor &
unit arameter
setting 0001 mm 00001
Rapid traverse rate
Manual jog Upper hmit 24 mimmn 2400 inches/
value inches/min
Fo
21 Teference point coordinate 0- £99999 999 mm 0-9989 9999 In
Backlash compensation value 0-255 pulses (Note 1) 0-255pulses

Note 1 1-pulse = least input ncrement
2 X-axs designated with diameter {except for pulse display)
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APPENDIX 6 LIST OF DATA (Cont'd)

B Basic
Table 6 7 List of G Codes Q Optional
G Code ngsgéall GSgoeg;alﬂ Group Function Section
’ GO0 G0o [ GOGO Positioning frapid traverse feed) B
r G G G o1 Linear interpolation, angle programming for Itinear interpotation B,
G02 Go2 Go2 o Circular interpolation CW, (radius R designation) B,
GO3 GO3 G03 Circular interpolation CCW  {radius R designation} B
Go4 G0o4 Go4 Dwell B
G06 G 06 GO6 * ERRCOR DETECT OFF posihoning B
GI1C G 10 G10 Tool offset value setup 0
G1n G11 G11 Beveling 0
ol Cornenng
G112 G112z Giz2 Rounding O
G20 G20 G70 inch mput specificabon o]
G21 Ga G71 o Metnc input specification o]
G22 G22 G22 Radius programming for circular interpolation CW o]
G23 G23, G23 o Radius programming for circular interpolation CCW 0]
G27 Gz7 Ga7 Reference point return check B
G283 G28 G238 Automatic return to reference point B
G29 G29 G29 * Return from reference point B
G30 G30 G30 Retunrn to 2nd reference point [e]
G G 3t G3at Skip funchon e}
G32 G33 G333 Threadcutting, continuous threadcuting, mult-start threadcutting B, O
G34 G34 GH o Varniable lead threadcuthing 0]
G35 G35 G35 * Tool set error compensaton (o]
G 36 G 36 G 36 Stored stroke hmst 2nd area ON 0
G37 G37 G37 o Stored stroke limit 2nd area OFF O
G38 G38 G38 Stored stroke limit 3rd area ON 8]
G398 G239 G39 o Stored stroke limit 3rd area OFF 8]
v G40 G 40 G40 Tool radius compensabon cancet O
G41 G41 G41 Tool radius compensation No 1 o]
G42 G4z G42 06 Tool radius compensation No 2 o
G43 G43 G43 Tool radius compensation No 3 o}
G4a4 G 44 Ga4 Toot radius compensation No 4 (0]
Note
1 G codes in groups from O1 through 11 are modal When 4 G codes in secton B are basic
I:: c(;ozgg:eésr:;irizfv?t:;it;z :}:;L::;ﬁ:; c;rei:zi:d 5  Standard G codes can be converted to special G codes
| by parameters (basic feature)
zglrecc:itgg/ai ?Ltix??/a?egg;: asr;?tﬁjiiii:ég::e{ one s 6 Special G code Il can be selected as ophonal func-
tion When selected the standard G codes and special
2 G codes of * group are non-modal They should not be G code 1i cannot be used
commanded together with the other G codes in one block 7 The niial states of G codes of 05 07 08 group when
3 The modal G codes can be commanded mixedly 1n a the control ss powered corespond to ther respective
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B Basic

Table 6 7 List of G Codes (Cont'd) O Optonal
G Code ng§§:|1 GSC‘)::;:IH Group Function Section
Coordinate system setup B
G50 Go2 Go92 *
Maximum spindle revotution setup, work coordinate system setup 0]
G51 G51 G51 Return of current display value to ongin o]
G 65 G65 GBS * User macro simple call @]
G 66 GB6 G66 User macro modal call O
v G67 4 G67 G67 ® User macro modal call cancel o]
G68 G68 L G68 Miror image by programming ON O
4 G 69 G69 G69 0 Mirror iImage by programmimg OFF O
G70 G70 G72 Finishing cycle (o]
G71 G711 G73 Stock removal 1n turning 0
G72 G72 G74 Stock removal in facing Q
G73 G73 G75 * Pattern repeating Muliple repetitive cycles 0
G74 G74 G786 Peck drelling in Z-aus O
G75 G75 G77 Grooving In X-axis O
G76 G76 G78 Automatic threadcutting cycle @]
G990 G77 G20 Turmng cycle A B
G992 G78 G21 o1 Threading cycle B
Go4 G79 G24 Facing cycle B B
G986 Go9s G 96 Constant surface speed control Q
4 Go97 GY7 G987 o Constant surface speed control cancel O
' G 98 G4 God Feed per minute (mm/min) B
' G99 G995 G95 o Feed per revolution (mm/rev) B
G 90 G 90 Absolute command B
G ( G91 ® Incremental command B
G122 G122 L G122 Tocol registrabon start ]
' G123 G123 G123 K Tool registratton end Tool e control 0
G Gm Gm Taper multiple bevehng/rounding o]
G112z G112 G112 * Arc mulhple beveling/rounding 0
Note
1 G codes in groups from (1 through 11 are moda! When 4 G codes in sechon B are bastc
:EZ gozg;’;fn?g:(rg‘;zi(:t:?_t:i r:::::;::;::; 2;::2?; 5 Standard G codes can be converted to special G codes
| by parameters (basic feature)
z;reftgg/ai?;’nz?:a?egs; asr;flﬁjz;i?;;:::er one 15 6 Specal G code Il can be selected as ophonal func-
tion When selected, the standard G codes and special
2 G codes of * group are non-modal They should not be G code T cannot be used
commanded together with the other G codes 1n one block 7 The inal states of G codes of 05, 07, 08 group when
3 The modal G codes can be commanded mixedly in a the control 15 powered correspond to their respective

block

setting data

A-54



,5 YASKAWA Electric Mfg. Co., Ltd.

TOKYO OFFICE Chitemach Blag Chiyoda ku Tokyo 100 Japan

Phone (03} 284-9111 9145 9146 Telex YASKAWA J33530 Fax (03) 284 9024
SEQUL OFFICE Seoul Center Blag 91 1 So Kong Dong Chung Ku Seoul Korea
Phone (02} 776 7844 Fax (02) 753 2639

SINGAPORE OFFICE CPF Bidg 79 Robinson Road No 24 03 Singapore 0106
Phione 2217530 Telex (87) 24890 YASKAWA RS Fax (65) 224 5854

TAIPE| OFFICE Umion Gornmercial Bldg 137 Nanking East Road Sec 2 Taper Tawan
Phone {2) 533-7732 551 7065 Fax (2) 537-3837

YASKAWA ELECTRIC AMERICA INC SUBSIDIARY

Los A s Office 14811 Myford Road Tustin Cakdormia 92680 U S A

Phone {714) 731 6841 Telex (230) 678356 YASKAWAUS TSTN  Fax (714) 730 8294
New Jarsey Oificea 769 Northheld Ave Sune 140 West Orange NJ 07052 U S A
Phone (201} 325 7397 Fax (201) 325-7398

Chicago Ofhce/ YASNAC Amenca 3160 MacArthur Bivd  Northbrook llhnois 60062 U S A
Phone (312) 291 2340 Telex (230) 270197 YSKW YSNC NBRK  Fax (312) 564 3276
YASKAWA ELECTRIC EUROPE GmbH SUBSIDIARY

Monschauersirasse 1 4000 Dusseldorf 11 West Germany

Phone {0211) 501127 Telex (41) 8588673 YASD D Fax {0211) 507737

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA SUEBSIDIARY

Av Bng Fana Lima 1664 ¢| §11 Pinberros Sac Paule-SP Brasil CEP 01452

Phone (011)212 5464 813-3694 Telex (011) 24168 FERN BR

iy

Printed 1n Japan January 1986 85-7 0 s5Ta O



