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PREFACE

This manual is primarily {ntended to give opera-
tors the descriptions for programming, opera-
tion and maintenance for YASNAC 2000G.

The descriptions in this manual are given as to
the basic functions and the optional functions of
YASNAC 2000G. The optional functions are
marked with +. For the specifications for your
YASNAC 2000G, refer to the manual provided by
the machine-tool builder.

Uzless otherwise specified, the following rules
are applied to the description of programming
exdmples shown in this manual.

- Code: EIA code Is employed.

- Least Command Increment: Specification A
+ Least Input Increment: 0.01 mm

+ Feed Function Selection: G389 (mm/rev)

+ Absolute Zero Point:

+ Fixed Original Point (Zero Return Position):
- Dimensions: in MM
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1. INTRODUCTION

YASNAC 2000G is a microprocessor-based CNC machining.

specifically designed for turning applications.

It incorporates the latest microelectronics tech- The totally-enclosed, dustproof enclosure pro-
nology in every design feature, which remarkably tects all components {rom the attack by rugged
upgrades the basic functions ind widens the scope industrial environment. This, also assures

of optional features of YASNAC 2000G. greater control rellablility,

The improved transistorized PWM servos com- On-line diagnostics of YASNAC 2000G speeds the

bined with the optimum pulse distribution control detection of the source of trouble and drastically
offer quick response and higher accuracy of reduces the downtime,

2. PROGRAMMING

2.1 TAPE FORMAT
2.1.1 TAPE FORMAT

A variable block format conforming to Jis¥ B
6313 i3 used for YASNAC 2000G.

Table 2.1.1 shows the tape format, Numerals

following the address characters in Table 2.1.1

indicate the programmable number of digits.
EXAMPLE

xw + &.3

-L— Down to third decimal place )

in mm
Four digits of integer or
J inches

Sign

Address character: X or U

Note: A decimal point must be omitted in actusl programming.

The leading zeros can be suppressed for all ad- In the manual, EOB code in a program example

dress codes. Plus signs need not be program- is represented by an asterisk (*). In actual pro-

med, but all minus signs must be programmed. gramming, CR (EIA code) or LF/NL (IS0 code)
should be used instead of the asterisk {=),

# Japanese Industrial Standard



Table 2.1.1 Tape Format

Least input Metric incht
Items increment 70
. 001 0,0001
0.0l mm .00t mm| - inch inch
Sequence Number N4 N4
Preparatory Function G2 G2
X X(U)4.2 | X{(U)+4.3 | X(U)+3.3[X(U)+3.4
Move Command
Z Z(W)+4., 2|Z(W)+4 . 3 |Z(W)+3.3[Z(W)+ 3.4
Arc Radius X I+4.2 I1+4.2 I+3.3 I+ 3.4
Designation z K+4.2| K+4.3 | K+3.3| K+3.4
mm/rev F2.2 F2.3°7 F1.4
Feedrate ey o B
mm/min
USRS S wehfmun_ | Tt | i
Normal F2.2 F2.3° Fl.4
Threadcutting  j====<=======-- S e R e bl il bbb kbbb
Precise E2.4 El.6
Tool Function T2 T4~ T2 T4"
Spindle-Speed Function s2 s4° S2 S4°
Miscellaneous Function M2 M2
Dwell U3.3 Us3.3 U3.3 u3.3
Radius Designation for G22, G237 R+4.2 | R+4 3! R+3.3|R+3.4
P4 P4
Sequence Number
C4 Q4
Muitiple g:f;:c';fn‘-;“f/am D+4.2 J D+4.3 | D+ 3‘3_'_13 +3.4
Repeunve aATESARRSSSSeseses=- Suiubufiniafeiedefefibhatiati it tmassswe=
Cycles® Number of D3 D3
- Cutting Cyvcles
Angle of Thread A2 A2
Repetition of Subprogram™ L4 L4
End of Block = -
Notes-
1. Functions with = are optional.

2. Only the numbers of digits are shown in the above table. Some of them
cannot exceed the maximum programmable value. Refer to the descrip-
tion of each item. -

Least input increment (0.01/0.001 mm) is switched by parameter setting.

Feedrate 18 designated by etther mm (inch) per minute or mm (inchl per
revolution, which can be switched by G code. (G98, G894}
5. When F2.3~ ls used for F code, E2.4 cannot be used.

6. [Inch input 1s available for the control equipped with an optional Inch/
Metric selection. Inch/Metric 1s switched by parameter setting.

-2



2.1.2 ADDRESS AND FUNCTION CHARACTERS

Addreas characters and the meanings are shown

in Table 2.1.2,1,

Function characters and the meanings are shown

in Table 2.1.2.2.

Table 2.1.2.1 Address Characters

B: Basic
O: Optional
Address _

Characters Meanings Section
A Angle of thread for multiple repeutive cvcle G76 O
B Unused -
C Unused -
D Depth of cutting for multiple repetitive cycles G70 to G76 Q
E Precise lead designation for threadcutting B
F Feed function and lead designation for threadcutting B
G Preparatory function B
H Unused -
t X-coordinate of arc center (radius value), Parameters B

of muiti repetitive cycles, Amount of rounding o
J Unused -
K ot Z.coordinate of arc center, Parameters of multiple B

repetitive cycles, Amount of roundiag O
L Number of repetitions of subprogram o
M Miscellaneous functions B
N Sequence number B
O Unused -
P Sequence number for ‘start of multiple repetitive cycle, o

Sequence number designation forjump
QU Sequence number for finish of multiple repetitive cycle O
R Radius designation of a circular arc for G22 and G23 o
S Spindle«speed function B
T Tool function B
U Incremental X-coordinate, Dwell time B
v Unused -
w Incremental Z-coordinate B
X Absolute X-coordinate B
Y Unused -
Z Absolute Z-coordinate B

Note: Any address characters aot defined above cause errors in siynificant data
area if they are programmed.



Table 2.1.2.2 Funcluon Characters

EIA 150 Meanngs Remarks
Error in signuficant
Blank ! Nul | data area of EIA
Disregarded in [SO
BS BS Disregarded
Tab HT Disregarded
CR |LF/NL| End of block
¢ CR Disregarded
SP | SP | Disregarded
ER : % Rewind stop
uc Disregarded
LC | Disregarded
{ Control out
) Contrzl in
+ + Disregarded
- i - Nega:.ve sign
Oto 910 to9 | Numerals
atozjAtoZ ﬂﬁddress characters
] : Regarded as N E:tu::leyd
/ / Cptional block skip
Del | DEL (DI:ISCE:g?x:: i\dll Mark!}

Notes:
1. *Characters other than the ahove cause error
in sigmficant data area.

2. Information between Control Out and Control
In is ignored as insigruficant data.

3. Tape code (EIA or [SOlcan be switched by
parameter.

2.1.3 BUFFER REGISTER

While the control operates with the data in activ
register, the next biock of data is read out from
the tape and stored into buffer register, By this
means, the tape reading operation does not cause
the loss time 1n the machining operation,

Buffer capacity is 64 charidcters including
EOB. A command of block exceeding 64 charac-
ters causes errors and the alarm code 14" [a
displayed. The following characters are not
read into buffer register and are not restricted
by buffer capacity.

. Disregarded codes {SPACE, TAB, ALL MARK
etc.)

- Insignificant data from the start to the first
EOB at the Label Skip state.

+ Control Qut, Control [n and codes between
them.

NOTE: During tip nose radius compensation,
two or three blocks are read ahead. Inthis
case, each buffer capacity 18 the same as the
above,

2.1.4 Tv CHECK (TAPE VERTICAL PARITY CHECK)

Number of characters in one block must be even
in TV check. SP code is used for making the
number even when programming.

ON/OFF switching of TV check 1s set with par-
ameter. A block containing odd aumber of
characters causes error and the alarm code
"13" 15 displayed. (Refer to the 4.3.15 TV
Check.)

2.1.5 OPTIONAL BLOCK sKkIP ("/" copE)

A block with "' /" before the address N for se-
quence number is skipped at OPTIONAL BLOCK
SKIP switch on. "/" after the address N is read
into buffer register but is ignored.



2.2 SEQUENCE NUMBER

2.2.1 4-DIGIT SEQUENCE NUMBER

Sequence number is a reference number for the
block and does not affect the machining cperation
and order. Therefore, sequential numbers, dis-
continuous numbers, overlapped numbers sadno
aumber are acceptable. But it is recommendable
to use sequential numbers.

Sequence number is represented by four digit-
integers from 0001 to 9999 with the proceeding
N. The leading zeros can be suppressed.

EXAMPLE
N1, NOl, N0oOl, N0OOl =---- Al correct

NOTE: When a number of 5 digits or over is
given as a sequence number, the latter 4 dlgits
are effective. When addreas search {s made for
overlapped sequence number, address search
stops after reading out the block {irat searched.
The block without sequence number can be
searched by searching the address data in the
block.

2.2.2 3-DIGIT SEQUENCE NUMBER
(SPECIAL SPECIFICATION )

When Workpiece Number Designation option is
provided, three digits are used for sequence
number, The forth digit is used for designation
of workpiece,

2.3 MOVE COMMAND

2.3.1 LEAST COMMAND INCREMENT

The least command increment is the miaimum
ualt of movement in which the machine canmove
and is represented in millimeters per pulse.
Two types of increment system are available,
The system to be used is specified according to
the machine. The control is specified by one of
them which depends upon the machine. Referto
the machine tool builder's manual._

Tabie 2.3.1 Least Command Increment

Notes:
1. X axis is shown by radius value,

2. Inch/Metric selection ia effective for the
above metric based machine.

2.3.2 LEAST INPUT INCREMENT

The least input increment is the minimum unit
that can be programmed and is represented in
millimeters or in inchest . Values for X axis

must be designated by diameter.

Table 2.3.2 Least Input Increment

Metric Lnch*
0.01 0.001 0.001 0.0001
XandZ axes mm | mm inch inch

Specification A Specification B

X axis | 0.001 mm/pulse | 0.0005 mm/pulse

Z axis 0.002 mm/pulse | 0.001 mm/pulse

Switching of 0.01 mm/0.001 mm (or 0.001 iach/

0.0001 inch*) is made by parameter setting
(Parameter No. 88). When the contents of par-
ameter No. 88 1s "0, " programmingcan be made
in the uut of 0.001 mm {or 0.0001 inch™} and
when '1," in the umt of 0.0l mm{or 0.001inch 1.
However, the tool offset value can be given in
0.001 mm {or 0.0001 1nch™) regardless of the
content of parameter No. 88,

For example, in 0.01 mm increment system,
the following operation must be made tn the unit
of 0.01 mm.

. Programming for operation in TAPE mode.
. Write operation in MDI mode.
. Programming {or operation in MEMORY mode”.

. Program editing operation in EDT mode .

NOTES:

. Note that if NC tape programmed 10 0.001 mm
is stored in the control set to 0.01 mm incre~
mental system, the machine will move by the
ten times of intended dimensions.

. Note that if the tncrement system is switched
under the state that the contents of NC tape is
stored in memory ™, the machine will move by
the ten times or one teath of the commanded
dimensions.

. When the stored program is punched out on the
tape “, the stored figures are punched out re-
gardless of the switching of increment system.

. 1f 0.001 mm 1nerement 1s commanded to Z axis
whose least command increment is 0.002 mm
per pulse, the machine will not move. How-
ever, sitnce the command value is retained 1n
the control, the machine will move at the next
command of 0.001 mm.



2.3.3 ABSOLUTE AND INCREMENTAL INPUTS

Both of absolute input and incremental input can
be used for the control.

- Absolute input is specified by the addresses
Xand Z.
EXAMPLE: X.-« Z... =

- Incremental input is specified by the addresses
Uand W.
EXAMPLE: U... W--. =

. Abgolute input and incremental input can be
used in one block muxedly.

EXAMPLE: X... W.-- =
Ueeo Z--- =

NOTE: When addresses X and U or addressesZ
and W are used in one block, the latter is effec-
tive.

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

Table 2.3.3

Address Increment Designation Meaning
System ]
X Diameter Poaition in X axis direction
Absolute (Note)
Input
A - Position in Z axis direction
U Diameter Move amount 1n X axis direc-
Incremental tion {Note)
w Lnput _ Move amount 1n Z axis direc-
tion
Distance in X axis direction
1 Radius from starting point of arc to
Incremental center
Input Distance in Z axis direction
K - from starting point of arc to
center
Note: Designation of addresses X and U depends upon the optioa.

Refer to 2.3.4 "DIAMETER/RADIUS Switching. "

~~START POINT

+X
- POINT £
END PO ”
\ us2
X START O
_POINT .z
1
(a)
Fig. 2.3.3.1

- §-

(b}



+X

U3/

Xa/2 szz

ML‘}{Z/ +2Z
e AT Wa | W3

Z1
z2

X2

Z3

X and Z: Absolute Input
U and W: Incremental Input

Note: Since X and U are designated by the values
in diameter, the actual movement is the half of
the values.

Fig. 2.3.3.2 Absolute Coordinate Values and
Incremental Coordinate Values

2.3.4 DIAMETER/RADIUS SWITCHING®

When the control is equipped with DIAMETER/
RADIUS switching option, the addresses X and
U can be used for designation of both diameter
and radius. The switching is made by the setting
of parameter No. 70.

Contents of Parameter No. 70

Effective only for
the addresses

0: Diameter designation }
Xand U

1: Radius designation

+X

u/2
X2 —
X1

+2

{a) In the case of Diameter Designation

+X

X2 —

X

+Z

(b} In the case of Radius Designation

Fig. 2.3.4

Addresses Z, W, 1| and K are not affected by the
switching function.

2.3.5 MAXIMUM PROGRAMMABLE VALUE

Maximum programmable value of move command
is shown below.

Table 2.3.5 Maximum Programmable Values (Addresses X, Z, U, W, I and K)

Least Command
[Increment

Least

Input
Increment -

X axis:
0.001 mm/pulse
Z axis:
0.002 mm /pulse

(Specification A)

X axis:

0.0005 mm /pulse
Z axis:

0.001 mm/pulse
{Specification B)

Metric

0.0l mm

$8388.60 mm

$4194,.30 mm

0.001 mm

$8388.607 mm

$4194,303 mm

Inch

0. 001 inch

$330.260 inch

*165. 130 1nch

0.000t inch

$330.2601 inch

+165. 1300 1nch




In incremental programming, input values and
the accumulative value must not exceed the max-
imum programmable value,

In absolute programming, {nput values and move
amount of each axis specified by the inputs must
not exceed the maximum programmable value,

The machine may not properly cperate if the
move command over the maximum programming
value is given.

2.4 RAPID TRAVERSE RATE

2.4.1 RAPID TRAVERSE RATE

Each axis moves at the rapid traverse rate when
GO0 (positionung) is commanded or RAPID mode
{manual rapid traverse) is selected.

Two rates of rapid traverse Lo and Hi are avail-
able, and are set with parameter No. 93 and 94,
An operator can switeh Hi/Lo by means of setting
functions {Parameter No. 01).

The contents of parameter No. 01:

¢: Rapud traverse rate Hi

1: Rapid traverse rate Lo

Rapid traverse rate Lo ts used to prevent an
accidental collision when the Single Block oper-

ation or the dry run is performed f{or the test of
newly punched tape,

2.4.2 RANGE OF RAPID TRAVERSE RATE

Rapid traverse rates Hi and Lo are set for each
ax1s independently in the following step.

{ Step of rapid traverse
rate {Specification A of
increment system)

7.5
mm/mun

Half of the above value 13 available for
the coatrol with the specification B.

Note:

The maximum traverse rate 18 100 kPPS. How-
ever, since the maximum traverse rate depends
upon the servo motor and the machine, it is set
suitably according to the machine, Refler to the
machine tool builder's manual.

2.5 CUTTING FEED
2.5.1 FEED FUNCTION A (S-FUNCTION A)

G code of D group must be designated before F
function is commanded.

G code of D groups Function
. G99 Deasignation of feedrate
in mm/rev,
o8 Designation of feedrate
1n mm/rev.
Note: For the details, refer to 2.10.17 Feed

Function Designation.

Since F code is modal, the code 15 effective until
the next F code 1§ ¢commanded. However, when

G98/G99 ts switched over, F code must be des-

ignated again.

- Feedrate per revolution (G99)

After the designation of G99, the feedrate of
tool per spindle revolution can be commanded
by 4 digits following F. Table 2.5.1.1 shows
the programmable range of the F code.

Table 2.5,1.1 F code (G99)

Range of
Format Feedrate Meaning
. F1 to 0.01 to 99.99
Metric| F2.2 F9999 mm/rev,
. F1 to 0.0001t03. 9366
Inch Fl.4 F39366 inch/rev.

However, the programmung of feedrate is re-
stricted by the spindle speed as shown below

F x S 4800

(rpm)

nA

(mm/rev) (mm/min)

Note: I[n the case of specification B of iacre-
mental aystem, the restriction is the half
of the above value.



. Feedrate commands in the direction of the X
axis must be given in radius.

EXAMPLE 1
G99 S350 (rpm) =
GOl U10000 F200 =
In the above case, the feedrate ls:

4800 zm/min

FxS=2,0mm/rev. x350 rpm
= 700 mm/min

EXAMPLE 2

Gg8
GOl X20000 F100 =

(rpm)

Fig. 2.5.1.1 Restriction of Feedrate and
Spindle Speed In the above case, the {eedrate is:
¥ = 700 mm/min
+ Feedrate per minute (G98)

The feedrate of tool per minute can be com- “
manded by 4 digits following the address F
after the designation of G98. Table 2.5.1.2 FEEDRATE
shows the programmable range of F code. | 790 em/min o

Table 2.5.1.2 F code (G38) +Z
Range of Fig. 2.5.1.2
Format Feedrate | Meanings
. Values of F command at linear or circular in-
Metric | Fi ~F1lte 1 to 5400 terpolation represent the tangential feedrate
F5400 mm/min when two axes are simultaneously controlled.
nent | F3.2 Flto 0.01 to 212.39 EXAMPLE 1
* F2125%8 i.nch/mm G98 =
Notes GOl U3000 W4000 F500 =

R 1n the above case, the feedrate is:
1. In the case of specification B of ineremental -
system, the upper limit of feedrate is the F = 500 (mm/mun)

half of the above values. . ’3002 + 4002

2. The upper limit of feedrate may be restricted
by the servo and mechanical systems. Refer Z axis component

to the machine tool bulder's manual.
X axis component

NOTES:

. A command "FO0" causes data errors and the
alarm code ''15" will be displayed.

- Any minus value should not be specified for F
commands. 1f specified, the machine will not

operate properly.
EXAMPLE
F=250 %« - . - . Wrong

Fig. 2.5.1.3 (a)




EXAMPLE 2
G99 S1000 (rpm) = ...:'00
coz U... W. .. 1... F20 » ’
In the above case, the feedrate is: VELOCITY
FxS= 0.2 x 1000
{mm/rev) {rpm) t
= 200 mm/min TIME ——

= foZ + fz2 Fig. 2.6.1

2.6.2 ACCELERATION AND DECELERATION
OF CUTTING FEED

In the following operation, the pattern of auto-
matic acceleration and deceleration i1s of expo-
tential curve. (See Fig. 2.6.2.})

Fig. 2.5. 1.3 (b) . Cutting feed (G01 to GO3)
. Threadcutting (G32}
. Handle (HANDLE meode)

3.5.2 FEED FUNCTION 8~ (F=FuNCTION)

Feedrate per revolution in metric system 1s | _fi_
commanded by the format of F2.3, The other
functions are the same as those of F-function A, VELOCI

Table 2.5.2 F code {G98 mode)

Format g:gg:::i Meaning - Fig. ;:i
aletric | F2.3 Fl to 0.001 to 99.99¢
] F29999 mm/rev. 2.7 MISCELLANEOUS FUNCTIONS
Note- No change in inch {M-FUNCTION)
E code cannot be used for the control with The miscellaneous function is specified with the
F-function B. address M and two digits. The funcuon of each

M code (MOD to M99) is determined by the ma-
chine, except for several M codes. Refer to the

2.6 AUTOMATIC ACCELERATION AND DECELERATION machine tool builder's manual for the function of
M codes except for the following M codes con-

Acceleration and deceleration for rapid traverse cerned with the control.
and for cutting feed are automatically performed

without programmiag. 2.7.1 M CODES FOR STOP

2.6.1 ACCELERATION AND DECELERATION oF . MO0O (Program Stop)

RAPID TRAVERSE AND MANUAL FEED This code, when it is commanded in automatic
operationf mode, stops the automatic operation
In the following operatien, the pattern of auto- after the commands in the block contaimagMO0 .
matic acceleration and deceleration is linear. have been completed and MO0 R signal is fed.-
(See Fig. 2.6.1.} The program may be continued by pressing the

CYCLE START button.
. Positiomng (GQO) utton

. Manual rapid traverse (RAPID) . MO1 (Optional Stop)

. Manual continuous feeding {JOG)
MOl performs the same function as program

stop MO0 whenever the OPTIONAL STOP switch
is on. When the OPTIONAL STOP switchisorl,
# "Automatic operation'’ means operation in the MO1 code is disregarded.
TAPE, MDI! or MEM mode in this manual.

- 10 -



M02 (End-of-Program)

MO2 is used at the end of program. When com-
manded in automatic operationf mode, thus
code stops the automatic operation after the
commands in the block containing M02 have
been completed. Although the control is reset
in most cases, the details are determined by the
machine. Refer to the machine tool builder's
manual.

M30 (End-of-Tape)

M30 is commanded at the end of tape. When
commanded in automatic operationf mode, this
code stops the automatic operation after the
commands in the block containing M30 have
been completed, I[n addition, in most cases,
the control is reset and rewinds the tape (or
memeory). Since the details are determined
by the machine, refer to the machine tool
builder's manual.

NOTES:

When MO0, M0l, M02 or M30 is cornmanded,
it prevents the control from reading ahead the
next block of information. The single decode
signal is fed in acdition to the 2-digit BCD code
cutput for M coaes. For the timing of output,
rejer to the Appencix 1.

Whether M00, MOL M02 or M30 may cause the
spindle stop, codlant off or some other execu-
tions, refer to the machine tool builder's
manual.

Whether the control :s automaticaily reset or
rewinds the tape {or memory) is determined by
the following state.

(a) Input signai of the control "EOP™ (internal
reset input) :s wired for "ON" or not.

(b) Input signal of the control "RWD" (rewind
input} 15 wired for "ON" or not.

Refer to the macaine ool builder's manual and
Appendix 1.

2.

7.2 M CODES FOR ON/OF= OF FUNCTIONS

. M?2/M24 {Chamfering with threadcutting ON/

QFF)

M23 . . . Chamfering ON
M24 . . . Chamfering OFF

CHAMTERIN®

When M23 (s commanded before the command
of threadcutting cycle G92 {or G76%), cham-
fering of thread is performed. If M24 is com-
manded, chamfering with threadcutting 1s not
performed.

When power supply is turned on, M23 is in
effect. For the details, refer to 2.10.15
Canned Cycles, *

M51/M52 (Error Detection ON/OFF™*)

These codes are available for the coatrol pro-
vided with the Error Detection ON/OFF func-

tion~. The coatrol without the option operates
as follows.

{a) At the end of the execution of G0OO {Posi-
tioning) command, the control proceeds to
the next block after the lag pulse of servo
coming within the allowable range.

(b} In the end of the executioa of GO1, GO02 or
GO03 (Linear and circular interpolations) is
effective, the control proceeds to the next
block smoothly regardless of the lag pulse
of servo.

The control with Error Detection ON/OFF
operates as follows.

M351l: Error Detection OFF
MS52. Error Detection ON

M31 permits the machine to move smoothly be-
tween tlocks regardless of the lag pulse of
servo. When M51 1s in effect, the control pro-
ceeds to the next block after the completion of
the pulse distribution to servo for linear and
circular interpclaton.

When M52 15 1n effect, the coatrel proceeds to
the next block after the lag pulse of servocomes
within the allowable range. M52 is used to a-
vold rounding of a corner.

GO0 (positioning) 1s always executed at the siate
of Error Detection ON regardless of the com-
mand of M51 or M52,

M51 and MS2 are modal. When the power
supply 18 turned on, M3l is in effect.

When M31 or M52 is commanded in a block
together with the move command of cutting
feed (GOl to G03), 1t becomes elffective at the
end of the block containung them.

¥ "Automatic operation’’ means operation in

TAPE, MD! or MEM mode 1n this manual.

- 11 -



GO0 X ... Z-o « -
( GOl W-3000 F30 MS51 a
@ (GO01) U4000 M52 =

]

Z .. ®
oN
- Ve
20 Q oFF
/ L 6)) _/
30 _]
Fig. 2.7.2.1

. M94/M95 (Traverse Rate Clamp ON/OFF)'

These codes can be used when Traverse Rate
Clamp option 13 supplied.

M94: Traverse Rate Clamp ON

M95: Traverse Rate Clamp OFF
After the M94 is commanded, the following
feedrates are decelerated to the values set by

the parameter while the limit switeh for trav-
erse rate clamp is ON.

(a) Rapad traverse (GO0}

(b} Cutting feedrate specified by G98 command
(Feedrate per minute)

FEEDRATE PER!

MINUTE (G98) SPEED SPECIFIED

BY PARAMETER

A

TRAVERSE RATE CLAMP
LIMIT SWITCH

N S

Fig. 2.7.2.2

M94 and M95 are modal. When the power is
turned on, M94 is in effect.

When M94 or M35 is commanded together with
the move command in a block, it becomes ef-
fective at the block contalning them,

NOTE: Note that the Traverse Rate Clamp
function 183 not effective in the G99 mode
{Feedrate per revolution: mm/rev).

- 12 -

. M98/M99 (Subprogram function)t

These codes are used for jump instruction.
For the details, refer to 2,7.4 Subprogram
Function,

NOTE: Above M codes (M23/M24, M51/M52,
M94/M95, M98/M99) are effective only for the
control and give no signals (2-digit BCD output)
to the machine,

2,7.3 QTHER M CODES
How to use the other M codes other than the
above depends upon the machine. Refer to the

machine tool builder's manual,

Table 2.7.1 Typical Example of M codes

for Machine

M Meanings Remarks

code
Spindle forward
LLCEN g MO03 and M0O4 are not
switchable,
M4 iﬂ::ﬁhe reverse | M 05 (stop) must be
8 intermediated.

MO3 | Spindle stop
M@8 | Coolant on
MOQ9 | Cooclant off

When these M codes are commanded in a block
together with move command, whether the M
commands are executed siumultaneously with or
after compietion of move command are deter-
mined by the mactune. Refer to the machine tool
builder's manual.

2.7.4 SUBPROGRAM FUNCTION (M98, M399)"
The sequence of operation can be altered by this
option which is available for the control supplied
with part program storage. The M98 and M98
commands can specily the sequence number of
the block to be performed next. (The previous or
the follewing block.}

Jump [nstruction: P . . - M99 =

This command jumps to the block of the se-
quence number specified by the address P.
When the P commaand i8 omitted, the execu-
tion returns to the first address of the memory
and the operation will be repeated.



Jump Instruction to Subprogram:
P... L... M93 »

M98 command is used when the program is re-
quired to jump from the executing program
(main program) to the cther program (sub-
program)and must retura to the main program
after the completion of the subprogram.

Address P specifies the sequence number of
the first block of subprogram.

Address L specifles the number of repetitions
of subprogram. The maximum programmable
value of the address L is 9599, After the com-

(Main Program)

P

Nl P51 L1 Mg8 =

pletion of specified times of execution, the
command returns to the maln program.
The L command must be programmed in
each execution of this {nstruction.

Return Block Instruction from Subprogram:
P+ MS9 »

When an address P is commanded with M99 at
the end of subprogram, return block can be
designated by the address P, The program
returns to the block of main program whose
sequence number is designated by the address
P.

N2 -« « .« =
N3 -« “
N4 . ...« %
N5 PS8 L3 MS8 =
NE v v o v v - =
N7 v o oo 0 o &
N8 P11 Mgg =
NO ... «
N10 . =
Nil - « ¢« ¢« « o & =
N1l2 M30 =

{Subprogram)
N5SI . .. &
N52 - - - *
J N33 - .
NS4 . . . =
N55 . .. %
N56 M99 =«
NS?T . . . =

NS8 . . . &
NS . . - *
NE6O - - - =
N&61 - . . =
Ng2 PT M99 =

Fig. 2.7.4.1

NOTE:

"Subprogram' simply means the program spec-
ified by M98 command. Therefore, any special
consideration is not required for storing and
editing of subprogram.

M98 cannot be used in a subprogram.

Signals of M98 and M99 are not fed to the ma-
chine.

- The sequence number designated by the address

« Addresses P and N designate sequence numbers,

P is searched {rom the first address of mem-~
ory and the eéxecution of program starts from
the first block of the sequence numhber search-
ed. Therefore, the same segquence number
should not be used,

When the sequence number designated by the
address P is not found, it causes error.

Up to four-digit number can be used for se-

quence numbers and leading zeros can be
suppressed.

« The sum of the characters of main program and

subprogram should not exceed the memory
capacity of the control.

- Address L cannot be used together with M99

command.

- The remaining number of repetitions of subpro-

gram 1s displaved when POS kev is depressed
and the address L is set on the address indica-
tor during the operation of repeating command
P-.. L... M98 =,

. Subprogram cannot be executed by writing M98

in MDI mode.

- Endless program can be made by using M99

command 1n a main program. When theRESET
button is depressed, the program returns to
the first address of memory. Refer to Fig.
2.7.4,2 (a).

- 13 -



» Some part programs which are frequently used used, the program returns to the initial ad-

can be stored in advance and executed required dress, When M codes causing internal reset
times when In need. Refer to Fig. 2,7.4.2 (b}, are commaanded, the following program is
When M codes causing rewind {(M02 or M20) is executed as a main program.
N1 « -0 #p >~ N1 P150 L10 M98 « :
N2 o oe .. w|} N2 P101 L15 M98 »
. I i N3 - M30 =
; ' I .
l }'Endless .
!
N29 . - {MO02) = .
N30 P1 M99 =
_E>_ N31 - - + « . = N1O1 - - « + « - P
! N1902 .. . . .. ™
{ Endless 15 Times
i . Machimungs
v
| O - v
N59 - - - MOO =}/ D Ni48 . . . . MO0 =
N60 P31 M99 oY Resec N149 M99 =
pP—| wer..... . N150 -« « « - - N
Endless 10 Times
I Machinings
. v
N8g2 - - - MOO = Nig9 .- . .. MOO =
NSO P61 M99 =1 N200 M98 =
{a) ()
Fig. 2.7.4.2
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2.8 SPINDLE-SPEED FUNCTION (S-FUNCTION)

2.8.1 S 2-DIGIT COMMAND

The spindle speed is specified by two-digit fol-
lowing the address S (500 to 599).

For each S code and its corresponding spindle-
speed (rpm), refer to the machine tool builder.

EXAMPLE

G50 X20000 Z30000 =
GO00 S11 MO0O3 T1l =

S command

When 2 move command and an S code are issued
in a block, whether the S command {3 executed
together with the move command or after the
completion of tool move {a dependent on the ma-
chine tool builder. Refer to the machine tool
builder's manual,

The S command is modal. Although the spindle
is actually stopped by the M0S5 (spindle stop) com-
mand, the S command remains effective.

X' Zeon s Spindle CW S11: Effective
Gor Zz.-.. F.o-o-on

. P
G00 X20000 Z30000 MO5 « Spindle stop

T22 MoO3 * 1

Koo v 2o S11: Effective

GorL Z. .. F .-+« =
8§22 = .+ . Change of S
... F. .. =

NOTE: The two=digit BCD cutput is sent to the

machine when S and two-digit command 15 issued.

For the timing of output and the {inish-answer-
back signal (FIN), refer to the APPENDIX 1.

2.8.2 § 4-DIGIT' COMMAND

Four digits following S are used to specify the
spindle speed in rpm.

The S command becomes effective instantaneous-
ly when issued, When the S command and the
move command are issued in a block, the move
command and the spindle speed command are fed
at a time,

When S command is issued in a biock together
with the M03 (Spindle forward running) or the
MO04 (reverse running), the spindle speed signal
is fed instantanecusly, but the control never pro-
ceeds to the next block before the completion of
the M command. "The completion of the M com-
mand'' means generally the time when the spindle
speed reaches the speed commanded by the S
code. Refer to the machine tool bullder's manu-
al.

—

§22: Effective

EXAMPLE
51000 MO3 =«

™~ ACTUAL SPINDLE SPEED

t

COMPLETION OF
M COMMAND

START OF
THE BLOCK

Flig. 2.8.2



S commands are modal. Although the spindle is
stopped actually at the M05 command, the S com-
mand is retained, Therefore, when the M03 {or
M04) is commanded, the spindle runs again ac-
cording to the S command.

When S command is changed after the spindle
start by M03 or M04, § command ashould be is-
sued within the range of spindle speed (Bigh or
Low) selected.

NOTES:

» The lower limit of the spindle apeed depends
on the spindle drive. If the low speed out of
the limit is commanded, the machine will stop.
Refer to the machine tool butlder's manual for
the limit.

+ When S and 4 digits are used to command the
spindle speed, the output for the spindle drive
is given by the either of the following two ways.

- 12 Bits binary non-contact output
- Analog D/A converter ocutput (¥10 V Max.)

- The S and 4 digits must be commanded in Con-
stant Surface Speed Control. For the detals,
refer to 2.10.16 Constant Surface Speed Con-
trol.

2.9 TOOL FUNCTION (T-FUNCTION)

This function performs tool selection and tool
offset.

2,9.1 T 2-DIGIT

Two digits following the address T specifies the
tool number and the tool offset number.

r J 0O

Tool offset number
{0 to 9)

Tool number .

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

When the Tip Nose Radius Compensation option
is provided, the T code must be programmed
with sign (+ or -}. For the detaila, refer to
2.10.11. Tip Nose Radius Compensation,

T+ ]

I—Dlrection of tip nose radius
compensation

- 16 -

2.9.2 T 4-DIGIT

Four digits following the address T specifies the
tool number and the tool offset number.

+ OO0 B0

.

Tool offset number
{0 to 186 or Q to 32)

Tool number

The figures usable for the designation of tool
number are determined by the machine. Refer
to the machine tool builder's manuyal.

t When the Tip Noge Radius Compensation option
is provided, the T code must be programmed
with sign (+ or «}. For the details, refer to
2.10.11.

= 000

LDirection of tip nose radius
compensation

NOTE:

- When the tool number is changed by the T com-
mand, a turret lathe begins to index the tool
instantanecusly. Therefore, the turret should
be removed, before the command, f{rom the
area where an accidental collision might occur

. Tool offset number ¢ or 00 cancels the tool off-
set.

2.9.3 STORAGE OF TOOL OFFSET VALUES

There are two kinds of tool offsets- tool position
offsets and tip nose radius compensation. Each
offset value must be stored i1n memory before-
hand.



Table 2.9.2

Offset Storage of
Method G code Offget Values T code
x z ;
|
-f .- No. 1 |
Tool Offaet Unneces No. 2 :
Length Value - .- No. e o
Offsets Commanded sary . D D g,@
.+ No. 16
t
R 1
G40 ... Ne. 1 i
i
g;pdl}:l:’e Fu.l.l 041 ‘o NO. 2""" |
Compen- | Automatic g’:g ‘
sation” Géd .
No. 16

NOTE: Number of offset values usable are determined by the machine.

T 2-digit: 9 sets
T 4=-digit: 16 or 32 sets

2.9.4 TOOL POSITION OFFSETS . Signs of tool position offset values
. . The tool position offset value is a difference
When the tool offset aumber is specified, the off- between the coordinate value of the program-
set value corresponding to the tool offset number .
i{s added algebraically to the command value in med tool tip and the actual tool tip, and the
8 < s1gn of the offset value specifies the direcuon

the program and the tool 1s 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 memary in

of offset motion.

X

advance as the offset value. To0L POSITION
When the coordinate value of the actual tool tip
has changed due to tool wear or some other rea- o4, -4,
sons, the tocl position offset values should be
set again, Thus, the programmed machining Is -4/ (dx: D \
attained without correcting the program. P DLANITER
-z -z
- Range of tool position offset value PROCRAMMED
tooL POSIfION
The programmable range of tool offset value is L} ]
shown below.
Table 2.9.4 -
Metric l Inch?
Fig. 2.9.4.1
0 to £999.998 mm 0 to ¥40.0000 inch For the writing of tool offset values, refer 10

4.3.6 Writing of Tool Offset Value,

Note: Diameter must be set for the X axis.

- 17 -



» Description of tool position offset motion

As mentioned above, when the tool specified
by the address T and 4 digits is moved, the
offset value corresponding to the tool offset
oumber is added to the command value In the
program algebraically and the tool tip ia moved
to the offset position.

When there is no move command in the block,
the tool moves only by the offset value. Once,
the tool offset number is designated, the tool
moves always to the offset position until an-
other number is designated. When the other
offset number is designated or the offset value
is changed, the offset value is compensated for
the amount of the difference between them.

QFFSET VALUE
T101

(+ §X,, +82Zy)
T115

(+86X2, +£8Z2)

+X 6)]

OFFSET MOTICN

coMPLETION OF )

+3X)/2
+3401/2
X2y
+Z
Fig. 2.9.4.2

EXAMPLE
TOTI01 2 e 0
Got X- - .2 - F. ... @

TII5 = eeees Ceea s @

{Block of the
offset motion)

- Move speed with tool offset

The move speed of tool offset 1s determined by
the feedrate command that 18 effective 1n the
ulock. Therefore, the [eedrate command (GO0
or GO1 F . - .) should be 185ued before or in
the block containing the tool offset number.

- 18 =

EXAMPLE
G50 X . Z... &

Goo 5 - - .

M03 TO108 =
x-.. z-v--ﬂ

Offset motion‘is made
at the rapid traverse rate.

Instruction of tool position offset

G code is not required to instruct tool position

offset

but the tool offset number corresponding

to the actual tool must be designated.

1.

Tool offset starts at the block 1n which the
T code is commanded. When T code 1s
read. the tool selection signal (BCD) is fed
and the tool starts to move by the offset
value corresponding to the teol offset aum-
ber. Since T code is modal, it is retained
until the other T code 15 designated,

EXAMPLE

GO0 TO0202 = . The tool number 2 is
selected. Tool offset
motion 1s made accord-
1ng to the contents of

the toci oiffset number.

When the tool offser value is requred to
change, the T code whose tool offset aum- 3

b

ber is rewritten should be commanded agai..”
EXAMPLE

G000 TO202 = - :

¢gor X.--2.. F- . =

GO0l To216 = Tool offset number
16 is replaced with
02.

Tool offset motion
is made at the cut-

ting feedrate.

Note that the tool number 18 changed 1n this
case, the tool indexing motion starts.

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

T code for change of tool offset number ..
should be commanded in the block together
with taper cutting feedrate command.



EXAMPLE
1 GO0 T0202 «

GOI.X--.Z...F...*

We: +» F.. . TO216 %
/

+X DIFFERENCE OF TOOL OFFSET VALUE
BETWEEN T0216 AND T0202

2 GOl U+ .

MOVEMENT OF COMMAND .2,

MOVEMENT WITHOUT COMMAND
TO216 IN 5

+Z

'STARTING POINT (BEFORE_THE
EXECUTION OF COMMAND (2,)

Fig. 2.9.4.3

When the T command and the move com-
mand are 1ssued 1n the same block, the tp
nose moves to the offset position. There-
fore, in the above case, the taper angle is
corrected by the difference of the offset
value between T0202 and TO216.

. When the tool position offset is required to can-
cel, the T code with the tool offset number 0 or
00 (T C3J00) must be commanded. The tool
position offset is instantaneously cancelled.

EXAMPLE

G0Q To202

GolL X+ Z.-+« Fso.o wm

GOl Us: -+ We- -+ F ... TO216 =

@Go0 X+ Z -+ - TO200 * «— The offset
motion is

cancelled.
of EXAMPLE can be divided

The block )
into two blocks.

Goo X. .. 2+ . =

T0200 == < -— Only cancel motion is
made at rapid traverse

rate.

NOTE:

. Tool position offget is cancelled by depressing
RESET pushbutton.

. The tool offset must be cancelled before M2
or M30 is commanded.

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

. When the control is reset by M02 or M30 com-
mand or by depressing RESET pushbutton, the
tool offset aurnber becomes 0 (or 00),

. When the Zero Return (auto or manual) is ex-
ecuted, the tool offset is cancelled automati-
cally.

. The tool offset must be also cancelled beiore
Zero Return Check (G27) is commanded. I the
G217 is commanded at the state that the tool off-
set is effective, the control will be the state of
Zero Return check error, because the tool off-
set value is added to the programmed position.

2.10 PREPARATORY FUNCTIONS (G-FUNCTION)

2.10.1 LIST OF G CODES

The preparatory functions are programmed with
the address G and two digits. Table 2.10.1.2
shows the list of G codes. Leading zeros can
be omitted. G codes are grouped into the five
classes as shown in Table 2.10.1.1. Imtal
states at the power on are also shown below,

Table 2.10.1.1 Five Groups of G Codes

Modal or (Imitial
Groupiy on-modai]State Remark
A Modal | GO0 | For basic function
B | Modal G40 For tip nose radius
I compenasation

c Modal G997 1‘ For constant surface

speed control
Ggg ! For feedrate per

D Modal (Note)j minute or per revo-
lution

e |Non-modall | One shot command

G99 is the umitial state when the contents
of parameter No. 71 are "0" and when
"1," the imitial state 15 G928,

Note:

- 19 -



* G codes of group A to group D are modal, The

modal G code, once commanded, is effective
till another G code of the same group is com-
manded,

The modal G codes can be commanded mixedly
in a block. When G codes of the same group
are commanded in a block, the last one is ef-
fective, N

G codes with an asterisk (=) in the Table 2.10.
1.1 are ton-modal. They are effective oaly
for the block containing them. They should not
be commanded together with the other G codes
in one block.

- Depressing the RESET button does not affect

the G codes of A, C and D groups, but changes
the G codes of B group to G40.

+ After the completion of the multipie repetitive

cycles {G70 to G7€), the G code commanded i
the finighing shape program is ln effect, There-
fore, the G code of each group should be com-
manded again in the program following the
block. ’ ’

« The effective G codes including the G codes

commanded in the previous biocks can be dis-
played in each group on the universal display.
Refer to 4.3.1 Display of Command Data.

Table 2.10.1.2 List of G Codes

G Code |Group Function g g;:i.lgnal
Goo A#¥ | Positioning B
GOl A Linear iaterpolation B
Go2 A Circular interpolation, CW B
GO03 A Circular interpolation, CCW B
Go4 - Dwell B
Gll1 A Beveling o
Gl12 A Rounding o
G22 A Circular interpolation by radius, CW O
G23 A Circular interpolation by radius, CCW &)
G27 u Zero return check B
G238 » Automatic zero return B
G32 A Threadcutting B
G40 B# Tip nose radius compensation cancel Q
G4l B Tip nose radius compensation No. 1 O
G42 B Tip nose radius compensation No. 2 O
G43 B Tip nose radius compensation No. 3 18]
G44 B Tip nose radius compensation No. 4 O
G350 s Programming of absolute zero pownt, B

Programming of maximum spindle-speed &)

G70 Finishing eycle 8]

. G71 Stock removal in turning C
‘ G72 » Stock removal in facing o)
G173 ® Pattern repeating O

G4 L Peck drilling in Z axis o

G175 = Grooving in X axis @]

G76 = Automatic threadcutting (o]

Gaag A Turning cycle B

G92 A Threading cycle B

G4 A Facing cycle B

G96 C Constant surface speed control (o]

Ge7 c# Constant surface speed control cancel O

G9s8 D Feed amount per minute B

G99 D Feed amount per revolution B

Note: When power is turned on, the code with ¥ s effective in each group.

- 20 -
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2.10.2 PposiTionIng (Goo)

+ GO0 X(U)} . - -

" This command moves a tool at rapid traverse
rate to the poiat (X, Z) in the coordinate sys-
tem set by the G50 command or moves it away
by (U, W) from the present point for each axis
independently.

Z(W): -+ =

.G00 X.-- W..- =o0r
GOO U+ -« 2Z+-+ =

As shown sbove, absolute coordinate values
and incremental coordinate values can be mix-~-
edly commanded in 2 block.

. For the rapid traverse rate, as it depends upon
the machine, refer to the machine tool builder's

manuval. Since a tool is moved on each axis ln-
dependently, the tool path is generslly non-
linear.

+X

s u/2

+2Z

Fig. 2.10.2.1

Note: When T, S or M code is commanded, the
GO0 should be put in the block. The G code is
required faor the designation of tool traverse rate
for tool offset motion.

EXAMPLE
G50 X6000 Z5000 =

G00 TO101 S500 MO3 *= ... G00 for designa-

tion of traverse
rate for tool offset

GO0 can be omitted
in positioning.

[(GO0y X3000 2500 ¢]---

2.

¢30 |— 3 L—
/ N
Fig.2.10.2.2
10.3 LINEAR INTERPOLATION (go1)
.GOl X(U) -+ - Z(W). .. F... =

A tool is moved to the point (X, Z) ona straight
line at the traverse rate designated by the F
code in the coordinate system set by G350 or
moved away by (U, W) from the present point.

. F code must be specified in the block contain-

@ Go1 z0 Fioo =

e

ing the G01 or in the previous block. If not, it
cauges a format error, Feedrate designated
by the F code is the tangential feed rate.

M POSTITION

PROGRAMMED

A

i

-t —

PRESENT
TOOL POSTITION
.2

__—

Fig. 2.10.3.1

G50 X10000 Z6000 =«
GO0 TO0202 S600 MO3 =
X3500 Z500 =

|

X6000 F20

- 21 -



2.10.4 CIRCULAR INTERPOLATION (602, Go3)

. G02(G03) X{U)--- Z(W)e- - K-+« Feu. =

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

dinate system set by G50 of away {rom the
present position by (U, W). A tool moves along
an circular arc at the traverse rate specified
by the F code,

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

Fig. 2.10.3.2

Table 2.10.4

Meanings

Circular interpolation,

Goz2 clockwise

Go3 Circular interpolation, %
counterclockwise ¥
End point of arc on X axis

X{U) .
{(Diameter value)

ARLD End point of arc on Z axis

Distance from start point of
I arc to arc center on X axis
(Radius value}

Distance {rom start point of
arc to arc-center on Z axis

- 22 -



CENTER
POIRT
_— 1
\\
g
x/2 | 3 Ve Sl
Z W
START POINT
- +2

Fig. 2.10.4.1

. Circular interpolation of an arc en multiquad-
rant can be programmed in a single block.

EXAMPLE

~ L

28R\ TN
~
960
"

I8

Fig. 2.10.4.2
Arc center
0 =270
coordinates (10000, -2700)
i LO;.EO—- = 20 mm

K -st2-202 --J384

=-19.596 ~ ~-19.60mm

The above case can be programmed as follows.

GOl Z— +« Foo- ®

[Goz X6000 Z-4660 12000 K-1960 F - - - s

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

. The direction of the arc of G02 for Clockwise
is defined as follows.
"When viewing the X-Z plane in «Y direction in
the right-handed coordinate system, the tool
moves clockwise from the.beginning point of
the arc."”
Therefore, the direction of rotation in the plane
(+X.Z plane) of Fig. 2.10.4.3 is represented

inversely.
' -X
' ) G02
( ) Go3
" +Z

Fig. 2.10.4.3

. When the end point of arc is not designated on
the circumference specified by the radius, the
alarm is not displayed and the tool path is as
foilows, The mark ¢ indicates the end pownt
of arc.

N\
N

ARC CENIER
rd

!

7 | 7

Fig. 2.10.4.4

N\

Note that if the end point is designated in the
shaded area, the alarm is not displayed and the
tool will continue to move endlessly.

. 23 -



« The end point coordinate should be precisely
commanded when the circular interpolation is
applied to the tip nose radlus compensation, or
the tool may act move properly. Generally, it
ia 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,

.

Although the circular laterpolation on multi-
quadrant can be done, a closed circle cannot
be designated for interpolation.

EXAMPLE
G000 X(a) Z(b) =

G02 X(a) Z{b} I-+-- K... F-+: = (Designation
of closed

circle}

In the above, the control will regard the de-
signation as the completion of circular inter-
polation without tool motion, The program
can be executed if there {s a longer distance
than least 1nput increment, between the end
point and the start point. See Fig. 2.10.4.5.

LEAST INPUT INCREMENT OUR MORE

T

A

/\1
\

Fig. 2.10.4.5 Designation of Circle

This rule also applies to the circular arc com-
pensated by the operation of tip nose radius
compensation.

2.10.5 pweLL (Go4)

- Go4 U -0 - w

This command stops feed for the duration spec-
ified by the addreas U. Dwell should be solely
programmed in a block without the other ln-
structions.

- The maximum duration time specified by the
address U is shown below.

-»

- 24 -

Table 2.10.5 Maximum Programmable Value
of Dwell Time

Metric Incht |

0.01 ram | 0.001 mm | 0.001 inch| 0.0001 inch

995,999 sec " 999.%99 sec

ap Least command increment

Since block motions are smoothly connected in
cutting feed at Error Detect Off, the corner of
workpiece is rounded a little bit. The dwell
function prevents or controls the rounding.

. ROUNDING
A Y

LY
-

\ \WITHOUT DWELL OR "0" DWELL TTME
W1TH "“"MIDDLE" DWELL TIME

TAPE COMMAND, AND WITH “LONG" DWELL TIME

Fig. 2.10.5

NOTES:
. Since G04 {dwell) is non-modal, it is effective

only for the block containing it.

. No command should be put in the block contain-

ing the G04.
GO0l W-100 F25 = Feed: 1 mm
G04 U200 = ....... Dwell time:
0.2 sec
GOl W-100 = -«-v--- Feed: 1 mm
'+

0.2 SEC DWELL TIME
__nln_nl

(CHIP CUT)

+2

[P



2.10.6 CORNERING (611, G12)7

1. Beveling (Gl1)

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

Meaning of each address is shown below.

{X(U)'~- K--.-
Gll }F...‘ “a

Z(W) - -« 1.

Table 2.10.6.1

Beveling for X axis Beveling for Z axis
Gll Xy - - - K... F. .. = Gl1 Z(Wy...1:--+- F... »
L EXD
no l ' POINT
POINT '~ >/ "
7 ol
45° | u/2 X 7 START PODNT
+x TAMETER) -
2 1
| S
POINT
K * ....- K & .....
EBevenng Value —.[:_Bevellng Value
. {Radius Value)
Beveling Direction Beveling Direction
Beveling values (K and 1) are liruted within GO0 X3000 ZO0 =

the following values.

K| < |u/2l . i

The command exceeding the above value causes

format error.

When G11 command starts to be executed, the
display for G code is changed to GO1. After
the completion of the execution, G1! is dig-

played again.

< |W|

G1l Z-2000 1800 F30 =1
(G11) X8000 K-700 =

Q0

+Z

Fig. 2.10.6.1

- 25



2. Rounding (G12)

y LI O

F+'.-. =
lzewy - -« 1. .-

G

This command performs the rounding of the
corner. Addresses X and Z cannot be spec-
ified simultanecusiy in a block. The corner
is rounded to 2 quadrant. Meaning of each
sddress iz shown below.

Table 2.10.6.2

.

Rounding for X axis

Rounding for Z axis

Gl12 X{(U)+« « K+ - Feooan
K- K+

]
i

END
POINT G
~

Al

vz x
. +X DIAMETER)

|_[
|__+Z START POINT

G12 Z(W) ... L+« F.oo . »
END POINT
T
11—!-;
ey - START
l ? ‘POINT
Z W |

Rounding values (K and I} are limited within
the following values.

Kl < |u/el ' frf < fwi

The command exceeding the above value
causes format error. -

Whea G12 command is executed, GOl 18 dis-

plaved while the tool moving on the linear line,

and G02 or GO3 is displayed depending on the
rounding direction while along the circular
arc. After the completion of the execution, -
G12 is displayed again.

G000 X2000 Z0 =

(G12) X7000 K-600 F20 =
+X

@ | G12 z-2500 1300 F30 =
@

Fig. 2.10.6.2

- 26 =

K ¥ . ... K £ . ...
_l— l—Rcmm:ling value [:ounding value
[ Rounding direction ounding direcuon
NOTES

. Since G11 and G12 are modal G codes of
group A, they are retawned until the other
G codes of group A are specified.

3

X and Z axes cannot be specified simultane-
ously in G1l or G12 command. The block

containing addresses of both axes causes for-
mat error.

EXAMPLE
G12 X--+ W... K-.- 2 «———Frprror

. The block without [ and K or the block in
witich | and K are zero, should not be 1ssu-
ed. The tool may not move properly.

. ' Tip nose radius compensation i1s eifec-
tive for the blocks including G1i or G12
command. )

+ The block 1acluding G11 or G12 command
can be specified 1n the fimshing shape com--
mands of multiple repetitive cycles (G70
through G73}).



2.10.7 RADIUS PROGRAMMING FOR CIRCULAR
INTERPOLATION (G622, 623)°

In programming circular interpolation(G02, G03),
the control requires the data of the arc-center
coordinates. Normally, they are given by using
the addresses [ and K.

In programming of G22 or G23, the control auto-
matically calculates the arc center coordinates
(I, K) from the radius value designated by the
address R and performs circular interpolation,

- G22 )
Gas |

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

X(U). -+ Z(W)es. Reev Fouu @

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

Table 2.10.7

Meanings

Circular interpolation by

G22 radiug for CW

Circular interpolation by

G23 radius for CCW

of the arc
{Diameter value)

b <g 6]

The X-coordinate of the end

Z(w)
of the arc

The Z-coordinate of the end

\ us2

START POINT
x/2

R of arc to arc center

Distance [rom the start point

{Incremental value with no sign}

S —-

- Designation of radius value R

R is an incremental value and commanded with
no sign, Maximum programmabie value of R
is in accordance with 2.3.5 Maximum Pro-
grammable Value. When the result of an oper-
ation exceeds the maximum programmable
value, it causes error,

Angle restriction of circular interpolation

9 must be less than 180* at G22 and G23 com-
mands. Therefore, a circular arc over four
quadrants cannot be programmed.

G23

. 2<180°

Fig. 2.10.7.1
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180° OR BELOW

+x ARC
CENTER

END PQINT
TTR ¢
x \
u/2 [START POINT
z ] '

N +2

Fig. 2.10.7.2

+Z

Flg. 2.10.7.3

GO1 X4000 Z-1000 F20 =

@ [G22 (X4000) Z-5250 R3000 (F20) =

»

Note: Parenthesized commands can be omitted
in this case.

NOTES:

+ G22 and G23 are modal. They are retained
until the other G code of group A is program-
med.

- 28 -

+ In the G22 or G23 mode, the block in which R
is not contained or R Is designated to zero
should not be commanded,

+ When R is varied at both start and end poiats
fixed, the tool will move aloag the following
cirgular arc,

Therefore, in the following case, the arc cenater
does not exist which causes data error.

(Distance between start pouwnt and end point)
2

R <

- + Tip nose radius compensation 1s effective for
the block containing G22 or G23.

- * The block contaiming G22 or G23 can be de-
signated in finishing shape commands of multi-
ple repetitive cycles (G70 to G73),

2.10.8 ZERO RETURN CHECK (G27)

This function checks that the program is made
80 that the mach:ne starts from and returns to
the fixed original pount.

< G27T X(Uy. « - Z{WY: . . =

After positioming at the absolute coordinates
{X, Z) or the incremental coordinates (U, W),
the position is checked if 1t is the fixed original
poiat or not.

* When the position meets with the fixed original
point ZEROC RETURN lamp is lit. When the
position meets with the fixed original point as
for both axes, the automatic operation will be
continued. When either of the axes does not
meet with the fixed original point, the alarm
code ""24" (the Zero return position error) is -
displayed and the automatic operation is stop-
ped. (The CYCLE START lamp ia turned off.)

+ When G27 is commanded in tool offset mode, the -
position will not meet with the fixed original
point. Tool offset mode should be cancelled as
follows when G27 15 commanded.

# "Automatic operation'' means operation in
TAPE, MDI or MEM mode in this manual.



To cancel tool offset mode prior to the block * When G28 {s commanded in tool offset mode,
contalning G27, the tool offset is finally cancelled without can-
celling motion.

TCOCH0 =
G27 U. .. W. .. =
FIXED OmIcimaL
nor
To cancel tool offset mode in the block con- |
tai 27 ros W w
aining G27, “ : H-I\Olﬂlc 7 ‘_E——---—-
G27 U... W. .. TCJOCI00 « soar | b ot o
. ronrr /3
NOTE: The fixed original point means the de-

W
finite position on the machine where the tool is N 2
returned by the manual Zero Return operation
or Automatic Zero Return command {G2g), 1t
is represented vy in this manual.

2.10.9 AUTOMATIC ZERO RETURN (Gz23)

©G28 X(U)» - - Z(W). . . »

After positioning two axes simultaneously at the Flg. 2.10.9.1
absolute coordinates (X, Z) or the incremental

coordinates (U, W), the Zero Return motion is

performed for two axes simultaneously.

- After the completion of Zero Return, ZERO -« 4
POSITION lamp of the axis is lit. After the 4
completion of Zero Return for both axes, the Z,

automauc operation is continued, 300 ‘ a;? ,ﬁ Te303

+ For Zero Return operation, the tcol should be rozer
in the area from which the tool can return to 200 ALLOUASLE arra
the fixed original point, e.g. the area where L, o
Zero Return limit switch is not operated. If _?
not, the tool can be moved to the area by posi-
tionung command.

| G28_ X40000 230000 To300 = |
+ Tool offset mode should be cancelled as follows i

when G28 is commanded. ' Flig. 2.10.9.2

To cancel tool offset mode prioer to the block
containing G28,

TOI(IJ00 =«

G28 X. - . Z... 2.10.10 THREADCUTTING (G32)

To cancel tool offset mode in the block Straight thread, taper thread and scroll thread

containing G28, are cut by G32 command,

G28 X .. Z... TCOWO = '

-G32X(U)---Z(W)'--{§ !""
NOTES: ’
Threadeutting 18 performed in the lead spec-

+ The Zero Return motion means the same mo- ified by the R or E code. The end point is ab-

tion as that by operating the Manual Zero Re- solute coordinates (X, Z) or incremental coor-

turn. Refer to 6.2.1 Manual Zero Return. dinates (U, W).

Programmable lead ranges of F and E codes
are shown helow,
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Table 2,10.10.1 Programmable Lead Range

Format rogrammable Range’ Meanings
F2.2 F1 to F9999 0.01 to 99.99 mm
Metric
E2.4 El to E999999 0.0001 to 99,9999 mm
Fl.4 F1 to F39366 0.0001 to 3.9366 lnch
Incht
EL.6 E1l to E3936600 0.000001 to 3.936500 inch

F code is for normal threadcutting.
E code is {or preciae threadcutting.

- The direction of lead specified by F and E codes is shown below,

Table 2,10.10.2 Direction of Lead

Limitation of Taper Angle Direction of Lead
a < 45° Lead in the direction of Z axis
a > 45° Lead in the direction of X axis
" \/
s 1
! H
! moporNt |

: u/2 ’
z a | [x/2
2 N
W

\Sm'l' POINT
‘——ML
L (Lead)

Fig. 2.10.10.1

. Command format of threadcutting is shown below.

Table 2.10.10.3

Type Command fermat
Stralght Normal G332 Z(W). .- .« F... =
Thread Precise | G32 Z(W)- .- E... »
Taper Normal G32 X(u) . -« Z(W). .. F.+ . n
Thread Precise [ G32 X(U)- -+« Z(W})+ .. E. . .»
Seroll Normal [ G32 X(U}: .- Fo- . «
Thread Precise | G2 X(U)- .. E- - . «
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NOTES:

i

. 1f spindle speed is not constant during thread-

. Allowances 6, and §; are required for thread-

cutting because lead error occurs near the
starting and end points.

X

r-—-———----—-—

cutting, the leads become Incorrect due to the
servo lag.

Chamfering for thread is not effective at Ga2.
If necessary, Gi2 {or G761 ) should be com-
manded.

The following operation is disregarded during
threadcutting includlng G32, G82 and G76%t.

t _i . Feedrate Override . . . Regarded as 100%
W B . Feed Hold operation
- - +z - The G32 command should aot be commanded in
J G98 mode. If commanded, the alarm 14" will
; [T WAV be displayed.
. In Dry Run mode, the tool moves at Jog feed-
rate.
Fig. 2.10.10.2
A
+X g
r 5] 20
{ @
LLfMAAAMMAA
( €4 g
O ! AAAAAMAA
] 60 |
Fig. 2.10.10.3
Thread lead L = 5.0 mm @ GO0 U-4200 =
§, = 5.0 mm @ G32 W-6800 F500=
§; * 3.0 mm GO0 4200 =
w
Cutting depth = 1.0 mm Uff:go '_
G332 W-6800 =
GO0 U4400 =

II
1
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- t@
@ (
i
[
60| 940 EI - .
l 5
- = +Z
o1s
30
Fig. 2.10.10.4
@ Goo X1300 =
Thread lead L. = 4.0 mm @ G32 X3800 W-3500 F400 =
61 = 3.0mm GO0 X6000 =
W3500 =
$2 2.0 mm X1100 =
Cutting depth = 1.0 mm G32 X3600 W-3500 =
GO0 X6000 =
. Allowance for lead errcr {61, §3)
+X
l 82 81
FAYAYAYA )]
4z
Fig. 2.10.10.5
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§, and §; are obtained approximately from the

following equation.

Table 2.10.10.4

Equation Meanings
L (mm): Lead of thread
g, § 81> L-S (In-l-‘- - 1) S (rpm): Spindle speed
80-K a K: Constant (Normal value: 30)
a (=): Accuracy of thread
- al. ... Lead error
. L
§z | 822> LS ‘
80-K in: Natural logarithm (1oge)
a 1/50 1/100 1/150 1/200 1/250 1/300
(m—}-- o 2,91 | 3.61 | 401 4.29 452 | 4.70
EXAMPLE
Lead of thread L = 3.0mm
Spindle speed S = 500 rpm
Thread accuracy a = 1/100
L-S 1 . _3.0x500
& > 80.K {ln . 1) — 0K |Ix 3.61 = 3.0 mm
L-S 3.0 x 500
6 B e ————
> S0-K 50K = (.83 mm
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2.10.11 TIP NOSE RADIUS COMPENSATION
(G40 THROUGH G44)?t

Table 2.10.11.1

Metric incht

Because of a nose radius of lathe tools, there is
a deviation between the desired curve and the

0 to 24.99% mm 0 to 0.9999 inch

actual curve produced. Therefore, tool offgets
are not enough for taper and circular cuttings.
The tip nose radius compensation eption resolves
the problem of nose radlus. See Flg. 2.10.11.1.

TOOL CENTER FATH WITWOTT TIP
MOSE RADIUS COMPINSATION

;
:
;
g
:

PROCRAIED CUTTING CONTOUR
CUTTING CONTOUR WITH nr) TIF NOSEZ R
(WSZ RADIUS COMPEMSATION

C. Setting of tip nose radius values

Radius value of tip nose must be set without
signs.

ALL ROUND

Fig. 2.10.11.2

For the writing of radius values for tip nose
radius compensation, refer to Fig, 4.3.6
Writing of Tool Offset Value. The address
character 1s R.

2. T code designation

Fig. 2.10.11.1

1. Tip nose radius values

A. Radius value storage

Tip nose radius value must be written in the
storage before the tip nose radius compen-
sation is commanded. Number of pairs that
can be written in the storage depends upon
the machine.

T 2-digit: § sets

T 4-digit: 16 or 32 sets
Refer to Fig. 2.9.3 Storage of Tool Offset
Value.

B. Range of tip nose radius values

Radius value can be set within the following
range.

- 34 -

4. The T code for tip nose radius compensation

must be programmed with sign (+ or -}

T _? DDDD {In the case of T +4-digit)

Offset number for tool position
oifset and tip nose radius
compensation

Tool anumber

Direction of tip nose radius
compensation

"+ ... Right side viewed in the direction

of tool travel

"« ... Left side viewed in the direction

of tool travel



e 2 o X

+X
B> (&
- +z |

Fig. 2.10.11.3

B. Before the direction of compensation is
changed from + to - or - to +, T []J(J00
and G40 should be programmed to cancel
the tip nose radius compensation. Even if
the sign is changed without cancelling, the
direction of the compensation will not be
changed, For instance, when a tool is uged
for turning and for facing, as the direction
of tool motion changes, the correct direction
of compensation should be programmed with
sign of T code.

RIGHT SIDE
COMPENSATION (T+)

5

q 7

LEFT SIDE
COMPENSATION (1-)

+2

Fig. 2.10.11.4

3. G code designation {G40 to G44)

A. G code of tip nose radius compe}tsauon
(G4l to G44)

One of G4l1, G42, G43 and G44 should be pro-
grammed before the execution of tip nose
radius compensation. These four G codes
specify the relationship between the virtual
tool tip and the tool center.

Fig. 2.10.11.5

Regardleas of the mode of tip nose radius
compensation, the current position of the
virtual toel tip is dispilayed by depressing
the POS pushbutton.

B. Issue G40 to cancel the tip nose radius com-
pensation

C. Cautions in programming G code

(1) Since G40 to G44 are modal G codes of B
group, they are retained until the other G
code is commanded. Before switching one
of G41, G42, G423 and G44 to another, G40
must be intermediated to cancel the compen-
sation.

[=]
BN
G4l G4k

Fig. 2.10.11.86

(2) G40 to G44 must be programmed soleiy with-
out the other command in the same block.
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(3) When the power supply is turned on, G40 is
In effect.

(4) When the RESET button is depressed, G
code of B group are cancelled and G40 be-
comes effective.

4. Tool motion on the tip nose radius compensa-
tion

A. Fig. 2.10,11,7 shows the outline of the tool
motion,

Fig. 2.10.11.7

{1} When the compensation is cancelled, the
. programmed contour meets with the path
of virtual tool tip (@ and @).

{2) In compensation mode, the tool center path
is deviated by radius from the programmed
contour. Therefore, the path of virtual tip
nose does not meet with programmed con-
tour. But the current position displayed by
depressing POS key is the position of vir-
tual tool tip (@) to (&)

(3) In compensation mode, an intersection of
the tool center paths of two blocks must be
calculated so that the tool center passes
the 1ntersection to perform the next block.
Therefore, in compensation mode, the con-
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trol 18 required to read ahead 2 blocks of
information for movement.

{4) Block (D for compensation start and block
for compensation cancel perform the
connection of compensation mode and coma-
pensation cancel mode. Program should be
made carefully for thege blocks.

B. Reading ahead of two or three blocks
The control reads ahead two blocks of data

to calculate the next position 1n compensa-
tion mode.

HEXT TOOL POSITION

QF POSITION C

Fig. 2.10.11.8

However, when the second block does not
include move command, the third block is
rezd into calculate the next tool position.
If the third btlock does not 1nclude a move
command, the compensation .5 temporarily
cancelled, Therefore Ln compensation mode,
two blocks without move command should not
be programmed 1n series,

Gil =«

) Compensation is temporarily
Go4 U... = cancelled due to the series
M- ® of two blocks without move

. command.

G40 =

C. Tip nose radius compensation and tool posi-

ticn

In compensation mode, tool position offset
motion 18 regarded as the same as the mo-
tion by move command. Therefore, the tip
nose radius compensation 1s also effective
for tool position offset mouon. In other
words, the path of tool position offset mo-
tion is compensated.



5. Programming procedure of tip nose radius
compensation

The tip nose radius compensation ls executed
when tool offset number (T code) and G code
for the compensation are specified.

A. Compensation start

Use the following format when the G40 mode
is switched to G41, G42, G43 or G44 mode.

} G40 mode

Designation of
[+~ = tool offset
number

G00--- T*OOA A=

G4l = b--=0r G42 to G44

Go1X{U)-.. Z(W)-.. F-.. d----Block of com~
. pensation start
. with G01 or GQO

{1) Specify tool number (T code) before G code
of compensation mode ts programmed.

(2) Program G code solely without the other
commands in the same block.

{3) GO1 or GOO must be programmed for the
start of compensation. GOl is for linear
interpolation and G0Q 1s for positioning.
Circular 1nterpolations (G02, GO03) cannot
be used. If used, the alarm code "15" is
displayed.

NOTE.
The following program should be avoided.

G4l =
coo T:00AL - Block of compensa-
co1 tion start

This program enters the tip nose radius com-
pensation simultanecusly with the tool position
offset, which makes a programmer hard to
understand the actual motions.

@D G441 »

@ GOl T-Q606 F--- =

@® GOl X... Z-+- =

TOOL OFFSET

(TOOL OFFSET
NUMBER 06)
+X
x/2
7 oo
/' TOOL CENTER
START POSITION
OF BLOCK. (3) / pATa OF BLOCK (O
2
(X, Z) POSITION OF BLOCK 3,
Fig. 2.10.11.9
EXAMPLE I:

G50 X11000 Z4000 «
GO0 5600 M03 T0202 *
G4l
@ (G00) X3000 Z500 =
@ GOl Z-1800 F25 =

... Compensation start

o)

* // ’
- rd
r coo /
18 i ’J', @
- S
o ()
J{
3

: .,

Fig. 2.10,11.10
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@
@

EXAMPLE 2:

G50 X8000 Z4000 =
GO0 5400 MO03 T0302 «
G4l =

GQ1 X2000 Z700 F600 % . Compensation
start
X5000 Z-1500 F30 =
+x
GOl
15
P

i+
30

o I .

Fig. 2.10.11.11

B. Compensation cancel

When G41, G42, G43 or G44 1s switched to
G490, use the following format.

(G41 to G44)

GOL X(Uj)--- Z(W)... F--- Compensa-
T+JJoo = - > tion cancel
with GOl or

G40 = G00

(1) Program the tool offset number 00 (T code)
before the block of G40 to cancel the com-
pensation.

{2) TOO should be programmed in a block to-
gether with GO1 (linear interpolation} or
GO0 (positioning). GO02 and GO3 (circular
interpoiation} cannot be used. If used, the
alarm code '"15" will be displayed.

{3) G40 (compensation cancel) must be program-

med solely without the other commands in
the same block.
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NOTE:
The following program should be avoided.

GOO X‘ln z-., %
TtDDOO - I

G40 *

Cancel of compensation

This program cancels the tip nose radius com-
pensation simultaneously with the tool position

offgset cancel, which makes 2 programmer hard
to understand the actual motions.

(G41, T-0505)

@ co1 Z--- F.-. =

@ T-0500 =
G40 =
+X r A——
ix/2
A
/ 4
TOOL CENTER 62 —— 700L OFFSET
PATH OF BLOCK 2) (TOOL OFFSET
NUMBER 05)

EXAMPLE 1

{G41, T+0202)

GO0l U2000 F25 =

GO0 X11000 Z4000 T0200¢ = ... Compensation

cancel

G40 =



C. Programming consideration in
compensation mode

(1) Be careful not to.program a wedge-shaped
et cutting contour.
TXE POSITION I3 (110, &8)

FOR TAE REFERENCE TOOL.

T T-

“ FROCAAMED CONTOUR
R = WHEN TIF
___._-—/ \ w=t or 20
C vz
DOITEESECTION IS FAR AMAY CIT IN TME
vIGE
Fig. 2.10.11.13
{(a) Wrong
EXAMPLE 2
(G41, T+0303)
Go1
GOl 2400 F30 =
_ GO1 X8000 Z4000 F600 T0300 =
Compensation (b) Correct
cancel
G40 =
Fig. 2.10.11.15
(2) Program the tool movement so that the tip
nose of 2R diameter can get in the contour.
PROGRAMGED CONTOUL
?
+z ~
T+
(a) Correct (bl Wrong
Fig. 2.10.11,14 Fig. 2.10,11.16



NOTE: 8. Precautions on tip nose radlus compensation

When a program becomes error or causes

wrong operation in tip nose radius compensa- A. Max programmable value

tion, usually it is caused by the above two Max programmable value of tip nose radius
cases. Check the program. compensation shown below.
Table 2.10.11.2 .
Jtem Restriction
1
Length of ) L
‘ & .
Linear Interpolation . x L ¥5931.64 (0) mm
=
Jount of Linear Line ! t'r r $3388.60 {7) mm
and Circular Arc | " . | (re /12 ¢ K2)
[
Joint between N S r& 2965.81 (8) mm
Circular Arcs v NE [and K § 2097.15 (0) mm
i

Note: Above figures are for the control of specification A,

{3) The following circular arc 15 commanded

B. Program which causes data error
for compensation for the inside of circular

Data error (the alarm code "15") occurs in arc.
the following cases. Radius of commanded circular arc
(r} £ Radius of tip nose (R)

{1) A command otaer than G00 and GO1 is 1s-
sued 1n the blngk of compensation start or
compensation cancel. (When G02, G023,
Gl2, G22 or G23 is issued, the ALARM

lamp 1s lit.. When G11, not.) rit
7
(2) The contour whose intersection between i
blocks cannot be obtained on the tool center
path.
(Co-uu:m tor Compensatica for ]
insida of circular arc oucaide of circular arc
INTIRSECTION
mtgf‘r::xn \“_j/mum‘ (a) Error (b) Correct
- ’ Fig. 2.10.11.18
T
(a) Erroer ) Erroc (4) lnverse or nearly inverse cutling 1s pro-
grammed,
B 3
Fig. 2.10.11.17 N S
-
o c

(a) Inverse cutting
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D. Change of tip nose radius value

8s11.7* B As a rule, tip nose radius values should aot
be changed in compensation mode. If changed
A directly for example T+0002 - 103,
¢ the oid tip nose radius value (the conteats of
e tool offset number 02"} remalns In effect.
However, when the new tip nose radius value
c A (the contents of tool offset number "03") s
Note: In the case of circular 0, the compensation is temporarily cancelled.
:;‘;:,; ‘;ﬁ“;ﬁﬁ‘; :,:Et;‘z :;.“t Before the tip nose radius value is changed,
Program csuses error OT noL. the compensation mode shouid be cancelled.
Refer to page 38.
(b) Nearly Inverse Cutting
NOTE: When T+[J(J00 is commanded, both
Fig. 2.10.11.18 functions of tip nose radius compensation
and tool position offset are cancelled.
C G codes usable in compensation mode Though the compensation can be cancelled
by the following program, note that awedge-
As a rule, G codes cther than shown below shaped contour may cccur due to tool posi-
ghould not be used in the compensation mode. tion offset motion. It is recommendable to

change the radius value after taking the

Table 2.10.11.3 procedure on page 38 for compensation

cancel,
Usabie G codes Remarks (G411, T+0202}
G00, Go1, G04, G111 -
G96, G97 .
<.+ Constant surface speed T+0200 = .. Cancel of compensation
control
G98, G99 ) T+0203 # --- Tool offset number 03

+++ Feed function designation becomes effective.

G12, G22, G23 Inhibited in E. Inhibited commands and operations
++. Command including the block of
eircular arc compensation When the commands or operations listed in
G170, G71, G2, G73 cancel or Table 2.10.11.4 are performed 1Ln the com-
+++ Multiple repetitive cycle | grart peasation mode, the compensation is cancel-

led or temporarily cancelled.

Table 2,10.11.4

Ne. Commands or Operstions ‘ Compensation

1 | Command of two blocks without move command in series

2 | Command of MO1 or M02

: 3 | Command of tool offset number whose contents are 0 Templorary

cance

4 T+ J J 0o (Note)

5 Commands of the following G ¢odes:

G27, G50, G74, G75, G76, G90, G92, G94

6 Command of M02 or M30

7 Command of G28
Cancel

8 Reset operation

9 Power off operation

Note: When the compensation is cancelled by G40 = in the next block, this command
can be programmed.
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F. Inhibition of MDI mode

(1) Operation in the MDI mode cannot be per-
formed in the compensation mode (G41
through G44), When RESET button is de-
presaed, G40(compenaation cancel) becomes
effective and the operation in the MDI mode
becomes possible,

(2} G40 through G44 cannot he written by the
operation in MDI mode,

EXAMPLE

{G99)
(D G50 X14000 Z3000 =

. Tip nose radius compensation OFF for Gog

Tip nose radius compensation is effective
also on positioning (GO0) motions. But when
the contents of parameter No. 89 are set to
0," the compensation becomes ineffective.
Normally it is set to ''1" and the tip nose ra-
dius compensation is effective for GoO.

G4l

3
@
@

GOl

X2000 =
Z2-2000 =

X3000 W-1500

GO0 S1700 MO3 T(+)0202 =

51100 =

- Tool position offset is executed.
- Compensation No. is designated.

* . . . Compensation mode i3 speciiied.
{G00) X0 Z500 = . . . Tip nose radius compensation start
Z0 F20 = ’

G112 W-2000 1300 = (Rounding)
Gll X5000 K-300 5700 = {Beveling}
Goi1 Z-7000 =
G22 X9000 Z-9000 R2000 S360 = (Radius programming
for circular arc)
Gor X11000 35300 =
Go4 U200 = (Dwell)
(Go1) Z-11000 =
X12000 =

@ Goo X14000 Z3000 T(+)0200

Tip nose radius compensation

cancel
@ G40 « Compensation cancel mode is specified.
B, L
e e e e e eemm TOOL
L4
_,~” COMPENSATION CANCEL e S St
74 T TOOL POSITION % 2
LT b \ OFFSET MOTION ~ ¢
rd !
; PROGRAMMED (’ !
| CONTDUR \_‘\:’
-~ - 1
$110 -1
o,/ | '
r &/ | TOOL GENER PAT!  compemsation;
490 ! START [
+X I ‘,’(:’
Pof
{ [}
®3 v
404 AEVELING i
| 430 { i
ROUNDLNG
R1 $20 ) 42
20 20 15 20 15 20 5
e ~110 fme <90 }—-70

Fig. 2.10.11.20
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(a) Normal Insert

All Round Insert

Virtual
Tip Nose

(b} All Round Insert (G code to be used 1s decided bv
getting side of virtual tip nose.)

Fig. 2.10.11.21 Relations between G Code and Sign of T Code
for Tip Nose Radius Compeasation
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2.10.12 PROGRAMMING OF ABSOLUTE ZERO
POINT (G50)

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

G50 Xees v L« - A

This command makes the present position of
tool tip the absolute coordinates {X, Z). The
values with a sign following the addresses X
and Z are the distances between tool tip and
the absolute zero point (0, 0) to be set. There-
fore, it can be said that "G50 command spec-
ifles the absolute zero point."

o FRESENT POSTTION
OF TOOL T1?F

1
| :
|
I

ASSOLUTE IERO
POINT (Q.0)

+Z

Fig 2.10.12.1

Fig. 2.10.12.1 shows the programming of the
absolute zero point at the fixed original point.
The G50 can be commanded at any position.

All motions of tool can be programmed on a
single coordinate system by setting up G50 for
the reference tool and applying tool offset to
the other tools set up for the reference tool(for
example, Tool No. 1} by the {ollowing command.

G50 X3000 Z6200 =
When tool offset for the Tool No, 2 is perform-

ed, the Tool No. 2 moves to the position A in
Fig. 2.10.12.2.
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.GS0 Ue + «» W. . .

&z TOOL Na. 02

+X
Z = 67 om
: 'S §x/2
50 COMMAND
POSITION AT
TOOL No. 01 X/2 = 40 =

—? +Z

Fig. 2.10.12.2

a {Inecremental G50)

When the addresses U and W are specified in-
stead of X and Z, the new absolute coordinate
is set up by adding incremental values U (X
axis) and W (Z ax1s) to the ahsclute coordinate
previously set.

When the tools are very different 1n length, the
incremental G30 (addresses U, W) 1s useful.
The tools should be divided into two groups.
Then, the difference between the length of the
reference tool and that of the second group of
tools can be set by the addresses U and W at
the incremental G50 command.
G50 U10000 W-10000 = Setting of
Position B

100
+X B
POSITION OF 30
THE SECOND o
GROUP A

050 COMMAND POSITION
OF REFERENCE TOOL
(GSO Xev» 200 %)

—G; +Z

Fig., 2.10.12.3



NOTES:

When T, S and M commands are programmed
in the next block containing G50, GO0 should be
programmed in the block. This is for the des-
Ignation of traverse rate for tool offset motion.

Gso X - - Z-
GO0 S500 MO3 TO101 =

.«

&

G50 is in effect only for the block containing it.
T, S, M and the other G commands cannoct be
programmed in the block containing G50. G50
command is performed without movement of
tool.

G50 should be commanded after the tool offset
is cancelled.

+ When the power supply is turned on, the pre-
sent position of tool 18 set to the coordinates
{0, 0). Therefore, the absolute coordinate
system should be set up before operation.

The absolute coordinate system set up is not
cleared by reset operation. It is cleared by
taking the following procedure.

1. Wpite G50 X0 Z0 = in MDI mode and
depress the START button.

2. Depress the POWER OFF button.

2.10.13 MAXIMUM SPINDLE-SPEED SETTING
(Gsa)™

The upper limit of spindle speed can be specified
by the G50 command.

.G50 S§- - - =%

Four digits following the address S directly

specifies the upper limit of spindle speed in

rpm. If the S command exceeding the limit is
issued in later blocks, the spindle speed is
clipped at the upper limit.

In G96 (Constant Surface Speed Control) mode,

when spindle speed rises up too fagt aa the cur-
rent X-coordinate of the tool is toel small, the

spindle speed is clipped to the limit. Refer to

2.10.16 Constant Surface Speed Control.

EXAMPLE

GS0 52000 =

The maximum spindle speed is clipped at 2000
rpm.

NOTES:

. Maximum spindle speed specified by G50 can
be displayed on the universal display. Refer
to 4.3.1 Display of Command Data.

. The specified maximum spindle speed is not
cleared by reset operation,.

- The G50 function is effective for S and four

digits deaignation but not for S and two digits
designation.
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2.10.14 MULTIPLE REPETITIVE CYCLES
(670 THROUGH G76)7

for instance, both stock removal and finishir

1. General are performed only by commanding the finist.
This option makes program simple and short. ing work shape. .
Table 2.10, 14. 1 Multiple Repetitive Cycles .
G f
G code: Name Remarks

i GT0 | Finishuing cycle

, GT1 | Stock removal in turning Tip nose radius

; - Fimshing i compensation
G72  Stock removal in facing by G70 possible
nossible

G173 ! Pattern repeating

¢ GT4 Peck drilling in 2 ax1s

, C75 ' Grooving in X axis

Tip nose radius compensation
impossible

G786 Automatic threadcutting

A G170 through G76 are in = group and non-

Program of finishing shape & 25 blocksJ

modal. A
B. The program of fintshing shape specified ’
by G71, G72 and G73 are stored 1n memory. Note: When G11 and G12 are used, each
The memory capacity for the finishing shape block containing G1l or G12 must be
1s 25 blocks. counted as two blocks.
c. rG‘:’l Pns Qnf. .. = Stock removal in turning .
i Nns - 1
| ’ Tinishing shape program {&)
) +25 blocks maximum)
* Naf - - -

G70 Pns Qof:. - - Execution of finishing cycle

4t

~ G72 Pns' Qnft - - - F — Stock removal 1n {acing
Nnst - - - 2 \‘
Fimshing shape program (B}
L . 25 blocks maximum)
Naf*t - - -« =
After executing the above program the pro- E. Tip nose radius compensaton can be effec-
gram {A) 1s eliminated and the program (B] uve for the cvcles G70 through G73.

flf retafmed in u}f ﬁg:shmg shapedmetr:cg‘;rd F. Tip nose radius compensation is ineffective,
. herefore, the fimshiag command Wi _ for the cvcles G4 through G786 The com-
in the trailing program s effective for the

ensation 1s d
finishing shape program {G). P 18 1gnore

D. G code of A group should be commanded 2. Stock removal in turang (G71)

again 1n the block after the performance ol Stock removal 1a turmng with the ltushing
the cycles G70 through G76. allowance remained uncut can be commanded
by G71.
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A, Command format

as: Sequence number for cycle start

nf: Sequence number for cycle {inish

. pa s
L e

_ G71 Pos Qnf Ut..... Wi ounnn I¥..... K¥.eovio D -eren _F_ s.._.._._3
T
l
- Feedrate and
Nas --- = spindle-speed
cen g designation for
stock removal
<o Feeewf in turning
LY - T ]
Depth of cut in
e w X direction
Naf «-. ,) (designation without
signs)

Rough finishing allowance
in Z direction

Rough finishing allowance
in X direction
(radius designation)

Finishing allowance in the
direction of Z axis

Finishing allowance in the direction of
X axis (diameter designation)

Finishing shape program (25 blocks maximum)

Tool path. A = A' ~ B (See Fig. 2.10.14,1.)
Sequence number should start with ns and ead with nf.

F and S commands are effective only when G70 finishing
cycle s executed.

K

{(facracting) c

U2

Finishing shape program
Stock removal cycle } Start and finish
------ Rough finishing cycle at position A

Fig. 2.10. 14,1

Inthe case of [ = 0 and K = 0 {or no designation), the rough finishing cyvcle is omitted.
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+X
(Retracting) c
B A —
D
. x
FINISHING
ALLOWANCE
[~ T
Al L

—?\ v +Z

Fig. 2.10.14.2

The retracting motion 1s performed by GO0
command. Traverse rate for cutting of D
is determined according to the program of

AA" (GOO or GO}

B Rules in programming G71

(1) Addresses U, W, [ and K must be program-
med with signs. If a wrong sign is pro-
grammed, the workpiece mayv be gouged,
An address D [or depth of cut must be pro=
grammed without signs,

(2) Finishing shape program must be program-
med immediately after the block containing
G71. Even a block containing only EQOB
between them causes an input error.

{3} The following should be taken into consider-
ation i1n programmung the start biock(Nns)
and the end block (Naf) of a finishing shape

program,

+X

Nns ,..%:
AA' IS IN Specified
PARALLEL in GOO or

WITH X AXIS | GOl mode
Nonf ...*: 1

BA 1S IN PARALLEL WITH Z AXIS.

.!\’ +Z

Fig. 2.10.14.3
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(4) The tool path of finishing shape should be
programmed to be monotonous increase
or decrease in X and Z coordlnates,

X: MONOTONOUS X: MONOTONOUS
INCREASE INCREASE

As2: moworowus § B z: owoToNous 4

IMCREASE DECREASE T

7 N

+X

+Z

/%

X: MONOTONQUS

N\

X: MHONOTONQOUS

& DECREASE DECREASE
A Z: MONOTONOUS Z: MINOTONOUS A
INCREASE QECREASE

Fig. 2.10.14.4

Thus, the following tool path cannot be
programmed.

s

WOANAN ]

Al

Fig. 2.10.14.53

NOTES

(1) When F and S codes are not specified in the
block contatning G71, F and S codes spec-
ified 1n the preceding block are effective for
C71 mode.

F and S codes specified in the program of
finishing shape become effective only for
G70 mode and are disregarded inG7l mode.

(2} Table 2,10.14.2 shows the G codes that can
be specified 1n the program of fimshing
shape excluding the blocks of Nns and Naf.



Table 2.10. 14.2

However, the compensation is executed not
in the stock removal ¢ycle but in the rough

Usable G code

Remarks

finishing cycle,
Thus, the compensation ls [neffective for

Got, Goz, Gos,

MS2 should be used for

the program (n which the rough flnishing
cycle Is omitted, (I =0, K = 0)

G22, G23 cornering.
A block containing these
G111, G12 codes must be counted

as two blocks.

The above rules and cautions In program-
ming G71 also apply to G72 cycle. In cther

(4)

(3} t When a program has entered the tip nose

words, the G72 cycle is the same as G71
except that cutting is made in parallel with
X axis.

radius compensation mode before the G71
is commanded, the compensation is effec-
tive for the G71 cvcle,

EXAMPLE (The case with tip noge radius compensation)

(G99)
NO1 G50 X26000 Z22000 =
NO2 GO0 S200 MO3 TO101 =
NO3 G41 = .. ... Compensation mode
No4 (GO0O) X14300 218006 = . . . . . To A poaition
ND5 G71 P6§ QI3 UIC0 W50 1200 K200 D400 F30 5250 =
NO6 GO0 X4000 S500 = Cutting feed at rapid traverse AN
NO7 GOl W-4000 F15 =
Nog X6000 W-3000 S350 =
NO9 Gi2 W-2000I500 « .. ... G12 (two blocks equivalent) Fimishing shape
program
N10 GOl X10000 W-1000 S250 = = 9 blocks
N1l1 W-2000 =
N12 X14000 W-2000 S200 =
N13 X14500 = 7
N14 GO0 X26000 Z22000 TO0100 =
N15 G40 =
+X
0 A .
5 -~ (260, 220)
———— e A
K S —
| N\ %{ [ @
3145 3 140 S
\\\\\-‘-—s_
- —— 1
g s 2 (D)
0.5 (u/2)
60 ¢Ln A’
e ; ]‘ \‘ rz
40 20 | 20|10 20 { 30 30 10| 2K
- , ; 0.5 (W)

Fig. 2.10.14.6
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Stock removal in facing (G72) G171 is for cutting in parallel with Z axig and
G72 is for cutting 1n parallel with X

This cycle provides stock removal and rough gnp ax1s.

finishing ln facing with the flmishingallowance

remained.

A. Command format

.

G772 Pns Qnf Ut ..... Wt oeeeso IEiiees Kitieveo Deeeer Fovenr Soviel a
Nng -+----- * l Depth of cut

eeiee % in Z direction

{without signs)

Fooor sl

S..o. nl Significance of each address

______ R is the same as that of G71

command.

Nof «=-+0-0 q:/

Finishing shape program (25 blocks maximum)
Tool path: A~ A'+ B

Incase of [ = 0 and K = 0 (or no designation),
the rough finishing cycle 1s omitted.

u/2

tur2

+Z

= Finishing shape prograz |
———— Stock Temoval cycle }Start and

Finishing shape program

finish at
Stock removal cycle

—me—— Rough finishing cycle| positiom A

Fig. 2.10.14.7 Fig 2.10.14.8
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The retracting motion is performed by Goo
command. Traverse rate for cutting of D
E_determined according to the program of

AA' (GOC or GO1).

. Rules and cautions in programming G12

G72 is the same as G71 except that the tool
cuts Lnto the workpiece in parallel with ¥/
axis. Refer to the description of GTL.

+Z

) HOs o.ahd ZA' IS IN PARALLEL j
WITH Z AXIS. Specified

— in GOO or
Maf ...x: BA IS IN PARALLEL | GOl mpde
WiTH X AXIS, H
Fig. 2.10.14.9

EXAMPLE (I = 0, K = 0 without tip nose radlus compensation)

NO1 G50 X26000 Z6000 =

NOZ GO0 S350 MO03 TOo202 = Stock removal in facing
NO3 X17000 2300 =

NO04 G72 P05 Qll U0 WSO 10 KO D400 F30 5400 =

NO5 GOL Z-6Q000 F1l5 =  + « « - Cutting feed

NO6 X12000 =

No7 Z-3000 5450 =

No8 X8000 Z-4000 =

NO9 Z-2000 S600 =

N1l0 X4000 Z0 =

N1l 2500 =

N12 GO0 X26000 Z6000 =

W13 TOZ03 = 0 e Tool change for flmshing
N14 X17000 Z500 =

N15 G770 P05 Qll =  « - - -~ Finishing cycle

+X 4 @)
|
i Al 7’
RSO LT A
1 ' | L1
$170
7 ¢160T‘ <
$120 ——
]
480 R —T 0.3 u/2)
_ B 4o h.s (WY .,
noim 20 | 20 !5
— !
Fig. 2.10.14.10
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U, I>0
A W, K<Q

U, I>0
W, K0

FINISHING
WORK SHAPE
OF G71 AND

FINISHING

ALLOWANCE
x L

AN
+ I

O—

k G72

AQ J l
U, I<0 U, I<0
W, K<0 W, K>0

Fig. 2.10.14.11 Relation between Finishing
Shape Program and Signs of
Addresses U, W, [ and K

A wrong sign will cause & gouging of the
workpiece as shown helow.

In the case that U, W, I and
K <€ 0 are erroneously
programmed.

Fig. 2.10.14.12

4. Partern repeating (G73)

This cycle is useful for cutting the workpiece
such as moldings and forgings whose cutting
shapes are roughly made beforehand.

A. Command format

G73 Pns Qnf U¥..... Wit ..... If..... K¥..... D:covs F .o S ceeen n
[
NAs v enes wYy Feedrate and
....... & spindle-speed
designation
o F oo |
veiS ... u Number of cuttings
: {1 2 D 21217, without si1gns)
....... «
Rough finishing allowance

Npf soseess uf

(Diameter designation)

in Z direction

Finishing allowance 1n X direction
(Radius designation)

i
Finishing allowance in Z direction

Finishing allowance in X direction

Finishing shape program (25 blocks maximum)

Tool path: A+ A' * B (See Fig. 2,10.14.13.)
Sequence number should start with ns and end with of.
¥ and S commands are effective only when

G70 finishing cycle is executed.
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+x

(Retracting)

u/2

——— Finishing shape program

——— Pattern repesting cycle --- Start aud finsh

ac position A

Fig. 2.10.14,13

B. Rules in programmng G73

(1) Addresses U, W, I and K must be program-
med with signs,

(2) Address D for number of cuttings must be
programmed without signs, obeying the fol-
lowing restriction,

1 £ D $ 127

D command out of the above range causes
data error. (Alarm code "15")

When D is 1, the cutting of I and K values
is completed in a single cycle remalning
finishing allowance.

(3) Flnishing shape should be programmed im-
mediately after the block containing G73.

{4) The start {Nas) and end {Naf) block of 2
finishing shape cycle must be programmed
with GCO or GO1.

But these 2 blocks need not be parallel with
X or Z axis.

{5) Finishing shape program does not need to
be monotonous increase or decrease 1n X
or Z coordinate,

NOTES:
{1) When F and S functions are not specified in

the block containing G73, the F and S func~
tions specified in the preceding blocks are
effective in the pattern repeating cycle.

F and S functions specified in the program

of finishing work shape are effective in finish-
ing cyele G70 and ignored 1n pattern repeat-
ing cycle.

(2) Table 2.10.14.3 shows the G codes which

¢can be specified 1n the program excluding
the blocks of Nns and Naf.

Table 2.10.14.3

Usable G codes Remarks

Go01,G02,G03,G22,G23|Use M52 for cornering.

Gl1, G12 Counted as 2 blocks

(3) When [ and K are 0 or not designated, it

causes input error. (Alarm code "'15" is
displayed.)

(4) 8l and AK (rough cixmng allowance per

eycle) are calculated as follows.

Al =

LK =

>
-

[
D-1"

D-1
where D 2
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Note that the control ignores the value
below 0.001 millimeter, As a pule, the

program should be made so that Aland 4K

are not smaller than 0,001 millimeter,
(5) Processing of Al and 4K

EXAMPLE 1

In case of I = 0,005 mm, K = 0,005 mm,
D=7

0.005
Al -

=0 ‘[
» Input error occurs.

o)

0 005

LK = =

EXAMPLE 2

N10
N1l
Ni12

G3o
Goo

X26000 222000 =
S350 MO3 TO0303 =
X22000 Z16000 =

EXAMPLE 2
Incase of [» 0.0l mm, K= 0.0l mm, D=7

0.01
7

Al = = (.00l mm

0.01

AK"T = 0,001 mm

Therefore, the cutting allowance of each
cycle (3 as {ollows.

.41 = AK =0.001 mm
41 = AK = 0.004 mm

1st to 6th cycle - -

Tth cycle  ......

(6) *When the program has entered the tip nose
radius commpensation mode before G73 is
commanded, the compensation is effective
for all cycles of G73.

N13
N1i4
N15
Nig
N17
Nis
N19

X8000 W-4000 -=
W-2000 F1S5 5600 =
X12000 W-1000 S500
W-2000
X16000 W-2000 R2000
X18000 W-1000 =«

Goo
G0l

=
=

-
%=

G22
GOl

5300

G713 Pl4a QL9 U200 W100 1800 K800 D3 F30 S400 =

P
=

N20 GO0 X26000 Z22000 =

+ ~=" (260, 220)
B
Q
¢180 '
$160
$120 ds
A
80
~
»/ *Z
40 10 20 | 20 |10{ 20

Fig. 2.10.14.14
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5. Finushing cycle (G70)

After rough cutting of G71, G72 and G73, the
finushing cutting can be made by the com-
mands following G70.

A.G70 Pns Qnf =»

nf: Sequence number for
eycle finish

s: Sequence number for
cycle start

This command permits the execution of the
finishing shape program in G71, G72 or
G173 which is commanded previously. When
some finishing shape program has been
commanded, the last one which 18 retained
in the memory is effective. The finishing
cycle 1s completed to return to position A
by G0OO command.

B F and S functions specified in the fimishing
shape program are effective in the finish-
ing cycle,

F and S functions for rough cutting specified
in the block contaiung G71, GT72 or G73 are
ignored in the fimshing cycle.

C. G70 does not need to be commanded umme-
diately after the block of G71, G72 or G73.
Necessary information such as tool change
from a rough cutting cutter to a fiaishing
cutter can be inserted between them.

However, the following command and opera-

Table 2.10.14.4

Inhibited command

and operation Result

MO02 and M30 comma'nds Flfuﬁhlﬂg ghgpe
with internal reset program in the

memory are
eliminated.

Reset operstion

NOTES:

(1) For the sequence number ns for cycle start
and nf for cycle finish, the following case
causes input error (Alarm code 15" is
displayed.)

When the sequence aumbers ns and
af of G70 are not commanded in the
finishing shape program

\WWhen the sequence number ns of
G70 is commanded 1a advance of
sequence number ns, or

ns = nf

(2) When the prograrm has entered the tip nose
radius compensation mode before G70 is
commanded, the compensation is effective
for G70.

tion should not be programmed between them.
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6. Peck drilling in Z axis {(G74)
This command permlita the operation of peck
drilling with pecking motion In parallel with
Z uxis, ’

A. Command format

G784 X(UJE cveee Z(W)E ceeee Toeees K oeveee Doeeee Foavene %

I ;

Feedrate

.

Retracting amount
of the tool at the
cutting bottom

; {without signs)

' Depth of cut in
Z direction
{without signs)

Move amount in
X direction
{without signs)

Z coordinate of position C

X coordinate of position B

+X
|
K' X K K K
A E— . A
TrE _=—= = i
¢ R 1
i R R R:—r
1 [— - — 3 —l'
1 F { ¥ { Iu/2
! t FIXED ¢
] ! AMOUNT t
! R —
£ | P
: ’ = S = = 5 T
i 4 ' W X

£ +z

R: Rapid traverss
F: Specified by F code

Fig. 2.10.14.15

The cycle starts and finishes at position A.
The fixed amount of pecking 18 set by the param-
eter No. 74.
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NOTES:

(1) Addresses I, K and D must be programmed
without signs.

(2) When the commaad of I > [u/2] is issued,
the cycle finishes after the finish of the
pecking motion {rom position B following
the pecking motion from position A.

(3) When the command of K > |W| is issued,
the cutting is made at once to the cutting
bottom without the pecking motion,

{4) When D = 0is programmed or D is not

programmed, the retracting motion is not
made at the cutting bottom.

EXAMPLE

[G7a x1000 z5000 1400 K1500 D100 F25 8]

(5) The final cutting amount in the Z direction
K' and the final move amount {n the X direc-
tion I' are automatically calculated.

(6} IfX(U), lorDis omitted, only one-cycle
operation is made in the direction of Z axis,
which is used for drilling. -

(T) When the contents of parameter No. 74 are
set to 0, the cutting Is made at once to the
cutting bottom without pecking motion,

{8) The tip nose radius compensation is ineffec-
tive for G74 and G75.

+
15
1
|
e _ea S
| T K
— e s
® 80

%40

+Z

—&-

50

120

R: Rapid traverse
F: Spacified by F code

Fig. 2.10.14.16
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Grooving In X aixa {G7S5)

This command permits the operation of peck
drilling with pecking motion in parallel with
-X axis,

A, Command format

+

G75 X(UJt veeve Z(W)E eeerr Levene K eenen Diteer F eevee

Feedrate

Retracting amount
of the tool at the
cutting bottom
(without signs)

Move amount in Z
direction (without signs)

Cutting depth in X
direction (without signs)

Z coordinate of position B

X coordinate of position C

+X

AMDUNT

R: Rapid traverse
u/2 F: Specified by F code

< .

Fig. 2.10.14.17

The cycle starts and finishes at position A.
The fixed amount of pecking is set by the
parameter No, 75.
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NOTE: G74 permits the cutting in the direction Therefore, the cautions in programming G75 is
of Z axis, and G75 in the direction of X axis. the game ag those of G74. Refer to the descrip-
tion of G74.

EXAMPLE

GO0 X8600 Z7000 =

[615s Xs000 Z4000 1600 K400 (DO) F20 =

+X
&4
AP
' i
—————— 16
- - ]l 1
4
e ol D=0(Q
380
250
‘\; i *Z
l 73 Fig. 2.10.14.18
I

Automauc threadcutting cvele (G76)

This cycle provides automatic cutting of
straight and taper threadings along the angle
of thread.

A. Command {ormat

G786 X(U)t ---.- ZIWIE ceens I cvvee K vaeee D vecee IF """ }A thaes W

‘ l
Angle of thread (deg)

Lead of thread

First depth of cut (without signs)

Height of thread (without signs)

Distance of tapered section
{radius designation)

Z coordinate of position C

X coordinate of position C

The sign of fligure following the addreas Lis ed from pesition C.
decided by the direction of position B' view-
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+x
u/2
K
X/2
A2 fa: Fmxep
z W AMOUNT
) +2

Fig. 2.10.14.19

The following shows the cutting position eter No. 76,
around point B (In case of taper thread),

<Straight thread>

When the address [ 13 0 or not designated,
a straight thread i1s cut as shown helow.

J2n
Vi

My

a FIXED AMDUNT us2

r @)

Fig. 2.10,14.20

Z i

The depth of cut in Nth eycle is:

O

Dn*» /n D

The following six angles can be used as the
command of thread angle.

{A = 0°, 29°, 30°, 55°, 60°, 80°) Fig. 2.10.14.21

Cutting in final cycle is made with the depth
of {ixed amount a, which ia set by the param-
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B. Rules in programming G76

(1) I M23 is commanded before G76, the
thread {s chamfered. IfM24 is commanded,
the thread is oot chamfered,

(2) Each cycle in G76 mode is similar to
threading cycle G92. Refer to precautions
on threading cycle G92.

(3) The desth of cut D in the first eycle is re-
stricted by height of thread K as follows.

—é—xﬁDSK

Addresses K and D must be programmed
without signs.

NOTES:

(1) When taper threading is commanded with
effective angle but 0, X coordinate of thread-
.ing start position does not meet with the
depth of cut.

-~ n lBﬂ—l—
~ . THREADING
Im
E
TREADING <=
START T
POSITION

Fig. 2.10.14.22

{2) If the thread angle other than the above list-
ed (0*, 29°, 30°, 55°, 60°, 80} is arbitrarily
commanded, the bigger and nearest angle is
selected.

EXAMPLE
(Command) A15 — {Execution) A29
When A > 80", A0 is executed.
(3) When the depth of cut in the final cycle aloag
the thread angle { yngnd D) ls not met with
(K - a), the difference between them is de-

ducted from D. The depth of cut in first
cycle never becomes larger thaa D,

B

‘I&T&E D
K
- i
BI
DIFFERENCE

Fig. 2.10.14.23
EXAMPLE

Incaseof D=5.0mm, K=9.8 mm,
a (Fixed amount) * 0.2 mm

r/nend D= /4 x 5.000 * 10.000 mm

’ Difference * /nand D - (K - a)
= 10.000 - (8.800 - 0.200)

L *0.4007>0
Thus, the depth of cut in each cycle is
as follows.
Firstcycle «-.-..... 5.000 - 0.400
= 4,600 mm
Second cycle - /2 x 5.000 - 0.400
= 6.671 mm
Third cycle - /3 x 5.000 - 0.400
= §.260 mm
Fourth cycle .. .. /4 x $.000 - 0.400
= 9.600 mm
Fifth cycle -........ 9. 600 + 0.200
(a)
= 9,800 mm

{4) Tip nose radius compensation is not avail-

able for G76.

{(S) G code of A group must be newly program-
med in the next block of G76 cycle.

G76
GO0 M30 =
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EXAMPLE

.

GO0 X6600 Z11500 M23 =

E?G X5620 23000 K390 D200 F600 A60 =

Goo

n &

Jcn .20
COMMAND)

456.2

—— N\ Mo %6

113

3.90

Depth of cut for each cycie when
a (fixed amount) is 0.2 mm

1st cyele -——-— 1,700 mm
2nd cyvcle —-— 2.528 mm
3rd cycle —— 3.164 mm
4th cycle —- 3.700 mm
Sth ¢ycle — - 3.900 mm

Fig. 2.10.14.24

Though D200 (2.0 mm) is programmed, the actu-
al depth of cut becomes 1.7 mm by the calcula-
tion of /Nend D because of the difference of

. fiend- D and (K - a)
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9. Precautions in programming G70 through G76

A. 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 G'."]
cannot be written in through the operation
in MDI mode.

B. Single block operation

- Executing G70 through G76 at SINGLE
BLOCK switch ON brings the following
tesults.

G70, G71, G72 Program stops at |
G73, G74, G75 every block.

Program stops at
position A after

A
- et}
ra
1
|

G18 ': each cvcle is
i\-‘ finished. |

C Symmetrical pattern

The symmetrical four patterns can be com-
manded by each of G71 to G76.

»
Signas of U, W and [ should be properly s ¢-
ified in the [fnushing shape program for G71
to G73. (See Fi1g. 2.10.14.11}

Command position of (X, Z) or (U, W) with
re pect to position A should be properly
specuified for G4 to G76

Y=, W, I- U=y W, T-
A P-q.---——l -————D A

Ue, e, I+

< "
i

Fig. 2.10.14.25 Four patterns of G76



Table 2.10.14.5

Multiple Repetitive Cycles (1)

|

Code Cutting Cycle Command Format
G71
GT1 (ns) . {nf)
Stock 072} P... Qo U.-. W
removal G73
inturning
I K D. F ] P
I s )
L S L I =
i ] : Foooions .
i : § cevenn &
i M- reers #
: N.(‘.‘n............_a_l
G712 D L
c Flaishing shape program
Stock i (A—= A'—B)}
removal
in facing ' ' P, Q Sequence number for
l ' cycle start and finish
: , U, W Finishing allowance
. I in ¥ and Z directions
! l {U- Diameter designation)
l. i LK Rough fimshing allowance
! H 1 in X and Z directions
‘ e —T11/2 for G71 and G72.
! B | ' Cutting allowance in
‘ = l X and Z direction for
. ! G73
+ |
. | D« «- Depth of cut at rough
T finishing for G71 and G72.
Number of cuttings for G73
K+W \ 1 £D £ 127
G73 | ke (D must be programmed
] without signs.)
Pattern I+U/2 "
repeating ! (U, W, I, K must be programmed
| with signs.)
I
R i
TAPE u/2 |
COMMAND A'| .
1 --— [
[ ¥ K !
i
1
G170 Finishing of N(ns) to N(nf) G170 P - Q...
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Table 2.10.14.5 Multiple Repetitive Cycles (2)

|
Code i' Cutting Cycle Command Format
: t .
G74 ;G743 e e
; L LTI S S I grs) XU W)
Peck drilling | o lA Ioee Keeo Deee Foer =
in Z axis T:A— = = -
R L G74:
. 7 R F 2 F! X(U) ... X coordinate of position B
i i
FIXED ! u/2 . i i
E i aomr - | Z(W) Z coordinate of position C
e i resean i
P R l. - ! I Move amount in X direction
= — :._, I-B K <o DEpth of cut
I - x in Z direction
= S BERRRER Retracting amount at
1 cutting bottom
G75:
G75 B A I . M .
—— — S ove amount in Z direction
Grooving ‘ ! I Kevenus Depth of cutting
inX ax1s ; i | in X direction
FIXED AMOUNT |
_—— ] , The other addresses are the same
" us2 ' with those of G74,
! I, K and D must be programmed
| l without signs.
l—— Fixed amouant is set by parameter.
k_P x Z
z Ll ]
|
G76 | G76 X(U)eer Z(W).e: I..o
Automatic Ki+- Devs F(E) ++ A-rer =
threadcutting oA X(U)-+. X coordinate of position C
Z(W)- .. Z coordinate of position C
u/2 c | SRR Distance of tapered section
(radius designation)
x |t B"Lx K -rerr Height of thread
- i— W / ] i D ... Depth of cut in first cycle
2 i A e Angle of thread (deg)
: A2
i K and D must be programmed
without signs.

-%—KSD&K




2.10.15 CANNED CYCLES (690, G92, G94) 1. Turning cycle A {G830)

A geries of basic lathe operations specified usu- A. Stralght turning cycle

ally in four blocks, can be commanded in one G90 X(U} .+« Z(W): o Foovr =
block. The cycle(Dto@)shown below is executed
There are the following three canned cycles. by this command.
+X
4 c .S::l -——— Rapid traversa

o e e e i, o e — e Specified by F code

p_o 9 P~

B A k2

.- - +Z

Fig. 2.10.15.1

Since G90 is modal, the eycle operation will X(uy. - - =
be coatinued by specifying the depth of cut

in the X direction in the following blocks as Xu). .- =
follows.

00 - 40

$60 |470 (80 494

+Z

G00 X9400 Z5200 =

G50 X8000 W-4200 F30 = Start cycle
X7000 = .
X6000 * Depth of cut is changed.
Goo - - - —— Cancel cycle

Fig. 2.10.15.2
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B. Tuper turning cycle
G90 X(U)s - - Z(W). o+ Lo oo Fov o ¥

The cycle (D) to (@ shown below is exe-
cuted by this command.

+X
.o Pl

e =
u/2 ;:}J & v~ Rapid traverse
Specified by T code
2 Y
@ IR .
x/2
& “
_G - +z
Fig. 2.10.15.3
The sign of figure following the address [ GO0 XB8700 X7200 =
is decided by the direction of position A'
N GI90 X8500 W-4200 [-1050 F25 =
d o5 B.
viewed from position X8000 =
X7500 =
X7000 =
Gao - - .

+X

30
.

% 80
\ 270

$50

&

Fig. 2.10.15.4
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C. Cautions in programmlng Gao Specifying T, S and M functions requring

T, § and M functions for G90 cycle must be oyt c"a‘uﬂf ::f_';:l in the effective area
specified beforehand in the preceding blocks. ’

G90 X- + ¢« Ze s+ Lo oo Foouo ®
X« o % .
X+ o % Effective area of G90

TOS05 MOS5 = =— lErrori

GO0 X- + » Lo+ - %

G90 X- -+ Z++ ¢+ Lees Fouwo *
Effective area of G90

b, CHE
Xe o - ®

Goo Tos0s Mos « =— (Correct]
X- o2 Ze oo @

The effective area of G390 is from the block 2. Threading cycle (G82)
contalning G90 to the one before the block in

which the other G code of A group is spec- A. Straight threading cycle
ified, Ths rule also applles to the G92 and .. L EE.
G94 described later, Gez X(U) Z(w) ‘F j\ =

In Single Block mode, the execution of G90
cycle stops after the completion of the cycle Lead designation (L)

Dt @. The cycle (D to @shown below is executed
by this command,

[N

+X
Z L
i JJ Start position A
C O — -————
% @l ===~ Rapid Craverse
§|u/2
2 e Specified by F code
A (or E coda)

Details of Chamierlag
for Thread (M21)

Fig. 2.10.15.5
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(1) Chamfering manual. When M24 is commanded in the
previous block of G92, chamfering for

M23 (chamfering on) and M24 (chamfering thread is not performed,
off) are modal codes, When M23 is com- .
manded in the previous block of G92, cham- (2) Restrictions on the threading cycle are the
fering is performed. For the detail, refer same with those ‘of G32.
to Fig. 2,10.15,5, si )
ince G92 is modal, the cycle operation
Chamfering width (v } Is set by the param- will be continued by specifying depth of cut
eter No. 77. " v' can be set in the range in the direction of X axis.
of 0. 1L to 3. 1L (L is specified lead in F . X(U):- . =
or E). Normally, it is set to "0.8L. " For
the detail, refer to the machine builder's X(uy ... =
+*X
r ]

\ +2
N ¢
70

' Depth of curt

—l,——!-— Firac cycle: 1.8

25.4 Second cycle: 0.7 mm
. Third cycle: 0.6 mm
76.2 Fourth cycle: 0.58 mm

GO0 XB8000 Z7620 M23 = . .. Chamferingon

G92 X6640 Z2540 F600 =
X8500 = Four cycles of chamfering
X6380 =
X6264 = .

GO0 X10000 Z10000 M24 = . . . Chamfering off

Fig. 2.10.15.6
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B. Straight threadcutting cycle with angle This command permits the threadcutting
along the angle of thread. The cycle (I to

G92 X(U). . » Z(W)« - - li . \ . @ shown below ia executed.

+X
'S
4 . W '
—QI [ IA - Rapid traverse
] 4 ‘ ——— Specified by
( F code (or E code)
] |
v/ {© ’ ©i a/2
|
AN %_
L) i/
}; \ Q ALL
8 _r / | 4
x/2
+Z
Fig. 2.10.15.7
The sign of figure following address K is viewed from position A.

decided by the direction of position A'

ANGLE OF THREAD

v

/

N

————

al2

\

H1

1z

Pirst cycle
dn  DEPTH OF CUT

o
N

Second cycle

Nth cycle

N
AN

¥n |kn{ = dn<tan(a/2)

Flg. 2.10.15.8
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For the threading a#long the angle of thead,
the K for each cycle obtained from the above
formula should be programmed.

a tan (a/2) a tan {(a/2)
29 0.258618 60° 0.577350
30* 0.267949 go* . 0.839100
55* 0.520567

+X

76.2

p70 962.64

Angle of chread

dl - 1.8 mm
d; = 2.5 om
d} = ).l mm
du = 3.68 mm

Caleulation of K - - - [|KI = d-tan(60*/2)

K, = -1.8 x 0.57735 = -0.866 mm
Ky = -2.5 x 0.57735 = -1.443 mm

K3 = -3,1 x 0.57735 = -1.790 mm
-2.125 mm

Ky = -3.68 x 0.57735 =

G0oo XB8000 Z7620 M23 =

-
]

L

G982 X6640 Z2540 K-87 F600
X6500 K-144
X6380 K-179
X6264 K-213

&

GO0 X10000 Z10600 M24

Fig. 2.10.15.9
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C. Taper threading cycle The cycle () to (@ showan below is exe-
cuted by this command.

G92 X(U):++ Z(W)eeo 1---{""".

+X
z v ll ’
e e —— - A
IT ‘:r @ : —mosBapid Traverse
vz { ! —— Specified by F code
@' (or E code)

T B Q |

x/2 r | APFROX,

H_e“ 45*

& ] . <
I i | a0 moterins

L for Thread

Fig. 2.10.15.10

P

The sign of figure following address l is de- threading depth 1n the X direction in the
cided by the direction of position A' viewed trailing blocks as follows.
from position B. Since G92 ia modal, the X(Uy---+ =
cycle operation is continued by specifying XuU) . - . =
+X
10 ' 50.8 l_|
| )
; - I LEAD: 2.0
S 1 :
N\ )
: I
I
+Z
\;
470 DEPTH OF CUT
S$econd cycle: 0.6 em
/ Third cvcle: 0.5 om

GO0 X8000 Z8080 M23 =
E52  X17000 W-5080 1-150 F200 =
X6880 = t
X6780 ¢ ) {

GO0 X10000 Z10000 M24 =
Fig. 2.10.15.11
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D. Taper threading cycle with angle (Cutting

This command permita the threading along
along the angle of thread)

the angle of thread in taper threading. The

F figure following the address K must be pro-
Ge2 X(U). .- Z(W)--- L... K. {E }* grammed with a sign.

+X

—+—= Rapid traverse

= Spacified by F code
(or E code)

s
i

x/2

+Z

Fig. 2.10.15.12

DEPTH OF CUT

Flg. 2.10.15.13
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For the threading along the angle of thread, R
the K for each cycle obtained from the fol- Atd
lowing formula should be programmed,

| START POINT A
1
(Ka| = dn-t:n (a/2) vz| ||l E&.
* ]
l_lwltan(alz) II ,
e B, c
The sign in the denominator depends on ': x2]8 w_|
+Z
a LI 90. - "+II ]
ar > g0* -~ "oV r
NOTE: For the control equipped with Mul-
tiple Repetitive Cyclet, the above trouble-
some calculation can be omitted by using
G176 (Automatic Threadcutting Cycle). ——- Rapid traverse
The control performs the above calculation == Specified by F code
automatically by the G76 command.
Fig. 2.10.15.14
E. Cautions in programming G92
{1} Specifying T, S and M codes in the effec~-
tive area of G92 causes format error. Since G94 is modal, the cycle operationwill
be continued by specifying depth of cut inthe
(2) When the FEED HOLD button is depressed Z direction in the following blocks as follows.
un G92 mode, the feeding :s halted after Z(W) -« - &
the completion of threadcutting and retract-
ing motion. Z(WYy - - - =
{3} In Single Block mode, the execution of G92
cycle is stopped after the completion of the
cycle, =%
(4) *Six angles of thread can be used in Multi- 35TTT
ple Repetitive cycle G76. In the G92 com-~ " !
mand, arbitrary angles of thread can be ' :
performed for threading. © 60 H
30 | ’
| —
3. Facing cycle B (G94} \—R—
%20 +Z
A. Straight facing cycle { 40
G944 X(U)--- Z(W). .. F.-- =
The straight facing cycle @ to @ 1s
executed by this command. GO0 X6500 Z4200 =
G94 X2000 23800 F35 a] Three cycles
Z3400 = |~ by G94
Z3000 = iy command
Goo -

Fig. 2.10.15.15



B. Taper facing cycle The taper facing cycle @ to @ Is exe-
cuted by this command.
G9%4 X(U)- .. Z{(W)... K.-.- F--. =

' .
t
i
u/2 @ :t‘_/
I
| —-——Rapid traverse
G4 ~— Spacified by F code
gy, I~
L, X2 9 )
+Z
z .

Fig. 2.10.15.16

The sign of figure following the address K viewed from position B
is decided by the direction of position A’

S
=
7
| i
]
470 3 *
1
1
—2|—
)
20 420
25
30

Go0 X7400 Z3200 =
G94 X2000 Z3000 K-529 F30 =

22500 =
22000 =
Gog - - -
Fig. 2.10.15.17
C Cautions 1n programming G%4 In Single Block mode, the execution of G94
cycle is stopped after the completion of
M, S and T functions cannot be specified in to

the effective area of G94.
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Table 2,.10.1% Canned Cycles

Code Straight Cycle Taper Cycle
G90 X(U)-.. Z{W}.-. F... =* Go0 X(U)--- Z{W).-. L[--. F-.. =
S S
F R u/2 F R} u/2
G390 F
—~— %
Z L X F
2 u T
G92 X(Ul... Z{W).-. F... = Go2 X(Ud... Z(W)--- [-- F-ro =
(E) (E)

Yot

R
45° R R U/2
~
! L R w2 - N
Loes NE £ ; T———-}-___.________h_t
X
; z || W | : z W |
: ‘ i X 1 ‘_ !
! —IY l— CHAMFERING WIDTH | —Y CHAMFERINGC WIDTH
\ .
i
G94 X(U)... Z(W)--- F-«. = G94 X(U)-.. Z(W)--- K-+« F--- =
W
21 ¥ ! , z
K
R JA | S Ji
G94 ' W
F ! F
X | -

-5 =




2.10.16 CONSTANT SURFACE SPEED CONTROL D. Cautions 1n programming G9§
(696, Go7)”
(1) Setting of the coordinate system

1. By using G896 with S and four digits command,
the spindle speed is coatrolled to make sur-
face speed constant. By using G97 with S and
four digits command, the Constant Surface
Speed Control is cancelled and the spindle
runs normally at the speed specified by the S
command.

G96 and G97 are modal G codes of C group. " Tool position offset in G96 mode
When power supply is turned on, G897 (Con-
stant Surface Speed Control Cancel) is 1n
effect,

In G96 mode, the coordinate system shouyld
be set by G50 so that the spindle ceater line
meets with the zero in X axis. By this set-
ting, the X coordinate comes {o be equal to
the diameter of workpiece at the current cut-
ting point.

The calculation for constant surface speed
is normally made with the current value of
X coordinate shown below.

2. Constant Surface Speed Control (G96) X-coordinate value (POS* value 1n X axis)

A.G96 8§ .- (MO3) = = Commanded value + Tool position
| offset value

This command specifies the surface speed

{m/min} directly by S and four digits. "When Therefore, toc large value of tool position
inch input is selected by Inch/Metric Selec- offset causes incorrect surface speed ¢on-
tion option, the surface speed is specified trol. The following procedure should be
in Ft/mun. taken for correct control.

By the command, the control calculates the + The coordinate system should be set for
spindle speed to keep the surface speed at each tool by the method described above.
the speciiled speed correspoading to the - Tool position offset function should be

move of current position of tool on X axis
{diameter of wnrkpis«ce) and outputs the sig-
nal 1n each 100 msec. Inthe following blocks,
the surface speed can be changed by S com-
mand. N

used for offset of tool wear.

N
et

B For the machine whose gear ratuo of the " ¢s0 Xy 2z o

spindle can be changed, M code for chang-
1n¢g gear ratlo should be specified in the
previous blocxs of G96. For the details, °
refer to the machine tool builder's manual.

G350 X(X,) 2(22) -

2

+7

Example of M code

for low gear

G886 S100 MO3 =

C. G50 S «-.a. m Fig. 2.10.16.1

This command directly specifies the maxi-

mum spindle speed {(rpm) by S and four

digits. The specified maximum spindle NOTE. When the content of the parameter
speed and surface speed can be displayed. No. 05 are "1, " the value obtained by the
Refer to 4.3.1 Display of Command Data. following formula 1s used for the calcula-
1f the caleulated value of spindle speed ex- tion of spindle speed.

ceeds the maximum spindle speed specified,

it is clipped at the specified value. This

occurs by commanding too small X coordi-
nates 1n G96 mode. ¥ POS value 1s displayed by depressing
POS key
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—-— e [

X-coordinate valyue {=POS valuef in X axis) i
- Tool position offset value !

(The above value is not displayed by depress-
ing POS key,)

In this case, the tool position offset function
can be used. But, it is recommendable to
start, cancel and change the tool offset com-
mand in G97 (cancel) mode.

(3} The maximum spindle speed for each gear
ratio is set with parameters,

MOTOR
SPEED
-
|V SPINDLE
SM_ Sn“ SNJ SPEED (rpm)‘
Paramecer No.86 No.a7 No.78

Fig 2.10.16,2

For the detauls of gear ratio, refer to the
machine tool bulder's manual.

EXAMPLE
G000 X4000 Z300 =
Ma2 et efec maan
G30 Si000 = R P,
96 S150 MO3 = 0 a-e...... - -
G0l 20 Fl3 = S—
X8000 Z-3000 =
W-1000 =
G22 X12000 W-2000 R2000 =
GO0l Ul000 =
Mos = -
G50 S2000 = = eel ea--- e
G97 5500 =

(4) For the interface such as output signals and
gear change signals, refer to the APPENDIX
2.

Example of gear Hi command
Spindle speed 1s clipped at 1000 rpm.

Constant surface speed 150 m/mun.

Constant surface speed control

Release of spindle speed clipping

# POS value 1s displayed by depressing POS key
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+X

T—H |

440 \l +2

¢120 !
@

80

20 |10

= I

Fig. 2.10.16.3

3:"Cancel of constant surface speed control (G97)

- G977 8 cueus {M03) =

This command cancels the Constant Surface
Speed Control. The spindle runs at the
speed directly specified in rpm by the four
digits following the address S

2,10.17 FEED FUNCTION DESIGNATION
(698, 699)

G98 designates the feed function specifying feed-
rate 1n millimeters per minute G99 designates
the feed function specifying feedrate 1n millime-
ter per revolution.

G98 ~
This command permits the control to execute

the F command in millimeters (or 1nchest)per
minute.

- G99 =

This command permuts the control to execute
the F command :n millimeters (or tnchesT) per
revolution.

Stnce G98 and G99 are modal, they are effec-
tive until erased by the command of new modal
G code.

F code specified 1n the previcus block w:ll be
cancelled when G98/G99 are switched. There-
fore, new F c¢cor..mana should be commanded

NOTE When power is turned on, G99 1s (n effect
However, when the contents of parameter No 71
are "1," G98 .5 1 effect.

P
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3.1 TAPE CODE

3.1.1

Both EIlA code and ISO code are available for

3. NC TAPE PUNCHING

LIST OF TAPE CODE

punching a paper tape.

ElA code (ELIA RS-244-A)
ISO code (ISO R840).

Punching patterns according to these codingsare
shown in Table 3.1. L. '

Before programming, select the code to be used.

Tabie 3.1.1 Tape Codes

EIA Code ISQ Code
D17 i6:5i4'0:3 2 ¢ Character sitTlsisiarievy. 2z
Or  doe 1 [] | 1010 o | 1
i 1 Jer t 10O ! ol [0ig!l =] 10
TR =Y 2 Q 0_§0| '°'_;O‘
I« Q1 10, 010 3 0,01 :a Q.
-1 1 ol ool |at6.'“i_
U tQ1 le O1 © s oo |[eloi 10
0 o CoC s 1o 6"'_'5.'5]0_.__
. . . _=0cCQO 7 or_folol_ 9.0 0.0
Q e 8 Ct Q10 0re- |
—— 0o 2 O 9 e} O_IC_)’g___.; e
o0 e [ . I Ol 1 1 e C
C 0. ' @ * [ Q. 't s o |
1000 e c 0 € ‘ [+ o:-Qr |_i_& _ 00
Q0 o C ] 0 Ol RN
| 00T o C-_© . E oo [ i e ol ¢
QO0C o C*% 1 T F 010 T RTog
.0 0 s C C'C € ' G el | Te.0.0 0O
o0 C o . i ] Q| O o,

09 3:Q o =] \ 1 1 cC 0,2 O L Q
Lo e .= ! : J 0 0. ¢+ 02 O |
o0 e 0 L K O 1 Qs 00O
) s _C¢C i L oo, 1 oe 0l .
-__9_; C e C = i M Q | Qe O ©
o s _cCl « 1 W 0. 01200
0. T T vcze . | o0 (ool ' 0iei0.0ld
0 _C _eCcCO » | P TO'_ Ol _lol i
.0 O Qle. . ] ' Q 0i0. 0. o i 10
80— otariai ol
_]..0.0: ‘o O! . ] Q1 'O 1e! 0.0
K [o] ) Q0O ] T SO« O e Or

F) e O - ' U o1 O1 o Q! O
1 0 o C [=] v ) [ 1. Q1 ‘e .0 O
) s O Q! - | w Q.0 Qi 0 OO O
T T0 0. s 00O T . X O O G061 . i
i1 'O 0Q e ' ¥ | Y O 'O, 0'e 1 [*)
T Q' Coe [+] 1 1 z Q- 10100+ 'O
i 1 K. Blank | NUL o b Lae 1
I oi 10,0 [=} BS Ol ' |Qie g
1 Q10'Ote & C Tab HT iQ'o! 1Q
O, - | ! ;e i CR__| LF/NL 0.0 O]
(IR - — | CR_ 10} 100107 (O
| 10V e | 5P o] 101 te] ¢
I, O.e: 10O ER | % [=YIT=)] i2:Q. 0
0 CiQ'Cio O uc - ! | ! T
0000 o =X Lc | - | | ¢ :
[ ¢ T R Q. O.o] 1
Ty v o — | ) O: 10« 10iet | TO
10 0:Q te, 1, -+ « 'ol Tole, 00
10y 1 { e e - | 101 '© O O
101 1 1 [e'Q Ol . { : __L 0 0IQ 9 _ O
[ 00 e. v '3 z Q. [0]_j01e10°3 O
1010 0 0 o'0:0.0] Det_ | DOFL [0'010, 010 0l0|Qi0
000000 OIO All Mark 0:010I0- 0 a10'C 0
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3.1.2 EIA/150/AUTO-SELECT If tape reader reads the NC tape of unset code,
INPUT ERROR lamp on the operator's panel will

Before operating the NC system with punched be 1lluminated, and the universal display will (r

tape, accomplish the changing operation of the dicate alarm code "12 "

tape code in accordance with 4.3.9 Writing

Parameters. NOTE: NC tape must be puached out with EIA or
[SO code depending on the contents of parameter

*Where the contents of parameter No. 80 are 1,
the control will be automatically adjusted so as
to read the tape with EIA or ISO coding. The
tape code to be used is sensed in reading the
first EOB code at the beginning of the tape with

No. 82. .

3.2 PROGRAMMING

label siupped. ) 3.2.1 PROCESS SHEET

With the contents of parameter No. 80 set to 0,

the coatrol does not perform Auto-Select func- The programming 18 performed with the process
tion, In this case, the tape code (s determined sheet. It 1s recommended that the process sheet
according to the contents of parameter No. 82 tc match final specifications should be made by
a8-shown below. users, considering the readily perceived form

and convenience for rewriting. Fig 3 2.1 shows

0 means EIA code. an example of the process sheet.

1 meaans ISO code.

LABEL [ | EOR »

-, T
X-U 2-W o === ==

- RE-
Lo LLARKJ

|

W i K

L)
o !
SR N B

- — e . e e

Fig. 3.2.1 An Example of the Process Sheet
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3.2.2 GENERAL PROGRAM FORM

A part program will be generally made in the
following form.

EIA Code

< PR cn —— NC DATA —— (M30 ), CR ER g
b

1SO Code o

[ ]
I
M30
% LF/NL ~=—=NC DATA —=(o; mo2)LE/¥NL %

1
I L These are called EOB or END of
H BLOCK characrer in this manual.
L These are called EOR or REWIND

STOP character in this msanual.

Fig.

Any LABEL can be wr:tien at the beginning of
tape to classifv easily the tapes. The label skip
function has the data from LABEL to the first
EOB code skip readily Therefore, the undesig-
nated address or functioncharacters can be used
as LABEL. In addition, the meodified code which
disregards par:ty is also available.

EOR code at the next of LABEL means the stop
point of tape rewwnding.

Where storing NC tape data inte memory, with
the label skipped, the memory stores the data
between the first EOB code and the next EOR
code. Therefore, EQOR code at the end of tape
must not be omutted.

3.2.3 PRECAUTION IN PROGRAMMING
A block ends with EOB (End-of-Block) character.

EOB character is represented by CR in E1A code
and LF/NL in ISO code. [n this manual, mark =

is substituted for them to read easily this manual.

A part program ends with the block including M0G2
{End-of-Program) or M30 {End-of-Tape).

When M02 or M30 is commanded, automatic op-
eration¥ 1s stopped. In most cases, the control
is reset, or rewinds the tape (or memory} auto-
matically. As the details are deterrmined by the
machine, refer to the machine tool butlder's
manual.

3.2.2

NOTE See 2,7 MISCELLANEOUS FUNCTIONS

Slash ""/" character means the optional blockskip
function, This code must be surely punched out
at the head of block (before the address N of se-
quence number). If thus is punched out on the way
of the block, this function is disregarded even if
the optional block skip switch is ON.

The character specified on 2.1.2 Address and
Function Characters should be used for program-
mung, but others should not.

Where the tape vertical parity check (TV check)
is made, number of characters in & block musi
be even. If odd, it should be made even by using
“SP'" character.

The disregarded characters such as ''BS, Tab,
SP, UC, LC and Del" should be avowded from the
significant data area, if unnecessary.

The maximum allowable number of characters in
a block is 64. The disregarded characters such
as '"Del, BS and Tab" are not included in them.

# "Automatic operation” means operation in
TAPE, MDI or MEM mode
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&. Position of Oprional Block Skip

* N125 / GOO X.--
! 1 |

x / N126

colr Z--

- §

H

DISREGARDED

EFFECTIVE

b. Making the Number of Characters even for TV Check

g « N12 GO0 X40000 220000 SP &

<

|—— 20 CHARACTERS (Even l‘ll.u::lbet')——J

(0dd number causes tape vertical parity error.)

€. The Maximum Allowable Number
of Characters in a Block

S * N0OOS58 G603 X--+ Z..:. 88 v M- F

l—— 64 CHARACTERS OR BELOW/BLOCX

|

Fig 3.2.3

3.3 NC TAPE

3.3.1 PAPER TAPE

Eight-channel paper tape for computers comply-
ing with JIS#-6243 is used as standard. The di-
mensions are 25.4 ¥0.08 mm {1 inch) width and
0.108 mm (0.0042 inch) thickness.

It 1s recommended that the color of the tape is
black or gray, but not that of high transparency
If the tape with high transparency 18 used, the
tape reader may musread it.

3.3.2 PUNCHING OF NC TAPE

NC tape must be punched out with the tape punch-
er for EIA code or ISO code according to contents
of process sheet.

- 82 -

When punch:ing .:e tape, at the beginning and the
end of the tape, provide the feed holes part need-
ed for the tape feeding. Where the punched tape
1s wound on the reel™ of tape reader, the feed
holes part will be 70 ¢m 1n length.

3.3.3 CHECKING OF NC TAPE

NC tape can be checked by using the follewing
function.

+ Machine lock

. M function leck™

. Dry run

- Single block operation

# Japanese Industrial Standard



J.4 NC TAPE HANDLING
3.4.1 TAPE FOR SPLICING NC TAPE

To splice NC tapes, stick a joining tape(0.08 mm
thickness) with sprocket holes, or fully perfo-

rated joining tape on the one side of the spliced
NC tape. Before using the spliced NC tape, make
gure that the sprocket holes are in position. The
joining part of tapes should not be extremely thick,
and do not use the rigid adhesive agent without
flexability. ’

Ecoooaooocoo'

Q00 0R00C

20Q00SQAQ T

GlOSIR2QQ000CO00 Y a3

PPN 455 5:0-5-4--5-0-5~ NI Exam
J2EDAOITICOC ’ ple
OQ:ﬂOQQC‘Cng *
00308006003 NBC SPLICE TAPE

| approx. 8-CHANNEL
% ot JOINING TAPE = pyLLy PERFORATED
SILVER

|

a
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Fig. 3.4.1 Splicing of NC Tape

3.4.2 KEEPING OF NC TAPE

For life expectancy of NC tape, the following
handling s recommended.

- When Keeping NC tape, avoid moisture and oul.
- Do not handle the tape with oil-stained gloves,

Properly kept tapes will permit 300 umes of
reading and rewinding.
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4.1.1

4. NC OPERATOR'S PANEL

4.1 PUSHBUTTONS, KEYS, AND LAMPS

POWER ON/OFF PUSHBUTTONS

+ POWER ON pushbutton

To turn on the coatrol: Depress the button
first to turn on control power and depress it
again to turn on servo power. Push the hutton
to recover servo power after emergency stop,

- POWER OFF pushbutton

4.

Depress it to remove servo power and control
power,

[ m(' Ay “‘:‘ L i
= 0 0 ©
T T A
=
orF —
fuN
el
Fig. 4.1.1
1.2 INDICATING LAMPS
- READY lamp

It lights up when the control 15 ready to operate
with power normally supplied to the control and
servo umts. While it remains off, the control
cannot be operated etther manually or automat-
leally,

- LABEL SKIP lamp

It is on when the LabelSkupfunction is effective
when power has been turned on or the control
has been reset. The Label Skup is the function
that makes tape setting easy by ignoring all
tape information until the first EOB is encoun-
tered. It goes off when EOB has been read.

in the MEM or EDT mode, the illumuinated lamp
indicates that memory or tape is rewound. This
display is related to only tape or memory (n-
formation but not to MDI operation,

. BUFFER lamp

It is on when data in the next block are held in
the buffer register. It goes off when the buffer
has been evacuated by depressing the CYCLE
START or RESET button. In the automatic op-
eration?, a block of data is read in advance,
and the lamp goes on and off according to buffer
storing conditions.

( 'O;ER wwor e eurecn

© © o
@ B Ewwrer oone

© O 0o A
. GFF EA1
© FUNCTIOf
ALMFreu E
Sl .
Fig. 4 1.2

- INPUT ERROR lamp

It goes on when an error 1s detected in nput
informatiocn. At that time, automatic opera-
tion is suspended immediately after the current
block has been executed, and Cycle Start is then
prevented. Possible causes for the lamp to go
on are as follows:

- Tape format error

+ Use of wrong characters

+ Mispunched information on paper tape
+ Dirty tape

+ Misreading of paper tape reader

- Destroyed memory contents

Set the FUNCTION select key to ALM to obtain
the detailed information of error in alarm code.
The lamp goes off when the control has beean
reset.

# Automatic operation is defined as the opera-
tion 1n auto-mode {TAPE, MDI, or MEM) and
manual operation, as the operation inHANDLE,
JOG, or RAPID mode 1n this manual
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- NC ALARM lamp

It 18 on when an error other than input error
menticned above has been detected in the con-
trol. If the control 13 in automatic operation,
it stops immediately or at the end of a block,
depending on the error. Then Cycle Start 1a
prevented.

The lamp goes off when the control has been
reset after taking the correct measures ac-
cording to the error. See 4.3.12 Alarm Code
Display.

BATTERY lamp

It is on when battery voltage is below a safe
level. Then the battery must be replaced with
a new one within a month., Contact the main-
tenance personnel for battery change. Battery
is'used for protection of parameters, tool off-
set values and tape memory at power OFF

4.1.3 FUNCTION SELECT KEYS

The key selects one of five functions for the op-
eration of the display and MDI Pushing a key
makes 1t light up.

- ALM (Alarm} key To display an alarm code
or 1/O signal.

- PRM (Parameter) key:- To display or write
parameters. With parameter No. set at (0,
operaticn time is displayed.

. COM (Command) key To display or manually
write a command value for automatic opera-
tion,

- PCS (Position) key: To display the current
tool position.

- OFS (Offset) key: To display or write tool
oifset value,

L L L i3 L Il Il ]

| I T —
|T'MlRIPIgIDIA LI ’ It

FUNCTION ADORESS

A4 || FPo il #ou || {ord Annd

Fig. 4.1.3
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4.1.4 ADDRESS SELECT KEYS AND DISPLAY

The keys select an address character to display
or write command data,

& Key

Each depression of the key moves the address
indicator to the right by one address. If the
key is held i1n for more than 0 5 second, the
indicater will continue to move automatically
until the key is released.

& Key

Each depre<sion of the key moves the address
indicator to the left by one address. If thekey
is held in for more than 0 5 second, the ind:-
cator will continue to move automatically until
the key 1s released.

Pushing the both ADDRESS keys makes the indi-
cator go back to "X."

ADDRESS
NIG|XIZIUIw| IIK|IFI[ET]S -uu(;
9] I _
T{Mir[Prig{OiA]L x I
FUNCTION ADORESS NUMBER
"
i@ f-°-| wo3}||ors g ’ *

-

Fig. 4.1.4

4.1.5 NUMBER SETTING KEYS AND DISPLAY

The NUMBER keys are used to set a tool offset
number or a parameter number when displaying
or writing tool offset value or parameter.

Key at right

Each depression of the key 1ncreases the digit-
al display by 1. If the key 1s held wn for more
than 0 5 second, the number will continue to
increase automatically until the key 15 released.



. Key at left

Each depression of the key increases the digit-
al display by 10. If the key is held in for more
than 0.5 second, the number will continue to
increase automatically until key is released.

By pushing the both NUMBER keys, NUMEER is
set back to ""00."

JJU
- — ALANS =
L 4 - 4
K|FIlE[S m.u; 7 8
i
I NI
ORESS NUMBER 1)f1 2
= O [k
Fig. 4.1.5

4.1.68 DATA KFVS

Twelve keys of 0 through 9, - (minus), and CAN
{cancel) are provided for manual data input. Any
command value, tool offset value, and parame-
ter data 1s built on the universal display.To clear
the input value, use the CAN key.

4.1.7 WwrR (WRITE) KEY

Depress 1t to store the input data displayed into
the buffer register,

4.1.8 AS (ADDRESS SEARCH) KEY

Depress it to start searching tape or memory
contents. For details, see 4.3.14 Address
Search.

4,1.9 SEQUENTIAL SEARCH KEYS AND

1 "

Sequential search keys " + " and " + ' located
between AS and WR keys are to search memory
or tape contentsa in the MEM and EDT meodes.

"4 " Key is to search the data of one block be-
fore, and " + " key is to search the data of one
bloci advanced.

START

RESET

L]

Fig. 4.1.9

%

These keys are for storing and editing a block of
data and effective only in the EDT mode.

RS (ERASE), INS

INSERT), ALT
ALTER), AND EOB

4.1.10 %
END OF BLOCK) KEYS

- ERS (erase) key

It is to delete a block of data in the memory in
the EDT mode.

- INS {insert) key
1t is to store a block of data into memory. De-
press the key first, and it lights up 1ndicatng
that the operator may start MDI operatien.
After a block is built through the DATA key-
board, depress the key again to store the built

data into the memory. Then the indicating lamp
goes off.

- ALT (alter) key
It is to modify address data 1n a block.
- EOB {(end of block) key

It 1s to store a block of data written in the buff-
er register wnto memory in the EDT mode
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START

Fig. 4.1.10

4.1.11 START KEY

It 1s used to start tape punching and program
storing from tape+ in the EDT mode. [n the
MDI mode, 1t may be used for Cycle Start op~
eration. For details, refer to the machine tool
builder's manual.

4.1.12 RESET KEY

The key resets the control.

Operations executed by RESET key {or remote
reset button connected to ERS input termunal}
are-

- Move command cancel

- Buffer register clear

- Alarm code release .f the cause eliminated
- Tool offset cancel

- Miscellaneous function cancel

- Label Skip function ON

+ Memory pointer rewind

- Sequence number reset

- RST signal transmuission to the machine

The following data remain unchanged atter de-
pressing the RESET key (or remote reset
button).

+ Current position value of X-, and X-ax1s
+ Modal G-codes (except G-codes of B group)
- F commands

- S 4-digit commands
S 2-digit commands are affected

- 88 -

. Memory conteats such as tool offset valyes
and parameter data

NOTE: Depressing the RESET key or the remote
reset button is defined as Reset operation 1n this
manual, h

4.1.13 UNIVERSAL DISPLAY

The display unit shows all the data other than tool
offset number and parameter number. Usually
shown 18 the data consisting of a sign and seven
digits. On-line diagnostics such as [/O signals
or the result of a part of off-line diagnostics are
displayed in 8 digits.

¥ —
dagobgr
e aTaTE — '_':'_':...—
ADDRESS ‘Goox e~
sInMlcix[z[uflwl  IK|[FIE[S uaL
[o] 1 —
TiM[RIPIQIOIA]L | x i|
{ ———
Fog. 4.1.13

4.1.14 TAPE FEED AND SYSTEM NO. SWITCHES

These switches are mounted above the tape
reader,

- TAPE FEED switch

It i1s to feed and rewind the tape manually with
the control at standby. Setting the switch to F
{forward) causes the tape to feed. To rewind

the tape, set the switch to R (reverse).



Fig. 4.1.14

* SYSTEM NO switch

Set the switch at "0 during usual operation.
Functions to its setting are as follows.
Setting at.

"0" SYSTEM--

For usual operation.
prevented,

Writing parameters is

"1" PARAMETER -~

To write parameters. At thus position, Cycle
Start 1s prevented. Ser the awitch back to Q"
when parameters have been written,

"2" CHECK--
To collate the system program stored with the
system tape.

3" LOAD--
To store maintenance tape data into the control.

"4" TEST (0)==

Usual operauon 1s pernutted. Diagnosing of
the memory contents and checking of Zero Re-
turn Position are omitted.

“5" TEST (1)--

Writing parameters is effective. Diagnosing of
the memory contents and Zero Return position
checlk are omitted,

4.2 POWER ON/OFF OPERATION
4.2.1 TURNING ON POWER

Before turning on power, check the machine re-
ferring to the machine tool builder's manual.

1. Depress the POWER ON button to turn on con-
trol power. The initial timer will be reset in
about two seconds. Then the servo unit 13
ready for turning on power, whichcanbe shown
in alarm code "31."

2. Depress the POWER ON button again to turn
on servo power. The NRD (NC READY) sig-
nal is given which indicates that the control
is ready.

3. When the NRD (NC READY) signal turns on
the power of the machine and the MRD (MA-
CHINE READY) signal is given back to the
control, the READY lamp will be lit. The NC
machine 13 ready to operate,

POWER ON  POWER oN

|

APPROX,
T 12 SECONDS

— ]

CONTROL POWER

[

i

1

b

: NRD (NC READY)
1

]
SERVO POWER
N
Agﬁg\g NRD (NC READY)
i

' MACHINE POWER
.
_\

MRD (MACHINE READY)

PN S
e

READY LAMP

t
|
1
1
§
i
1
¢
|
i
|
I
T
t
i
1
T
[
1
|

ALARM

t
" [T T o
cons ARG

3LANK

Fig. 4.2.1 Sequence of Turning on Operation
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4.2.2 TURNING OFF POWER

Depressing the POWER OFF buttoncauses servo

power and control power to be turned off simul-

taneously. However, for stabler system opera-

tion, take the following procedure.

1. Depress the EMERGENCY STOP button to cut

off servo power. NRD aignal is interrupted,
which results in turning off the machine
power, too,

2. Depress the POWER OFF button to cut off
control power.

EMERGENCY  POWER OFF
STOP

CONTROL POWER

CONTROL READY

SERVO POWER

AT T

\
¥RD (N
(NC READY) \ N

MACHINE POWER H

i
MRD (MACHINE READY) \' l

READY LAMP

]
i
!
T
|
[
]
|
i
|
i
|
H
|
|
1
1
i |
ALARY ! !
i ]

i

CODE BLANK ki

i
Fig. 4 2.2 Sequence of Turmng Off Operation

+.2.3 REMOTE TURNING ON/OFF BUTTONS

Connect power on/off buttons te EON, EOF, and

COM terminals of the control as shown below,
then remote turning on/off operationcan be mad

e,

YASNAC
20007 MACHINE
EON 1 5‘5 REMOTE POWER
OFF BUTTON
ECF REMOTE POWLR
QUO ON BUTTON
{
coM |

Fig. 4.2.3 Connections of Remote Power
ON/OFF Buttons

4.3 DISPLAY AND WRITING OF COMMAND DATA

4.3.1 DISPLAY OF COMMAND DATA

Command data can bedisplaved in anv mede using
the following procedure,

1. Depress the COM key, and it Lights up

2, Select an address character with the ADDRESS
kev

Then command data already entered i1sdisplay
ed. The data shows the contents of the active
regist=rwhen the control 15 11 automatc oper-
atio.. .14 the control stopped at block end,
dispiayed :s the contents of the buffer regqister.
The z~.rd:nate values displaved are modified
with t ,ul witset v ue.
T

UNIVERSAL DISPLAY

ki e B B I B Y [@@

o Y O e T A B
sATTIRY  ADDRESS e g -

o /Ml x[T|uiwl| ¢|IK|F]ES rumsn 718‘9‘
O o

T iR PIQ]O]ATL X !_, l 1 5] 3

FUNCTION ADORESS NUMBER 1]i2 Aiﬂ

avs||{ora coml|( res |f{ora e g ll_!][n} cami Cl] —

Fig. 4.3 1.1
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Use the following steps following step 2 to facili-
tate the display operation.

3.

To display all address characters in the ge-
lected block

All the address characters In the blockcanbe
displayed while the COM key {s held in. By
releaging the COM key, the command data
obtained by step 2 appears again on the uni-
versal display.

To display all G-codes

G=codes are classified into two types, modal
and non-modal. Modal are G-codes of A, B,
C, and D groups and non-modal, of = group.
Refer to Table 2,10,1,2. Usually displayed
is a G-code of A group or non-meodal type.
Al the current G-codes are displayed by set-
ting NUMBER at ''99'" and selecting address
G. See Fig. 4.3.1.2.

UNTVERSAL DISPLAY

39954000

LA GROUP
O} NON MODAL

B GROUT
C GROUP
0 GROUT

Fig. 4.3.1.2 Example of All G-code Display

§. To display two types of S-codes

S-code 1s to specify surface speed(m/min} for
constant surface speed control and maximum
spindle speed (rpme-set by G50 S - « « o),

Usually diaplayed is surface speed. Both S-
codes are displayed by setting NUMBER at
99" and selecting address §.

UNIVITSAL DISPLAY
Jrrir { C i
L'.’ oLy i J4L

L CONSTANT
SURFACE SPEED
MAX. SPINDLE /M)

SPEED (RPM)
RS0 S... =

Fig. 4.3.1.3 Example of All S-codes Display

4.3.2 WRITING COMMAND DATA BY MDI

Command data of a block can be written manuaily
in the MDI mode when the control is stopped at
block end, Writing operation cannot be allowed
if the data remains 1n the active register during
automatic operation or after a temporary stop by
FEED HOLD pushbutton.

1. Set the MODE select switch to the MDI mode
2. Depress the COM key and 1t will Light up

3. Select the address character with ADDRESS
key

Modal command data already executed 1s dis-
plaved on the universal display.

T ETEEE | EEE
[ N S A A Y A |
ADORESS e -~ START
InleixlZluUuiwl i [K|FIE meLn 7 [ 9 -
TIMIR ? QIO{A(L x " -‘ E 5 G ﬂ
_FUNCTION ADDRESS 23 ) } RESET
TEEE B O BEod &

Fig. 4.3.2

- 91 -



4,

wh
.

Key i1n the new data through the DATA key-
board.

The display shows the data as it is entered,
flickering the last sigmficant digit. To cor-
rect the data just keyed in, depress the CAN
key and key in the correct data,.

Depress the WR key.

* The data just keyed tn enters the buffer reg-
ister as a new command data, The coordinate
values displayed are modified with the tool
offset value.

Repeat steps 3 through 5 until a block has
been ‘written.

. Depress the CYCLE START pushbutton, and

the input commands are executed.

NOTES.
+ Depressing the RESET key during writing op~

eration by MDI deletes all the data already
written.

* G-coedes for Tip Nose Radius Compensation

(G41 to G44) and Multiple Repetitive Cycles
(G70 to G76) cannot be changed by MD! opera-
tion. New G-c¢ode can be displaved on the unmi-
versal display, but never entered the buffer
register by the WR key.

- When writing G-codes of B to D groups, check

the written value on the universal display by
setting the number at '99" with the NUMBER
ey G-codes of other than A group and non-
moaal type are not usually displaved.
See 4.3.1 Display of Command Data.

- Also check S-code (G50 § - . . &) specifying
maximum spindie speed on the unuversgal dig-~
play by setting the number at "99" with the
NUMBER key.

- All the address characters already written in a
block can be displayed on the address display
by depressing the COM key during MDI opera-
tion. See 4.3.1 Display of Command Data.

4,3.3 CURRENT POSITION DISPLAY

The current position of X-, or Z-axis can be dis-
played at any time in all modes, Operating pro-
cedure 18 as follows.

1. Depress POS key, and 1t Lights up.

2. Set the ADDRESS to X or Z using ADDRESS
keys.

Then current position of the selected axis 1s
displayed on the universal display

Either total amount of movement or absolute co-
ordinate value can be displayed by parameter
setting.

Where parameter No. 72 = "'0"

- Displayed current position 1s the same as that
cn the current position display umit™.

- Uruversal display shows total amount of move-
ment of the tool by manual and automatic oper-
atton. [t cannot be reset by G350.

. Tne aisplay 15 updated ¢ 7ea 1t thhe LOCK MODE
switch 1s set to MACHINE LOCK position.

e _aSELTEY 5 (el

o T i B A B

MY ANDRESS S = s o

O ZINlGgl X 2lyu{wlia|x]|FIE]S lmlu; 7 [ 9 3
e e o | SR
FUNCTION ADORESS  NUMBER £5€3/CR/ S

aguf|[ree cou]|l ronll{oes (g]l;_l t._'_!"__g Can) 1] 3 we

Fig.

4.3.3
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+ To reset the displayed data, depreas the POS
and CAN keys simultaneously.

. The RESET buttons on the current position dis-
play unit* do not affect the universal display.

Where parameter No, 72 = "1"

- Displayed data is automatically set up by G50
command. The universal display shows the
current position baged on the programmed co-
ordinate system as far as manual operation
does not interrupt.

. Displayed data cannot be cleared by any buttons
on the cperator's panel.

- The display 15 updated even if the LOCK MODE
switch 15 set to MACHINE LOCK position.

4.3.4 [NCREMENTAL VALUE DISPLAY

incremental values of X-, and Z-axis movement

4.3.5 DISPLAY QF TOOL OFFSET VALUE

The values of tool offset are stored 1n memory of
the control. The display of the value can be made
at any time in every mode even during automatic
operation.

Operating procedure is as follows:
1. Depress the OFS key, aad 1t lights up.
2. Set tool offset number with NUMBER key.

4, Select the address character from X, 2, U,
- W, and R with ADDRESS select key.

The offset value for the selected address 1s
displayed.

If an unused offset nﬁmber or an address other
than described above has been selected, the dis-
play will be blank.

Table 4.3.5 Addresses for Tool Offset Values

are displaved by depressing PCS key and select-  pddresses Display
ing the addresses U and W respecuvely. -
X Tool offset value for X axis
Display shows: Z Tool offset value for Z axis
. Updated distance to the end of the block being
executed in automatic operation. The same as the display for X
8) {To write tneremental tool offset
. Updated distance {rom the manual operation ! value for X ax1s)
starting point in manual operauon mode. The T -
displayed incFemental value in manual opera- The same as the display for Z
tion is cleared by switching the MODE SELECT w {To write incremental tool offset
switch to TAPE, MDI, or MEM. value for Z axis)
R Radius value for tip nose radius
compensation”
.;:L LR UM|V_E\RSAl- DLSPL:Y )|l we || ALt
: I R |
> -0Q 23k
fn BATTERY hﬂn\::‘ ' ‘— :‘M'.a
ADDRESS [-- - Ot
2 /;ch2uw|xs:s awustn I
O 4
AT PIQIOTATL x _] 5 s
FUNCTI1ON ADDRESS  MUMBER Lf2) 3]
TEOEEE BE O B
Fig. 4.3.4
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4.3.6 WRITING OF TQOL OFFSET VALUE

Writing or modification of the tool offset value
is always possible independently of the operating
mode. The procedure is as follows:

1. Depress the OFS key, and it lights up.

2. Set the tool offset number using the NUMBER
key.

3. Select the address character using the AD-
DRESS key.

The present offset value for selected address
1$ displaved.

4. Key in new oifset value from the DATA key-
board. The display shows the data just keyed
"Tin, flickering the last signuficant digit. To
correct the data just keyed tn, depress the
CAN key and 1nput correct data.

5. Depress the WR key. Then the displaved data

will be stored into memory as a new tool off-
set value

NOTES:

- Tool offset values stored in memory will not
be erased by turning off the power,

- Writing and modification of tool offset values
can be always possible 1n any mode including
automatic operation mode.

- When the ot{set vajue 1s changed during auto-
Ta'is operztion, the blocks in buffer register
aniu dctive register are executed with an old
ane  The new offset value 15 effective i1n the
nex. block.

+ Current radius value cannot be modif;ed during
Tip Nose Radius Compensauont unty] it 18 can~-
celled by G40 or T00. When zero is specified
for radius, the compensation will he cancelle:

4.3.7 WRITING OF lNCREP‘[ENTAL VALUE OF
TOOL OFFSET

To add the incremental value to the stored tool
offset value, select address U or W in the pro-
cedure of 4.3.6 Writing of Tool Offset Value.
Then the summed offset value will be stored into
memeory as a new offset data,

4,3.8 PARAMETER DISPLAY

Parameters stored 1n memory are to determine
the operating conditions such as rapid traverse
rate and tape code. Parameter display can be
made 1n any mode of operation using the follow-
ing procedure. For meanings of parameters,
see Table 4.3 2 L.st of Parameters.

1. Depress the PR)M kev, and .t lights up.

2. Set the parameter number using NUMBER ke

3. For parameter numbers of 20's, 30's, §0's
and 30's, select an axis /X or Z} w:ith the AD-

DRESS kev. Then the stored data w:i} be
shown on the umiversal display.

g

if an address character other than X anc Z nas
been selected {or a paramst2= numper .n 20's,
30's, 60's and 90's, t1e dranlav will be blank.

e ewsren l”ﬁ;vsﬁf‘t’ D"Ep‘-"‘.‘.* - l@@@
S © BRI = =
LASM SATTERY ADDRESS *—m-—' [ .33:: -

O O /NGSZUW!KFES -}mu; 7 8‘9, o

T MR *IQIOIAlL x| ,:’ s s T,:

FUNCT 10N ADORESS  NUMBER 16NN L4

.ull! PN [@[@] @ ’ E:'J 0} - -

Fig. 4.3.6
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4.3.9 WRITING PARAMETERS

Optimum data of parameters other than the cnes
for setting funcuon have been set according to
machine performance and applications., Param-
eters are wnterlocked by setung SYSTEM NO
swiica at 0" so that the data are not accidental-
lv erased or changed. Where 1t 15 desired to
modify the data of parameters, consult the ma-
chine tool butlder. Procedure i1s as follows.

1. Set the SYSTEM NO. switch at "'1."
2, Depress the PRM key, and 1t 1t 1lluminated.

3. Set the parameter number using the NUMBER
xeyv,

4. For parameter numbers 1n 20's, 30's, 60's,
and 90's, select an ax1s (X or Z} with the
ADDRESS key. Then the stored data will be
shown on the universal display.

5. Key in the parameter data {from the DATA
keyboard.

The displav shows the data as it is entered,
flickering the last significant digait. To cor-
rect the data just keved tn, depress the CAN
key and key in the correct one,

6. Depress the WR key. The data just keved in
will be stored into memory as a new param-
eter,

7. Repeat steps 3 to € until the necessary param-

eters have been set.

8. Set back the SYSTEM NO switeh 10 '0 "
9. Depress the RESET keyv.

NOTES

- Data of parameters, once stored in memory,

are not erased by turning off the power

- With parameter No. at 00, totalized time o

automatic cperation will be displaved. For
details, refer to0 4.3.10 Operation Time Dis-
play.

Data cf parameter numbers 0l to 09 can be
changed without setting the SYSTEM NO swic:
at "1."" For detaiuls, refer to 4.3.11 Seiung
Function.

- Setting parameter number at 89 displays aciire

address of the tape memory with numoer ol
characters on the universal display., See 4.3.4
Address Display of Tape Memory.

Data of parameter numbers 10 to 98 can be ais-
played at anytime. Thev cannot be changed
unless SYSTEM NO swiich 1s set at 1 *

- If any of parameter data s accidentally des-

troved, alarm code 17" will te displased.

« SYSTEM NOQ. switch 1s provided abowe thie tave

reader,
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{Operation time- 9999 hours, 59 minutes, and 59 seconds}

Fig. 4.

4.3.10 OPERATION TIME DISPLAY

Operation time displaved shows the totalized
time of automatic operation of machine. [t may
be used to know the working tume to fimsh a
workpiece or total operation time of the system.

1. Depress the PRM key, and 1t lights up

2

- .

Set the parameter No. at 00 with NUMBER key,

Operation time 1s displaved in hours, minutes,
and seconds. Operation time means the total-
1zed time while CYCLE START lamp 5 on.
It 1s not cleared by turning off power.

To reset the display, depress the PRM key
and CAN kev simultaneously.-

4.3,11 SETTING FUNCTION

Parameter numbers 0l to 09 contain switching
function and can be written without operatian of
SYSTEM NO switch. For their meanings, see
Table 4.3.9 List of Parameters.

J.10

Procedure of changing operation is as follows.

1. Depress the PRM key, and 1t will Light up
2, Set the parameter number (01 to 09) using
NUMBER key. The stored parameter data

1s shown on the universal display.

3. Input "1" or "0" through the DATA keyboard.
The display shows the input figure and flick-
ers it To correct the {igure, depress the
CAN kev and i1nput the correct oae

4. Depress the WR key. The disolaved data 15

stored Lnto memory as a new setiing param-
eter data.

NOTE Data of parameter numbers 01 10 09 can
be changed 1n any mode including automatic oper-
ation mode,
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Fig 4.3.12

4:-3.12 ALARM AND STATUS CODE DISPLAY

THe control 1s always diagnosing even during ma-
chining. When the control detects an error, IN-
PUT ERRCR or NC ALARM lamp lights up and 1t
stops operation. The corresponding alarm and
status code will be displaved on the universal
display when ALM key s pushed and lights up.
Alarm code signifies the cause of the error and
status code indicates the operating condition.

See Table 4.3.12.1 List of Alarm and Status
Codes,

NOTES

. CPU error in coge "81" and memory check er-
ror i1n code "B2" are displayed without operat-
ing ALM key.

* Alarm code 1s displayved with eight dots to dis-
tiaguish from the other displayed data,

. Alarm code 15 usually shown 1n two digits.
Errors on axis are displayed 1n three digits,
dirst of which shows the axis whose error 1s
~detected,

-
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- When more than one error cccurs at the same
time, alarm codes are displaved in numerical
order.

- Displayed alarm code is cleared by depressing
the RESET key arter removing the cause of the
alarm

Refer to 8 5 Trouble Causes and Remedies,

- Status code will be displaved, i1f any, sirmulta-
neously with alarm code

- Where the SYSTEM NO. switch 1s set at other
than zero, the set aumber 15 shown on the ex
treme left of the universal display. s

. 17O signal displav will replace alarm ccde dis-
plav by operating the NUMBER kev Alarm
code will be displaved again bv depressing the
ALM kev again. See 4.3.13 Disoclay of [/C
Signals.



Table 4.3.12.1 List of Alarm Codes and Status Codes

iloa;;“ Causes Acl:;:‘ Causes
Excessive temperature
11 rise in the panel. 27 Positioning error.
Tape/Memory horizontal
{Il.lz parity error. 28 Machine unready. |
13 Tape vertical parity error. 31 Servo power unsupplied.
14 Format error. 32 Control unit unready.
15 Data error. 33 Emergency stop.
16 | Offset error. [(J3¢ | Servoerror.
17 Parameter error. 3s Overload.
18 Tape memory error, : 36 Feedback error.
E21 Overtravel. 37 Hardware error (FGJ.
Dzz Zero return area error a8 Hardware error (RPG).
(TJ23 | Zero return uaready. 81 | CPU error.
:24 Zero return position error, a2 Memory collating error.
Contents disagreement
25 Sequence error. 91 between tape and memory.
{For off-line onlv.}
Tape reading error.
26 Spindle error. 92 (For off-line only.)
Status Status R
code * emarks
D 51 Performing M-, S- and/or T-function. -
32 Distributing pulses. -
Performing M-, S- and/or T-function = =
DSS and distributing pulses. 31+ 52
54 Reading tape. -
5 Performing M-, S- and/or T-lunction 5 5
DS:: and readmg tape. / SL+ 54
56 Distributing pulses and reading tape, 52 + 34
. Performing M-, S- and/or T-function, | . -
Da distributing pulses and rcading tape. 315234

Notes:

1, D Of alarm code 1s filled with a digit 1ndicating the axis
whose error 18 detected, 1+ X-axis, 2 Z-axis, 3 X
and Z-axis.

2. For alarm code ""12," two digits are added to indicate the
memory IC number

" 3. 1:10[ status code is filled with a digit indicating etther 2,

S, or T function which 1s being executed.
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Table 4.3.12.2 Display Example of Alarm Code Combined with Status Code

Alarm and Status Codes r Meanings
UMIVERSAL DISPLAY Horizontal parity error (dlarm code
1 C I "12") occurs while executing M-

S A B A lj function and reading tape {status-code:
—_— - "s55" = 51" + "54") in the TAPE
STATUS ALARM mode.

CODE CODE

Horizontal parity error (alarm code-

5 L” ,J ,’ ,’ ,’ E "12") oceurs while reading tape memory
R N R , (status code- '54'') in the MEM mode.
STATUS ALARH Defective 1C number is 20.
CODE CODE
i
- 'j ! ! Overtravel (alarm code- 21"} of X
T | axis (addition of alarm code- 1)
- - - L] 4 "o 1
[ (I ! gccurs in the automatc operation.
STATUS ALARM
CODE CODE
- Operation cannot be continued due to
! P
,’E :-f b 5’ | erronecus operation of CPU {alarm
RS i code: '"31"). The active address is
STATLS ALARM ' 1C36.
COnE CODE
1
’-," C’ ,’-{ ,:, Diagnostics for memory detect memory
* . L ". - - error (alarm code  ""82") Defective
STATUS ALARM ROM number 1s ""09."
CODE CODE

L 00 1 Contents of system memory are differ-
R R I A I O R Y | ent from those of source tape (alarm
L J 1 it *
STATCS YT code: "'91') during collating operation
CODE with SYSTEM NO, switch set at 2,
CODE NUMEER T )
= C‘ Memory address is 12AB," memory
il contents, '"2A," and tape contents "3A."

- 102 -



4.3.13 DISPLAY OF INPUT/OQUT2UT SIGNALS

All the Lnput/output signals can be checked on
the operator's panel at any time even during
automatic operation.

Procedure is as follows:

1. Depress the ALM key, and it Lights up.

Alarm and status codes will be shown on the
unjversal display.

. Select diagnostic aumber of I/O signals using
NUMBER key and ADDRESS key,

Then 1/0 signal "'1" or 0" replaces the dis-
played alarm code and status code on the uni-
versal display. Operation of NUMBER key

makes /O signal display mode automatically,

NOTES.

+ For diagnostic number of each signal, refer
te Table 8.5.3 List of Input/Output Signals,

- Signal 13 shown by ‘1" or "0."
"1": contact clogse, "0'": contact open.
P

- Inthe I/O signal display méde, I/O signal di-
agnostic number can be input from data key-
board, too. Inputting the diagnostic number
shifts the displayed diagnostic number to left
and makes room for new number on the NUM-
BER display. Operation of the WR key is not
necessary. .

- 1/O si1gnal display mode 1s caacelled by de-
pressing the RESET key or FUNCTION key.

, UNIVERSAL DISPLAY — E
""O"' armr (o !
I A |
sATIENY L DDRESS - il
o ZINIG X Z{Uu[wi i [K[F S e 73 8
T |9: QLO [ x ’ ! ’
M| R AL
Lt 1 ! L’ 4 L
FUNCTION ADDRESS NUMBER 12
ac i {ra cou|| wos |t ors [Q":} Elﬂ] cami 4]
Fig. 4.3.13.1
UNIVERSAL DISPLAY
Input Signai } I
X I 2 LRD | SRD | DEC Z |DEC xl -LZ | +LZ | -LX | +LX
i | 1
| t } T
NUMBER LOGIC ZERQ RETURN OVERTRAVEL
READY DECELERATING LIMIT SWITCH
— ADDRESS LIMIT SWITCH
SERVO
READY

Selecting address X and number ""02" causes input/output signals
shown above to be displayed by 1" or 0" on the universal display.

Fig 4 3 13.2 Example of lnput/Qutput Signal Display
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4.3.14 ADDRESS SEARCH

The block with specified data can be searched by
designating every address character as well as
N. Search may be through the tape data and the
stored part program data respectively in the
TAPE mode and 1n the MEM and EDT modes.
In the EDT mode searched block data does not
enter the buffer register. See NOTES.

1. Set the MODE SELECT switch to TAPE, MEM,

or EDT.
. Depress the COM key, and it 15 lit,

. Depress the RESET key. Then the LABEL
SKIP lamp will be on, and the memory 1s
rewound.

.*Set the address character by ADDRESS key.

_In the EDT mode, set the NUMBER key at
other than ""00."

. Set the data through the DATA keyboard.

The displav shows the ¢ata as it 15 entered,
flickering the last significant digit. To cor-
rect the data just entered, depress the CAN
keyv and key 1n the correct one,

Depress the AS key to start address search,

When the block containiig the selected ad-
dress data 1s encountered, BUFFER LAMP
lights up indicating that search operation i3
completed. ~

. To stoo the search operation, depress the
RESET key

3 Inthe MEM and EDT modes, biock-by-block
search 15 allowed by using and keys.
NOQOTES-

in the TAPE and MEM modes searched block
of data enters the buffer register. Coordinate
values are modified with tool offset values.

. 1n the EDT mode, searched block enters edit-

buffer register without being modified with tool
offset value and so on. But BUFFER lamp 15
on likewise 1n Tape and MEM mode.

- Leading zeros may be suppressed for all ad-

dress characters including N inaddress search
operation. For exampie, N12 means NQQ12.

. All commands 1n the searched blocks wncluding

modal one are not recogrnized, and only update
data enters in the buffer register.

- Operation beging with searched block by de-
pressing CYCLE START pushbutten after ad-
dress search in the TAPE or MEM mode has
been accomplished.

- Reset the control before Cycle Start after
address search in the EDT moede. Failure to
do so causes format error (alarm code- 14"}
1n any operating mode.

4,3,15 TV CHECK
(VERTICAL PARITY CHECK)

TV check is used to make the vertical parity
check in each block during tape reading opera-
tion 1n TAPE mode. TV check ON or OFF can
be selected with parameter No. 81. For param-
eter setting, see 4.3.9 Writing Parameters.

With No '"'81" at'0" . . . TV Check OFF
With No. "81"at'"1" . . . TV Check ON

With TV Check ON, if the number of characters
1acluding EOB code in the block 15 odd, INPUT
ERROR lamp Lights up during tape reading oper-
ation 1n the TAPE mode Alarm code "13"(TV
parity error) ts displaved To adjust the aum-
ber of characters in a block to be even, use a
space code as additional charac:er

4 31.16 CURRENT POSITION DISPLAY UNIT™

The movement of the tool 1s summed up and the

current position of each axis 15 diplaved on the

current pesition displayv un:t.

- Depressing the RESET button causes the dis-
play to be zero

The wndication s not affected by the G530 com-
mand.

. The indication 15 updated even with the MA-
CHINE LOCK switch on, but not changed with
the DISPLAY LOCK switch on.

- Even if servopower 15 OFF by pressing the
EMERGENCY STOP button, the indication
foilows tool movement.
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x| - {27550 0
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z|- 23445 {

Fig. 4.3.16 Current Position Display Unit

4.4 STORING TOOL OFFSET VALUES FROM
NC TAPE?

Tool offset values are usually written through
the DATA keyboard. It can be input from the
punched tape, too.

Tape format for tool offset values is

LABEL =
Tl Xees Z:-+ Revs =
T2 X-- 2--- R-.. =

T3 X Z:- R+ =

ER (or %) .. Rewund stop code

Procedure for storing the tool offset values from
the punched tape 1s as follows.

1. Set the MODE SELECT switch to EDT.

2. Depress the RESET key. The LABEL SKIP
lamp ts illuminated.

3. Depress the OFS key. Then it lights up.
4. Set the NUMBER at other than ""61" and "'§2"
using the NUMBER key.

5. Set the punched tape on the tape reader. Be
sure that Label Skip function 1s effective.

6. Depress the START key with the OFS key held
in. Tape reader starts and tool offset vaiues
are stored intc memory. It automatically
stops when rewind stop code is encountered.

4.5 PART PROGRAM STORAGE?

4.5.1 STORING PART PROGRAM FROM
NC Tare'

Part program punched on the tape can be stored
into memory through the tape reader. Maximum
capacity of the memory is shown in Table 4.5. 1.
If the number of gignificant characters {includ-
ing EOB character) on the tape exceeds the ca-
pacity of memory, INPUT ERROR and alarm
code '"18" (tape memory error} will be indicated.

Table 4.5.1

{
' Memory Capactity Tape Length

A 4000 char. Approx. 10 m
B 8000 char. Approx. 20 m
C 12000 char. Approx. 30 m
D 16000 char, Approx. 40 m

Part program punched should be sandwiched
with rewind stop code {EIA: "ER, ISO- "%
MO2 or M30 command must be programmed 1n
the {inal hlock of the program.

(o <

REWIND STOP
CODE

EIA: "ER"
Iso: "7;"

Fig. 4.5.1.1

Tape code 15 specified by parameter No, 82 .

Where automatic selection of tape code 15 el-

fective with parameter No. 80 = "'1," the con-
trol will automatically adjust to read tape w:th
either ELA or ISO character format.

Follow the procedure below to store the punched
tape data.

1. Set MODE SELECT switch to EDT
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Fig. 4.5.1.2
2. Depress the RESET key. Then memory 1s The already stored data starting from the de-
rewound and LABEL SKIP lamp 15 on. This sired block 15 deleted by storing the new data.
L5 4 preparation to store part program order-
ly irom the first address of the memory 1. Set the MODE SELECT switch to EDT

3. Depress the COM key, and it lights up. Any 2. Search the block 1n which the new program
FUNCTION key except QOFS 1s allowed to be will be stored. See 4 3,14 Address Search.
set. However, use COM key normally

+. Set the NUMBER at other than 6! and 62, using
the NUMBER key 4. Set the NUMBER at other than "61"” and "62"
using the NUMB'IR kev

3. Depress the COM key, and it lights up

3. Set the punched tape onto the tape reader umt.
Be sure that Label Skip function :s effective 5. Apply the new tape onto the tape reader un:t.

o

. Depress the START key. Be sure that L= sel Skip function s effecuve.

Then tape reader starts and part program 12
sicred .nte the memory. It automatically
stops w#hen rewind stop code has been read. New tape data .~ stored into memory begin-
aing from the scarchzd block continuousl -
until a rewind s op code 15 read.

6. Depress the S. ART ke .

+.3.2 PART PROGRAM MODIFICATION FROM

NC TAPE NOTE
To modify the block already stored following the If storing operation is interrupted by parity
desired block, use the following procedure. error or depressing the RESET kev, restore the
new data,

SEARCHED BLOCK
STORED PROGRAM .

! 7

NEW PROGRAM « | |
TO BE INSERTED Cl i | D

Fig. 4.5.2
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5.1 STORING PART PROGRAM FROM MDI™
. Set the MODE SELECT switch to EDT

. Depress the RESZET key,

Memory 1§ rewound, and LABEL SKIP lamp
s on. It Lndicates that the control s ready
to store the programs [rom the [irst address
1n the memory.

. Depress the COM key, and it lights uo.

. Set the NUMBER at other than "00."

With the NUMBER set at 00" in the EDT
mode, {ree address setting 1S not allowed
because the addresses already stored tn the
buffer register are scanned.

. Select the address character using the AD-
DRESS key.

. Key in the data through the DATA kevboard.

The display shows the data as it 1s entered,
flickering the last sigmficant digit. To cor-
rect the data Just keyved :n, depress the CAN
key, then key in the correct data.

7

13.

- 147

. Depress the WR key

The data just keyed (n is registered as a new
command data, and flickering stops. BUFFLR
lamp lights up

. Repeat steps 4 through 6 until a block of
data has been written.

. Check the input data, referring 1o $.3.1
Display of Command Data. Then depress
the EOB kev.

The data of a block in buffer register 1s
stored into memory, and BUFFER lamp
goes out

. Repeat steps 4 through 9 to complete the
part program storage Store the block i1n-
cluding "MO02" or '"M30'" command as the
final block of the part program.

. Check the program stored after depressing
the RESET key.

See 4.6.1 Display of Stored Part Program.

. Correct the data, 1f necessary, referring
to 4 6.2 Editing Stored Part Program.

Depress the RESET key again to rewind
memory. LABEL SKIP lamp will light up
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Fig. 4.5.4

4.5.4 ADDRESS DISPLAY OF TAPE MEMORY 1. Set the MODE SELECT switch to EDT
(PARAMETER NO. 99)

(]

. Depress the COM kev, and 1t Lights up.
Parameter No. 99 1s used to display the address
of part program Ln memory which 15 being exe- 3. Set the NUMBER at 00.
c‘f‘md With parameter No. set at 99, the number Depressing the both NUMBER kevys makes the
ol characters from first address to the address . v

NUMBER display 00
which the pointer 1n the control indicates is

shown on the universal display. 5. Depress the RESET key.

EXAMPLE Memory .s rewound and LABEL SKIP lamp

+ Set the parameter No at 99 after storing the lights up

tape data in the EDT mode, and the total num-
ber of characters in the tape 1s displaved on
the universal display

. Depress seaquenual search kev ] to call the
first block of the program.

w

BUFTER lamp lights up and address 1ndicator
automatically indicates the first address of
the block.

Set the parameter No. at 99 during operation
tn the MEM mode, and the position of active
address in memory is displayed continuously.

ih:hglzfézi:?::r: tt:: ;L;?tbzgtifec:::::::sto 6. Check the command data shown on the univer-
sal display. Then depress the ADDRESS key
the block preceding the latest one 1n buffer reg- -
ister =
L Address indicator stops at the next effective
address, skupping the addresses not com-
4.4 eort manded.
4.6.1 DISPLAY GF STORED PART PROGRAM® 7. Repeat step 6 to check all the command data

1n the block
Stored program contents can be displaved, and
checked by the operator. The dispiay operation
1s made 1n the EDT mode Setting the NUMBER

At the block end, address indicator indicates
s {end of biock code) on the ADDRESS display.

at 00 permuts scanmng of effective addresses 1n Notes

a block. Addresses not commanded are skipped . Depressing =] ADDRESS kev at the block
and only effective address data i:s displayed. end causes the first address of the block to
This makes check of stored part program easy. appear again

Take the following procedure,
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« Depressing B ADDRESS key makes the 4.6.2 EDITING STORED PART PROGRAM*

scanning of the addresses from the last.

+ Depressing both ADDRESS keys always
moves address indicator to the first ad-
dress of the block.

Stored part program caa be edited and modified
in the EDT mode using the following keys.

ERS (erase) To delete block

8. Depress the key to read out the next
block. Check the command data repeating
steps 6 and 7.

INS (insert) To insert block

ALT (alter) - . . To modify block: erasing,
g. Depressing key calls the preceding . ;‘;Zi?;:gc‘la::‘::rgﬁi I'l:l €
block. Selected block can be searched with )
* the AS key.
10. On completion of reading cut the memory
and checking the command data, depress the
RESET key to rewind the memory.
e S —
ERASE A\
________ N
INSERT ALTER
Fig. 4.6.2.1

- UNMIVERSAL DISPLAY
e D;j:;:L'E': @Z@
mTee ADDRESS o "5 STARY
o /INla[xlZluiw] 1 IK]FIE}S " 7 8 9
o) 1 [
TIMta(PiQlO]ATL X |_ 4 sl 6
FUNCTION ADDRESS NUMBER ! 2_ 3) RESET
EELEEE EE 0 ELE

Fig. 4.6.2.2
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- Deleting part program block (ERASE key)

1.

Check the contents of the block to be deleted
after searching with Gl, or AS key.
See 4.6.1 Display of Stored Part Program.
Then BUFFER lamp will be {Huminated.

Depress the ERS key to delete the searched
block from the memory. The next block is
read out and its data 13 automatically dis-
played on the umiversal display. BUFFER
lamp remains on.

The block s deleted each time the ERS key
15 depressed.

. If the block ts accidentally erased, insert

the deleted data again {ollowing the proce-
dure of "Insertuon of block” given below,

NCOS NOQ6

) ''''' it infuiniuinisi suininie "%
|

BLOCK DELETED

Fig. 4.6.2.3

NOTE Where the NUMBER 15 set at 00 in the
EDT mode, address selection cannot be allow-
ed because scanning of effective addresses 1s
performed.

- Inseruon of block (INSERT key)

1.

FIRST ADDRESS
OF THE MEMORY [~===

Select the block preceding the new block to
be inserted using [3], or AS key and
check the block contents,

The new data is to be entered immediately
following selected block. Depress the RE-
SET key to 1nsert the data of the first block.
See Fig 4.6.2.4.

NOQ6  NOOB

D N OO

/

BLOCK PRECED-

ING THE MEW

BLOCK TO BE BLOCK

INSERTTD INSERTED
Fig. 4.6.2.4

- 110 -

2 Depress the INS key, and 1t is 1lluminated
and BUFFER lamp 18 extinguished. Uni-
vergal display will be blank.

3. Insert the data of a block according to steps
3 and 4 1n 4.3 2 Writing Command Data by
MDI.

BUFFER lamp lights up and the display
shows the data as it 1s entered.

4. Depress the INS key agaun.

Block insertion is executed, and the light is
extingushed. The display shows the data
of the inserted block. BUFFER lamp goes
out. *

5. Repeat steps 2 through 4 to insert new
blocks in sequence.

6. Check the ‘new data by displaying the insert-
ed block and preceding and following blocks.
Setting the NUMBER at 00 makes checking
easy.

. Modifying part program block {(ALTER key)

1. Select the block to be altered using and
[£] keys or AS key and check 1t.

BUFFER lamp wiil be lit,

2. Select the address of the data to be cor-
rected with the ADDRESS key Lastcom-
mand data is displayed on the unmiversal
display. To select the new address char-
acter, set the number except 00 by
operating NUMBER key.

3. Input new command data from DATA key-
board. Then depress the WR key.

When the selected address data should be
erased, depress CAN key and then depress
WR key.

4. Repeat steps 2 and 3 until desired data of a
biock are built.

§. Check the corrected data. Then depress
the ALT key.

New block 1s stored into memory after the
old block is deleted.

6. Check the new data by displaying the in-
serted block and its preceding and following
block. Setting the NUMBER at 00 makes
checking easy.



§.6.3 OUTLINE OF EDIT OPERATION™

NOOS NOO6 NOOS8 N009
e N
MEMORY PROCRAM ERASE 907 NSERT ALTER
.\
NO10
Fig. 4.6.3
Table 4.6.3
Operation ERASE INSERT ALTER
o C 9
Display before Block to be Block preceding{ Block to be
edit operation deleted new data to be corrected
(ex. NQOS) inserted (ex. NO0O9)
(ex. NOOS)
0 x o
Operation ERS key INS key Data modafi-
procedure 1 (light ON) cation by MDI
operation

%ertmg com- *ALT key
2 — mand data by
MDI operation

x
3 INS key
{light OFF)

Display after ° Block imme- nserted new “Modified block
edit operation diately follow-| block {ex. NO10}
ing the {ex. NOOT)

deleted block
(ex. NOOE)
Status of
BUFFER lamp ON OFF OFF
after edit
operation
Noted:

1. Edit operation should be made i1n the EDT mode,

2. "o" or "x" in each column shows "“on" or "off"" conditions of
BUFFER lamp, respectively.
3. For operating procedure, see 4,6,2 Editing Stored Part Program.,
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4.7 PUNCHOUT OPERATION T
4.7.1 TAPE PUNCHER'

Part program or tocl offset values stored i1n
memory can be punched out 1n tape using tape
puncher. The tape puncher should be separately
provided.

'fape Puncher

Type FACIT 4070

Punching Speed
75 characters/sec

Dimensions:
432 wide x 220 deep x 198 high {mm]}

Fig. 4.7.1.1
SPRING LOCK PLATE
5 M BELOW
s] [=]
YASNAC & i ) FACIT
O o)
JUNCTION SHELL \
(TYPE DB19678-2)
CONNECTOR TYPE. DB-25P COWNECTOR TYPE:
| DB-25P
aensseacdanas
.l "”..-.‘....‘.
CONNECTIONS BETWEEN THE
CONTROL AND THE PUNCHER
: YASNAC
YASNAC FACIT
FIN NO. PIN NO. LOCKED
1 chl 1
2 Chz 2
3 ch3 3
4 Ché 4
5 Chs 5
6 Ché 6 .
7 ch7 7 CABLE FROM FACIT
8 Che 8 ~ CONNECTED TO YASNAC
9 cho 9 BY CONNECTOR
10 5D 10 ok
11 Pl 11 Lock
12 PR 12 SED
20 Err. 1 20
21 TL 21
25 v 25
Fig. 4.7.1.2
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Operation of FACIT Punchers

Before punching NC tape, take the following pro-
cedure. For details, refer to the instructions
for FACIT 4070 punchers.

1. Set the supply voltage selecting switch to the
AC voltage applied.

SET POSITION

ry
w4

b\
&a

Fig. 4.7.1.3

2. Adjust the tape width setter to eight-channel
tape width.

3. Set the eight-channel paper tape to the tape
puncher.

4, Turna off the control.

Connect the FACIT 4070 o0 the control using

the cable provided. Recepracles lor the punch-

er cable are provided in the tape reader box.
5. Connect AC power supply to FACIT 4070.

6. Turn on the FACIT power switch, and READY
lamp will light up.

7. Feed the tape by depressing FEED HOLES
SWITCH on the FACIT.

8, Turn on the control.

The FACIT puncher is ready to operate.

ER OR X

4.7.2 PUNCHOUT OF NC TaPE'

1. Set the MODE SELECT switeh to EDT.

2. Depress the RESET key, and LABEL SKIP
lamp lights up.
3., Depress the COM key, and it lights up.

Any FUNCTION key is available except the
OFS key. However, select the COM key 1n
general.

4. Set the NUMBER at 61 which is the function
number for puach operation.

S. Check to see the puncher is ready to operate.

6. Depress the START key.

Tape puncher starts punching operation and
automatically stops, when memory contents
have been punched out on the tape.

7. To interrupt punchout operation, depress the
RESET key.

To resume the operation, take the steps from
5.

NOTES

. Tape 1s punched out according to the coding
selected by parameter No. 82.

Where parameter 82 is "'0," ... EIA code,
parameter 82 18 "1," --- [50 code.

. If the number of punched ocut characters ina
block 1s odd, a space code for TV check s
automatically punched.

. Each end of the NC tape is provided with {eed
holes.

If the Error lamp on control panel of the
FACIT lights up due to the trouble 1a the
FACIT 4070, the control automatically stops
punching operation.After ¢clearing the troubles
such as excessive tape tension and tape short-
age, start punching operation following proce-
dures described above.

FEED HOLES
2 FEET

/
C_-_______l.'oa e NC DATA =30 % EOR - mommmmo 5
hY

h %

START
CR OR LF/NL

A\ t

OR MO2 s$TOP

Fig. 4.7.2
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4.7.3 PUNCHOUT OF TOOL OFFSET VALUE™
1. Set the MODE SELECT switch to EDT.

2. Depress the RESET key, and LABEL SKIP
lamp lLights up.

3. Depress the OFS key, and it lights up.

If the other FUNCTION key than the OFS key
is selected, part program is punched out.

4. Set the NUMBER at "61'" for punching opera-
tion.

5. Check to see that the tape puncher 1s ready
to operate,

6.-Depress the START key with the OFS key held
in.

" The puncher starts and automatically stops
when the offset value has been punched out.

7. To interrupt the punch operation, depress the
RESET key.

To resume the operation, take the step from1l.

NOTES

- Tape 15 punched out according to the coding
selected by parameter No. ""82."

Where parameter No. "82" 1s set at '"0," EIA
code 18 selected and "1, " ISO code

- If the number of punched out characters in a
block 1s odd, a space character for TV check
1s autematically punched. Each end of the NC
tape 1s provided with feed holes, Fig. 4.7.2.

- If the Error lamp on the FACIT control panel
lights up due to the trouble in the FACIT 4070,
the control automatically stops punching oper-
ation. After clearing the troubles such as ex-
ceasive tape tension and tape shortage, start
punching operation following procedures in
4.7.2 Punchout Operation of NC Tape.
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4.7.4 QUTLINE OF TAPE DATA STORIMNG
AND PUNCHING OPERATIONT

Select EDT mode.

!

Depress RESET key. ~

l

Selection of FUNCTION keys.

- Any key other than OFS key for NC tape.
- OFS key for offset value stored tape

]

Set the NUMBER at-
- Other than "61" and "62" for storing
- "61" for punching
- "82" for collating.

- Depress the START key for punching NC
tape

. Depress the START and OFS keys at the
same time for punching offset value
stored tape.

Fig. 4.7.4

4.8 COLLATING OF STORED PROGRAM AND
QFFSET VALUE

4.8.1 (ILLATING OF STORED PROGRAM

To check whether the memeory contents agree
with NC tape contents, proceed as follows-

1. Set the MODE SELECT switch to the EDT.

2. Depress the RESET key.

Memory 158 rewound and LABEL SKIP lamp
is illuminated,

ot



3. Depress the COM key, and it will light up. 4.8.2 COLLATING OF STORED OFFSET VALUE

4. Set the NUMBER at 62" which is the function
number for collating operation.

To check whether the memory contents agree with
offset value stored i1n tape proceed as follows:

1. Set the MODE SELECT switch to the EDT.

. Set the NC tape to the tape reader.
Be sure that LABEL SKIP lamp reamalns on.

2.

Depress the RESET key, and LABEL SKIP
lamp will go on. :

§. Depress the START key. 3. Depress the OFS key, and It will be on,
The tape reader starts reading, and the mem- .
ory contents are collated with the tape data. 4. Set the NUMBER at "'62"" which is the func-
When it reads rewind stop code, it automati- tion number for collating operation.
cally stops. 5. Set the source tape to the tape reader.
7. If disagreement with NC tape is detected, IN- Be sure that LABEL SKIP lamp remains on.
ftg;r,.mfﬁfnf‘ﬂﬁf‘-?f‘;ﬁ by :{;fﬂt:;:dfead" 6. Depress the START key with the OFS key
held in.
NOTES: Tape reader starts reading, and memory
contents are collated with the tape data, [t
* Collation 15 made anly on significant informa- automatically stops when rewind stop code
tion, Disregarded characters such as space, is encountered.
tab, and ALL MARK are ignored during col -
lating operation. 7. 1f disagreement with the tape data 15 detected

- If the stored data is different from program-

med data because of omitted leading zero,
INPUT ERROR lamp lights up.

INPUT ERROR lamp lights up and tape read-
er stops. Alarm code "16" is displayed.

NOTES Tool offset number not effective 1n the
control 1s ignored, if commanded 1n tape.
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4.9 OUTLINE OF OPERATION IN THE EDT MODE !

OPERATOR 'S
.- PANEL
WRITE (EOB key)
READ ¥
ot EDIT (ERS, DNS, ALT keys)
STORAGE .
FROM TAPE PUNCHOUT X 9
a — > HMEMORY
AT NUMBER AT NUMBER
|'00l| "61"
‘ COLLATION, I
AT RUMBER "g2"
Fig. 4.9.1
Table 4.9.1
Function .
NUMBER Keys for starting
key
Storing NC data from tape COM Other than START
”61" and ll62ll
Storing offset value from tape OFs Other than OFS & START
”61“ a.nd llszll’
Punchout of stored program CcOM 1" START
Punchout of tool offset value OFS "g1" OFS & START
Collating of stored program CcCoM "g2" START
Collating of stored oifset values OFS "g2' QFS & START
Readout of stored part program COM
‘ Storing part program through COM — —

DATA keyboard
Editing stored part program CcCOoM
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S. TAPE READER COMPARTMENT

5.1 TAPE READER + SYSTEM NO. switch

This switch has been fixed at "0" for normal
operation and does not need operation. Param-
eter writing is made with the switch set at "1."

5.1.1 TAPE FEED AND SYSTEM NO. SWITCHES

These switches provided above tape reader are For details on its setting, aee 4.1.14 TAPE
exposed by opening door for tape reader com- FEED and SYSTEM NO. switches and 4.3.9
partment. Writing Parameters.

+ TAPE FEED switch §.1.2 TAPE READER

This is a spring-return switch and used to feed

and rewind the tape manually. Setting it to - Light source

FORWARD feeds the tape. To rewind the tape, LED is used for Light source. It does not need
set it to REVERSE. The switch cannot be ac- maintenance operation except for removal of
tivated during automatic and manual operation dust.

or with tape bail pushed up.
- Tape reading head and tape feeding part

@ @ Phototransistor 1s imbedded 1n the tape read-
ing head and covered with glass, Scratch or
dust on the glass causes misreading of tape
reader. Make tt clean periodically. See 3.1
<:'(@ e ROUTINE [NSPECTION. Feed holes on the
tape should be set to the sprocket of the tape
feeder.

- Tape bail
SYSTEM NO, SWIICH
Push up the tape bail magnet to release tape

bail, mount the tape, and push down the tape
bail slowly. The tape reader will not operate
untll the tape bail 1s pushed down.

Fig. 5.1.1

LIGHT SOQURCE

@ @ @

— TAPE BAIL

TAPE READING HEAD
AND TAPE FEEDER

@ ®

\ TAPE BAIL RELEASING MAGNET
nmcam  FORIWARD

0000
0000

FEED HOLES

+ 00000
8

000
800.
083

FRONT t———>> REVERSE

Fig. 5.1.2
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5.1.3 TUMBLE BOX

Tumble box is provided below the tape reader to
accomodate NC tape. The NC tape s easily
taken out by pulling a polyester tape mounted 1n-
side the box as shown In Fig, §.1.3. When the
NC tape cannot be taken out, remove screws of
tape outlet cover mounted on the lower part of
the box. Clean the inside of the tumble box pe-
riodically referring to 8.1 ROUTINE INSPEC-
TION.

POLYESTER TAPE

Aoy
)

-
AR R m s R o o

———

-
-
-
-
e
~——
-——

-
~

N
AN ’I 1

b

TAPE OUTLET

Fig. 5.1.3 Tumble Box

TAPE READING
{FORWA'D)

5.2 TAPE REELS

Tape reader with 6 inches diameter reels is a-
vailable as an option. It accomodates an NC tape
260 feet (80 meters)long 1n case of 0.0042 inch
(0.108 mm) thick.

To mount the NC tape, proceed as follows.

1. Take out the right hand side reel, pressinga
stopper pin.

2. Set the tape on the reel. Be sure the tape

does not slide.

3. Mount the reel on rotating shaft at right with
the stopper pin positioned i1n the slot of han-
dler.

4., Draw out the tape 2 feet (70 ¢cm) or more,
load 1t through the tape reader and set it to
the left hand side reel. Wind the tape three
times or more so that the tape does not slide.

5. Holding the reel not to loosen the tape, detach
the tension arm from the arm rest and push
down slowly. Fig. 5,2.2 shows the tape
properly mounted on the tape reels. Then
tape reader 15 ready to operate.

When the reels are not used, place the ten-

sion arms on the arm rests as shown by
broken lines 1n Fig. 5.2.2.

ARM REST

TAPE REEL

TENSION ARM REWINDING

Fig. 5.2.2 Tape Reader with Tape Reels
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6. PENDENT CONTROL STATION FOR MACHINE

6.1 SWITCHING UNITS ON THE PENDENT CON-
TROL STATION

Fig. 6.1.0 shows the layout of switching units
on the pendant control station. For details, re-
fer to the machine tool builder's manual.

-

YL FhED MU SHLECT
DTAKT unu.l
o TAIh SINGLE
HANDLE/STEP ,.“,c,(
g -
AAPID
HANDLE
HANIA_E L e,
Lell Mt
U-IL\R’(_;‘EI.‘NCT et HY
HANDLE
AXI~ -d
@
7

LOCK MMM,
INs LAY GHETIONAL (MO0
LOCK “"uacnmt. wy HEOCK (HTLNAL MANL AL
LuCK '™ kil aTOp ARNOHITTE
(1133 1k ukk OFF (v 3
FRFDHATE
N EHINDF Z;.lm Pﬂ-.u:l(m

& JiN, 1EFUKATE

Jix, D c
RO Lo u
METIU'HN we] WK
Ll U p

Fig. 6.1.0 Layout Example of Switching Units on Penden: Control Statien
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6.1.1 MODE SELECT SWITCH

This switch selects operation mode of the NC
system and consists of 7 positions (RAPID, JOG,
HANDLE, TAPE, MDI, MEM, EDI}. RAPID,
JOG, and HANDLE modes are called manual op-
eration mode, and TAPE, MDI, and MEM,
automatic operation mode in this manual.

RAPID- To make the tool traverse rapidly or
return to Zero by manual operatioa.

JOG. To feed the tool continuously by manual
operation. Feedrate 1s set by FEEDRATE
OVERRIDE switch.

HANDLE/STEP: To feed the tool by ocperating
the manual pulse generator. Where the control
is not provided with a manual pulse generator,
the tool is fed by step manually operating the
JOG lever.

TAPE To automatically control the NC system
with NC tape.

MDI. To enter the block of data through the
DATA kevboard and control the system automat-
ically with the data,

MEM To automatically control the svstem with
the stored part program.

EDT. To store the part program Lnto memory
and edit the part program.

CYCLE FEED MODE SELECT
START  HOLD TAPE
S MDL, -~ HANDLE/STE?
OO0 =)
EDT RAPID
) Fig. 6.1.1

6.1.2 CYCLE START PUSHBUTTON

Depress thus pushbutton to start the system in
the automatic operation mode (TAPE, MDI and
MEM) The CYCLE START indicating lamp
lights when automatic operation starts. Depress
it again to start the operation after temporary
stop by operating FEED HOLD pushbutton or
MODE SELECT switch.

6.1.3 FEED HOLD PUSHBUTTON

Depress this pushbutton to temporarily suspend
automatic operation. The CYCLE START lamp
goes off and the FEED HOLD lamp remains il-
luminated during temporary stop.

When the FEED HOLD pushbutton 1s depressed
during feed operation, the feedrate is decreased
immediately and the motion is stopped. Feed-
hold is not active during threadcutting by G32,
G92, or G76 or dwell by G04. Chamfer:ng and
retracting motion at G92 and G76 commands
cannot be interrupted.

If it 13 depressed while M-, S-, or T-{unction
without move command 15 being executed, the
FEED HOLD lamp will Light, but these functions
will be executed continuously. On completion of
the function, the lamp goes off and machine op-
eration 15 stopped.

Depress the CYCLE START pushbutton to re-
start the operation afier temporary siop by
operating FEED HOLD pushbutton

6.1.4 SINGLE BLOCK SWITCH

Withthis switch turned on, individual block-bv-
block cperation 1s obtained. A block of data 1s
executed each time the CYCLE START pushbut-
ton 1s activated. !In the automatic cperation
mede, the machine stops by turning on this
switch after fimishing the current block

6.1.% EMERGENCY STOP PUSHBUTTON

Depress this pushbutton to emergency-stop the
machine. The servo power 1s turned off and the
machine 1s stopped immediately by dynamuc
brake. The NC ALARM lamp lights and alarm
code "33" 1s displaved.

To restart the svystem after emergency stop,
take the following procedure.

1. Turn the EMERGENCY STOP pushbutton
clockwise to release the locking.

. Depress the RESET key. Alarm code "31"
replaces "33."

(o]

3. Turn on the servo power again by depressing
POWER ON pushbutton. NC ALARM LAMP
1s extinguished and READY lamp lLights up.

The operation 18 effective 1n the reverse order
of steps 2 and 3. Use this switch also for turn-
ing off the system,
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EMERGENCY
STOP

Fig, 6.1.5

6.1.6 HANDLE DIAL™
(MANUAL PULSE GENERATOR)

The dial is used as a manual pulse generator to
feed the tool manually with the MODE SELECT

switch set to the HANDLE. HANDLE cperation
18 effective for an axis. Procedure of HANDLE
operation is as follows: )

1. Set the MODE SELECT switch to the
HANDLE

2. Select the axis to be operated with HANDLE
AXIS X«Z select switch,

3. Set the move amoun: per graduation of the
dial by setting HANDLE & JOG Lo-Hi select
switch to Lo or Hi.

Lo: 0.002 mm/graduation (0.0001" /gradua-
tion)
Hi: 0.0l mm/graduation (0.001"/graduation)

4. Rotate the dial to move the selected axis.

Turmng it clockwise causes the axis to move
in the plus direction. The axis moves in the
minus direction by turmang 1t counterclock-
wise.

HANDLE
& JOG

Lo (1Y)

6.1.7 HANDLE AX1S X-Z SELECT SWITCH®

This switch is used to select an ax13 to be oper-
ated.

6.1.8 HANDLE & JOG LO-HI SELECT SWITCH

This switch 1s used to:

. Select the range of JOG feedrate in the JOG
mode.

. Select the value corresponding to a single
graduation of the HANDLE dial 1n the HANDLE
mode.

6.1.9 JOG LEVER

This lever 15 used to feed the tool manually,

. With this lever set to +X, -X, +Z or -Z, the
tool ¢an be moved rapidly to the set direction
in the RAPID mode

. This lever rmoves the tool at the speea set by
JOG FEEDRATE switch in the JOG mode.

. Where the control 1s not provided with a
HANDLE dial™ (manual pulse generator;, the
tool is moved by the value set by HANDLE «
JOG Lo-Hi switch each time the JOG lever 1s
activated 1n the HANDLE mode.

6.1.10 FEEDRATE OVERRIDE & JOG FEEDRATE
SWITCH

In case of automartic operation mode (TAPE,
MEM and MDI), this switch 1s used to adjust
the feedrate by 10% from 0 to 200% of the pro-
grammed feedrate by F-code. Threadcutting
of G32, G892, G76 will be performed at the feed-
rate specified with an F function at whatever
position the switch may be set.

In the JOG mode, )og [eedrate is selected with
this switch. Feedrate 1s available 1n Hi and Lo
range. For each range, 21 steps are avaiulable.
Hi and Lo range selection is made by HANDLE
& JOG Lo-H: select switch.
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FEEDRATE

OVERRIDE &
+X JOG FEEDRATE
HANDLE *
& JOG
Lo (1H)
-z .
44 (10H)
A 4
-X
Fig. 6.1.10
Table 6.1.10
orpp  FEEDRATE JOG FEEDRATE
OVERRIDE (Lo} (Hi)
0 0 % | mm/mm] mm/min
1 10 i
2 20 :
3 a0 i
4 40 1
5 50 '
6 60
7 70 *
8 80 I
- 9 90 |
10 100 !
11 110 |
12 120 | ;
13 130 i .
14 140 i '
15 150 | |
16 180 ! |
17 170 ; | -
18 180 i
19 190 | !
20 200 :

Note: JOG FEEDRATE depends on the machine tool. For definite values,
refer to the machine tool builder's manual,
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6.1.11 ZERO RETURN SWITCH
(MANUAL ZERO RETURN)

Turning on this switch causes the tocl to return
to the {ixed original point by manual operation.
For operatioaq, refer t0 6.2,1 Manual Zero Re-
tura.

§.1.12 ZERO POSITION LAMPS FOR X AND
Z AXIS

These lamps indicate that the tool is positioned
at the fixed original point. When the tool has
been positioned at fixed original point manually .
or by G28 automatically on each axis, the lamps
light up. The lamps go off when the tool leaves
the point.

ZERO POSITION

o O

ZERO G50

RETURN RETURN

OFF QFF
Fig. 6.1.12

6.1.13 G50 RETURN SWITCH™

This switch 1s used to return the tool manually
to setup point (programmed poiat of G50). For
operation of the switch, see 6.2.2 G50 Return.

6.1.14 DISPLAY LOCK /MACHINE LOCKT
SWITCH

This switch functions to stop updating the univer-
sal-display, or to stop move gommand pulses to
the servos. Stop the machine to operate the
switch.

OFF
DISPLAY MACHINE
LOCK LOGK
Fig. 6.1.14

" OFF"

Usual operation 1s made at "QFF'" position in
both manual and automatic operation. The ma-
chine and universal display operate according
to the command by CYCLE START operation or
manual operation.

"pDISPLAY LOCK"

This position is used to exclude the tool move-
ment value from the display. Universal display
iz not updated, though the machine moves.

"MACHINE LOCK"

With the switch at MACHINE LOCK, axis move-
ment including Zero Return ls inhibited. The
position display is updated. M-, S-, and T-
functions are executed, This positionis select-
ed to preset the display or to check the tape data.

6.1.15 DRY RUN SWITCH

With the DRY RUN switch turned on in the TAPE
MDI or MEM mode, the tool moves at the speed
selected by the FEEDRATE OVERRIDE switch
and HANDLE & JOG Lo-Hi switch, ignoring all
programmed T-functions. F commands can be
displaved as they are programmed. This switch
may be used to check the program.

Rapid traverse (G0O0) rate for dry run operation
can be set by setting parameter No 2. "

Where parameter No. 02 = "0

Rapid traverse (G00) 1s made at usual rapid
traverse rate. Range of rap.d traverse rate
can be selected by setting parameter No 01"

Parameter Rapid Traverse
No. "0t” Rate Range
I|0l| Hi
" l" Lo

gt

Where parameter No. 02 = 1

Rapid traverse (GO0} 1s made at any speed by
FEEDRATE OVERRIDE switch.

NOTES

- Setung the DRY RUN switch during automatic
operation causes the next block to be executed
in the DRY RUN mode

. During dry run operation, the traverse speed
set by parameter No 01" and 02" 15 etlec-
tive immediately after the parameter setung.
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€.1.16 OPTIONAL BLOCK SKIP SWITCH

This switch, when set on, Ignores the block
starting from optional block skip character /"
in the automatic operation mode (TAPE and MEM).
To cancel this function, turn off the switch. The
""{" character is placed before the sequence num-
ber.

Operation of this switch is not effective for the
block stored in the buffer register and active
register, Duriag the automatic operation Block
Skip is effective for the block to be entered in
the buffer register.

6.1.17 OPTIONAL $TOP SWITCH

This switch 13 to execute MOl command 1n auto-
matic operation mode {TAPE, MEM or MDI.

When the switch 13 on, the program stops on
completicn of MOl command, while CYCLE
START pushbutton remains illuminated, When
the control catches FIN signal, the light 15 ex-
tinguished. To restart the program, depress
the CYCLE START button. When the swiich is
off, MOl command is ignored,

Operation of the switch 18 not effective for the
block being executed. During the automatic op-
eration, the switch acta for the next block,

6.1.18 MANUAL ABSOLUTE SWiTcu?

- When MANUAL ABSOLUTE switch is on.

When automatic operation is restarted after
lnterrupted by manual operation, the tool per-
forms the rest of the command in the inter-
rupted block from the end point of manual
operation. The tool moves in parallel with
the path specified by the program.

When the command of the next block 1s GO0 or
GO1, the tool moves automatically to the tar-

get coordinate specified by the program. Then
the operation 1s performed according to block
of data.

When the command of the next black is G02 or
GO03 (circular 1nterpolation), the interpolation
s performed in parallel with program com-
mand The tool automatically returns to the
target coordinate when GO0 or GOI 1s ¢om-
manded after the interpolation,

ACTUAL MOVEMENT
/

REST OF
TRAVEL CO FAPE COMMAND
MANUAL ;
OPERATIQN COORD NATE SPECIFIED
P e BY PROGRAM COMYAND
e . GO0 OR GOl COMMAND
x~ CIRCULAR »
INTERPOLATION
Ammay
STOP
(FEED HOLD)

Fig. 6.1,18.1 Tool Movement with MANUAL ABSOLUTE Switch On
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. When MANUAL ABSOLUTE switch is off shifted. Therefore the tool performs the re-
aet of the travel command and continues op-

After the automatic operation is interrupted by erstion in parallel with program command

manual operation, the coordinate system 13

GO0 OR GOl COMMAND

/ INTERPOLATION N
TEMPORARY STOP ot S

(FFED HOLD)

Fig. 6.1.18.2 Tool Movement with MANUAL ABSOLUTE Switch Off

6.2 OPERATION FOR MANUAL ZERO RETURN Care should be taken in moving the tool s0
AND G50 RETURN that the tool does not contact the workplece.

6.2.1 MANUAL ZERO RETURN 1. Turn on ZERQC RETURN switch.

To return the tool to the fixed original point 4. Move the tool to the fixed original pount on

manually, proceed as follows. each axis by operating the JOG lever.

. The tool 1s moved in the same manner as
1. Set the MODE SELECT switch to RAPID or manual feed operation, slowed down after
JOG deceleration starting pownt, and autornati=

cally stopped at the zerc point.
2. Move the tool to the poiat which 15 out of de~

celeration range manually. If the tool is in 5. ZERO POSITION lamp (APX or APZ) indi-
the deceleration range, Zero Retura is not cates the axis on which the tool has reached
executed (alarm code "'22'" 15 displayed). the zero point.

SPEED

DECELERATING FINED ORIGINAL POINT
POINT (LAMP ON)

Fig. 6.2.1
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NOTES

- The tool cannot be advanced manually unless
the ZERO RETURN switch 18 turned off, where
Zero Return operation has been completed,
Moving back the tool from the fixed original
point 1s possible,

NC ALARM lamp lights up {Alarm code ''22"'--
Zero Return error--is indicated).

The error is eliminated by depressing the
RESET key.

With the MACHINE LOCK switch ON, Zero
Return operation is not effective,

After completion of Zero Return, the tool off-
set cancelled.

6.2:2 G50 RETURN®

To return the tool manually to the setup point of

If the tool 1s 1n the deceleration range, the tool
cannot be moved by Zero Return operation, and

proceed as follows.

1. Set the MODE SELECT switch to RAPID or
JOG

2. Turn on G50 RETURN switch.

3. Operate the JOG lever to move the tool to
G50 setup point and keep the lever operated.
The tool is moved 10 the same manner as
manual feed operation and automatically
stopped at the setup point. If the JOG lever
1s set to the opposite direction of the setup
point, the tool does not move.

4. To move the tool manually on the axis which
the tool has reached setup point, turn off the
switch.

5. Move the tool on the other axis to the setup
poLnt by operating the JOG lever. On comple-
tion of G50 Return, turn off the G530 RETURN

coordinate system (point commanded by G50), switch.
SETUP POINT
G50 RETURN STARTDVe 990 K==+ Z... ®
ON POINT
RETRACTING CoAXIS
BY MANUAL p—— -
OPERATICN ] G50 RETURN
X L
N Z2-AXIS
\u.._-x—\\aso RETURN

Z

PROGRAM

Fig, 6.2.2

NOTES-

« With MACHINE LOCK switch ON, G50 Return
1s effective, Though the tool does not move,
the display is operated.

- Tool offset 18 cancelled by G50 Return. When
MANUAL ABSOLUTE switch 15 on, returning
motion of manual-move amount 1s cancelled
by executing G50 Return.
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- Where the several G50 commands are pro-
grammed 1n the program, the tool 1s moved
to the latest setup point.

- To restart the tool 1n the automatic operation
from the G530 setup point, address search op-
eration shouid be made after depressing the
RESET key



7. OPERATION PROCEDURE

7.1 INSPECTION BEFORE TURNING OMN POWER

[}

. Depress POWER ON pushbutton on the opera-
tor's panel, and thé control poweris supplied

Make sure that the front and rear doors of the and then the cooling fans will be started,
control are firmly closed. The control employs Make sure that wind blows out from the ex-
totally-enclosed, dustproof enclosure to shut out haust ports of the upper side of the control.

surrounding alr, If the door [s open, lock closely .

it by turning two door lockers with a large screw- 3. Depress POWER ON pushbutton again to turn
driver (minus). In addition, inspect the machine on the servo power supply. When the machine
referring to the machine tool builder's manual. is ready to operate, READY lamp lights.

4. If READY lamp does not light, detect and
7.2 TURNING ON POWER eliminate the cause by the indlcation ofalarm
code. Refer to 4,3.12 Alarm Code Display.
1. Check to see that the main power is supplied
for the control.

. WIND
WIND Q) - 2 NP
~ e A TAINAC 200UG -
i -

POWER ON _
PUSHBUTTON

POWER OFF _—"%
PUSHBUTTON 8

TAPE READER
COMPARTMENT
DLOR

REAR DOOR =

~ — FRONT DOOR

/.G |
DOOR LOCKS =~ ‘"—'"'"'v\ 2 ISP i
: -___....:—:_._ S
FLg. T 20



7.3 MANUAL OPERATION

When the machine 18 operated manually, MODE
SELECT switch on the pendant control station
must be set to RAPID, JOG or HANDLE mode
according to the object of operation.

4 Rotate HANDLE dial, and the machine wiil
move to the spectified direction. Turmng
the dial clockwise causes the machine to
move 1n the plus direction, and turning 1t
counterclockwise, in the minua direction.

+ Operation in RAPID Mode

1. Set MODE SELECT awitch to RAPID posi~
tion.

2, Operate the JOG lever in any direction of
+X, =X, +Z and -Z, and the machine will
be moved i1n the specified direction of axis
at rapid traverse rate,

3. Rapld traverse rate 13 interchangeable el-

ther Hi (High) or Lo (Low) by setting param-

eter No. 01 at 0 or 1.

0 means Hi (High Speed!}
1 means Lo (Low Speed}

The contents of parameter No 01 can be
written without operating SYSTEM NO.
switch above tape reader.

+ Operation in JOG Mode
1. Select JOG mode using MODE SELECT
switch.

2. Set the feedrate range with HANDLE & JOG
Lo-H: switch.

3. Determine the feedrate with FEEDRATE
OVERRIDE & JOG FEEDRATE switch.

4. Move the machine with JOG lever operation.

The machine can be moved at the specified

speed in the axis direction of the JOG lever.

* Operation 1n HANDLE Mode

1. Select HANDLE mode of MODE SELECT
switch.

2. Select the axis with HANDLE AXIS X-Z
switch.

3. Deterrmine the move amount of the machine
corresponding to one scale of HANDLE dial
by using HANDLE & JOG Lo-Hi switch.

Lo- 0.002 mm (0.0001™)
per graduation i

Hi: 0.01 mm (0.001"
per graduation

X-axis in
J diameter
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7.4 PREPARATION FOR PROGRAMMING OF
ABSOLUTE ZERO POINT

In order to start the machine by automatic op-
eration, the machine must be set to the pro-
grammed starting position. The procedure for
thia operation is determuined by the engaging
program. For the details, refer to the machine
tool bullder's manual.

. In the case using Automatic Zero Return (G28)

Where G28 is programmed at the beginmng of
program, move the machine manually into the
area where Zero Return can be performed. If
the starting position of the machine 1s between
decelerating point and fixed original point, it
causes Zero Return error and the alarm code
22" will be displayed un CYCLE START op-
eration,

EXAMPLE
ECOR =
NOOl G28 =

N0oGZ G330 X Z__=

. In the case using Manual Zero Return

Where G28 15 not programmed and the coor-
dinate system 1s set to the fixea original point,
move the machine manually to the fixed orig-
nal point. Refer to 6.2.1 Manual Zero Re-
turn,

EXAMPLE
EOR =

NOO1 GSs0 X_Z2__=

+ In the other case

Where the starting point of tool 1s set up on
the basis of the workpiece without using fixed
original point, operate the control as follows

1. Select the reference tool, and then set the
sample workpiece.

¥ Manual operation means the operation 1n
RAPID, JOG or HANDLE mode 1n this
manual.



2. Set the tool to the end of workpiece {refer-
ence face) by manual operation to decide
the absolute zero point of Z axis.

3. Reset the current position display of Z axis,
and the position is set as the absolute zero
peoint of Z axis,

-8

Set the tool to the definite point of peripher-
al surface (reference surface) of workpiece
manually to make the center line of the
workpiece the absolute zero point of X axis.
Cut off the workpiece, 1f necessary,

5. Turn on MACHINE LOCK switch. Then set
the diameter value of workpiece on the cur-
rent positica display, and the absolute zero
pownt of X axis is on the center line of the
workpiece.

6. Turn off MACHINE LOCK switch.

7. Move the each axus X and Z) to setup point
respeciively by manual operaton.

NOTE: Where the above operation is correct-
ly done, the tool position offset value for the
tool 15 zero.

7.5 PREPARATION FOR AREA CHECX
OPERATION ~

Before operating the machine, the Area Check
operation is made to detect automatically with-
out the motion of tool whether tool position com-
manded 1n the biock to be executed 15 within the
specified range of tool or not. When the control
is ooerated .n TAPE, MEMORY or MDI mode,
with the contents of parameter No. 03 set at "1,
the Area Check .s executed. If the tool is out of
the range, INPUT ERRCOR lamp lights and then
the machine stoos (Alarm code 13" is display-
ed). Before starting the automatic operation,
the proper area for the machine must be speci-
fied.

The area is specified with parameter 30 and 31
in the following procedure.

"

- Designate the distance with "+ gign from fix-

ed original pownt to the plus end of the area for
each axis by using parameter No. 30-X and
30-2Z.

more

+ Designate the distance with "-"" sign from fix-
ed original point to the minus end of the area
for each axis by using parameter No, 31,

- The sign ("+" or "-") 1s determined by a posi~
tion of programmed boundary line of the area
If the line 1s :n the positive side of the fixed
original point, the signis "'+, " and the line is

LR "

in the negatve side, the sign.s

- The data to be written 18 the distance from the
fixed original point to the boundary line. There-
fore, the data for X axis is not a value of
diameter,

Precausion of Area Check Operation

« Where the Area Check operation is not made,
set the coatents of parameter No. 03 at "0."

- If MACHINE LOCK is turned on, the Area
Check is not performed. But where the Area
Check is required to check the NC tape, with
MACHINE LOCK turned on, set the content of
parameter No. 04 at ''1."

Table 7.5.0
Parame
eter
0.03 1" On uln
Param
eter
No. 04
Area Check Where MACHINE
"o" 1S not per- LOCK s off, Area
formed. Check is performed.
Area Check 1s
- Area Check | performed regard-
1 ls not per- less of on-~oif
formed. status of MACHINE
LOCK

- Area check is not performed 1n manual opera=
tion even if the machine 1s operated out of the
area.

¢

7.6 OPERATION IN TAPE AND MEMORY MODE

1. Make sure that NC ALARM lamp s not 1llu-
minated. If illuminated, detect and eliminate
the cause by the indication of alarm code.
Refer t0 4.3.12 Alarm Code Display.

2., Check and correct the stored offser values,
and then put the machine 1n the correct start
point,

3. Set the switches on the pendant control station
to the proper positions
- MODE SELECT switch
- SINGLE BLOCK toggle switch

+ LOCK MODE (DISPLAY LOCK and
MACHINE LOCK) switch

- MANUAL ABSOLUTE toggle switch
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4,

- OPTIONAL BLOCK SKIP toggle switch

. OPTIONAL STOF (MO01) 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 operator's panel.
Then LABEL SKIP lamp will be i1lluminated
and the memory will be rewound.

. Depress CYCLE START button to give the

cycle start to the system.

When the feed hold 1s required for the ma-
chine during the system operation, depress
FEED HOLD button.

If the unexpected event occurs in the system,
immediately depress EMERGENCY STCP
pushbutton.

7.7 MANUAL OPERATION INTERRUPTING

AUTOMATIC OPERATION

. Stop the automatic operation temporarily by

depressing FEED HOLD pushbutton or by set-
ting SINGLE BLOCK switch to ON position.

Record the current positions of each axis on
a pager using the current sos:tion display
operation. Refer to 4.3.3 Current Position
Display

. Set MCDE SELECT switch to manual cpera-

tion mode (HANDLE, JOG or RAPID), and the
machine will be manually operated.

Return the tool manually to the recorded po-
si1tions.

. Set MODE SELECT switch to the interrupted

automatic-mode (TAPE, MDI or MEM)

. Depress CYCLE START pushbutton, and the

machine will restart with the automatic oper-
ation.

NOTES

Where MODE SELECT switch 1s changed with-
out depressing FEED HOLD pushbutton.

a. When the automatic-mode {TAPE, MDI or
MEM) s changed to the manual- mode
(HANDLE, JOG or RAPID), the machine 18
rapidly slowed down and stopped.
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b. When the automatic-mode 1s changed to
other automatic-mode, the machine g
stopped at the block end.

- Where the machine is restarted by depressing

CYCLE START button, the tool path shifted
during manual operation will be changed by
ON-OFF operation of MANUAL ABSOLUTE
switch. Refer to 6.1.18 MANUAL ARSO-
LUTE Switch.

7.8 AUTOMATIC OPERATION IN MDI MODE

. Set MODE SELECT switch to MDI posttion.

. Write the one block data by MDI operatien,

and BUFFER lamp on operator's panel lights.
Refer to 4.3.2 Writing Command Data by
MDI.

. Depress CYCLE START button, and automat-

ic operation can be executed in MDI mode.
BUFFER lamp will be off.

7.9 MDL OPERATION INTERRUPTING AUTOMATIC

OPERATION

When modifying the block data interrupting oper-
ation in TAPE or MEM meode, the following op~
eration should be done.

1.

Turn on SINGLE BLOCK switch, and the op-
eration 1s stopped temporarily after the com-
pletion of executing block. At the same ume,
the next block data 1s stored in the buffer reg-
ister,

. Display the contents of the data on UNIVER-

SAL DISPLAY accordingto 4.3.1 Display of
Command Data, and check it.

. Set MODE SELECT switch to MDI position.

. Modify the data referringto 4.3.2 Writing

Command Data by MDI

After modifving the data, set MODE SELECT
switch to the interrupted 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 by the modi-
fied data.



NOTES:
. While the tip nose radius compensation (G41,

G42, G43 and G44) Is executed, MDI operation

can not interrupt automatic operation, since
the next two or three blocks are stored in the
buffer register.

. While the multiple repetitive cycle (G70 to G76)

is commanded, MDI operation is algo impos-
sible.

- Excepting the above two cases, MDI operation

is possible. Although, the next block of data
is read ahead in the buffer register usually,
additional or altered data can be written into
the buffer register by MDI operation.

7.10 PREPARATION FOR TURNING OFF POWER

1. Make sure that the machine is at a standstill
and CYCLE START lamp is extinguished.

. Check to see that NC ALARM and INPUT ER-

ROR lamps are not illuminated. If illuminat-
ed, detect the causes by the indication of
alarm code and eliminate them. Refer to
4.3.12 Alarm and Status Code Display.

. Inspect the machine referring to the machine

tool builder's rmanual. .

7.11 -TURNING OFF POWER

1.

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.
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8. MAINTENANCE

8.1 ROUTINE INSPECTION SCHEDULE ments to be observed {or maintenance according
to time in order to keep the equipment optimum

The following table shows the minimum require- condition for extended peried.

Table 8.1.0 Inspection Schedule

Schedule
@ bl
¥ gl =
= ¢l _©
Components Inspection Items = |oiwi Remarks
o P R =
AEHEEHEEIEE
v|E1335]= aj=a
TIZERE|Z 2|2 a

Including light source
part.

O Daily

Cleaning of reading
head,

Tape reader

00

, Cleaning of tape
tumble box.

O

Taight close of the
doors

e
(s

Control

panel ; Loose fit and gap of

side plates and worn _ ! v,
door gaskets. ]

Feel by hand, and do

Vibration a olse. 1
bration and n the audibie inspection.

Motor contamination
and breakage

Visual inspection.

-

|-
Ol0] 0O
O

O Inspect mainly spindle

Clearance of ventila- L,
Servomotor, ' tion openings. |~ DC motor
and DC i
motor for Burned szots. crack‘.-.! Check the length of
spindle wear, and pressure O O | brushes.
of brushes.
R h d Check dark bar,
oug enef commu o O threading and groov-
i tator surface. ing of commutator.
Dirt of motor Clean with compress-
interior. O \-) ed air
See  BATTERY
Battery @, O || tamp on operator's
panel lights
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The detail of inspecting operation for each com-

ponent is as follows,
B.1.1 TAPE READER
1, Cleaning of head of tape reader

A. Remove tape rubbish and dust on the glass

with a blower brush. If the glass is stained
oil or oily dust, wipe it with a gauze or soft

cloth soaked with absolute slcohol. Also
clean the tape guide and the tape retainer.

B. Remove the dust, if any, on LED {light
source} with a blower brush.

2. Cleaning of tape tumble box

A. Clean the polvester leading tape with a
clean, soft cloth.

B. Remove the tape outlet cover {See Fig.
5.1.3) by loosening two mounting screws
and c¢lean the bottom of the tape tumble box
with cloth or brush.

8.1.2 CONTROL PANEL

The control panel is dustproof, sheet-steel en-
closure with gasketed doors.

A. Front and rear doors of the control should
be always shut tightly, even if the control
is not opersating.

B. Where inspecting the control with the door
open, after 1t 1s over, lock the door posi-

tively by turming two door lecks witha large

screwdriver (minus),
;

Turning direction of door locks is as follows.

I

With the door lock With the door lock

on tight side of on left side of the
the door door
Fig. 8.1.2

The vertical groove on the door lock means
the door locked, and the horizontal, the
door unlocked.

NOTE: With the control equipped with the
door interlocking switch as an option, open-
ing the door shuts off the mainpower supply
and stops all operations,

C. Check gaskets on the brims of front and
rear doors.

D. See if the inside of enclosure is dusty.
Clean it, if necessary.

E. Check for any opening to the door base with
the doors shut tightly.

8.1.3 SERVOMOTOR AND DC MOTOR FOR
SPINDLE

1. Vibration and noise.

Vibration can be checked by hand resung on
the motors, and to hear the noise using a
listening stick 1s recommended. If any ab-
normality is found, contact maintenance
personnel immediately.

2. Moter contamination and impairment.

Check the motor exterior visually. If dirt or
damage should be observed, inspect the mo-
tor by removing the machine cover. Refer
to the machine tool butlder's manual,

3. Clearance of ventitlation window blockage

Check the ventilation window of DC spindie
motor. [f it is clogged with dust or dirt, in-
spect DC spindle motor removing the machine
cover. Refer to the machine tool builder's
manual.

Inspection of commutators and brushes is es-
sential for keeping the excellent performance
of the control. Inspection work to be executed
is described in the following three items. For
detailed instructions, refer to YASNAC MAIN-
TENANCE MANUAL,
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/Three-Month Inapection of Commutators and
Brushes ,

The carbon dust from brushes, scattered around
the commutator ingide the motor, may cause
motor troubles such as the layer short of arma-
ture and the flashover of commutator. In the
worst case, 1t may lead the control to a fatal
damage. To avoid this, be sure to give an in-
spection on the commutators and blushes atleast
every three months.

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 contaminates armature surface, or

- abnormal overcurrent flows motor circuit.

B. When brush length becomes shorter than
those shown below, replace the brush with

new one.
Cup motor- 6 mm or below

DC motor for spindle: 17 :mim or below

C. If either of brush or pigtail 1s broken, brush

assembly must be replaced as a whole unut
with new one.

-/
—

PIGTAIL

Fig. 8,1.3

NOTE When replacing the brush agsem-
bly, consult the company,

5. Commutator surface

A. Check visually surface roughness of the
commutator throughout tnspecting window

The commutator should take on & polished
light brown or chocolate color after 100-200
operating hours inthe process the motor ideal
development of the commutator film. Such
commutator needs no attention other thanto
be kept clean.

See 1f blackened bar, threading (or groov-

ing) 1s on the commutator. If any of them
13 detected, tnvestigate the cause of trouble.
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Threading or grooving on the commutator
surface may be due to too small motor load.
Blackened bar 1s respoasible to carboa dust
in commutator slots, or incidentally
aroused sparkings. I i1t appears that the
carbon dust i3 a cause of blackened bar,
fimsh the commutator with a clean dry
cloth to smooth the surface. If the cause
seems to be respoasible for sparking, con-
sult the company.

6. Motor inside {dirty)

A, Check visually the motor 1aterior through
inspection window,

Though the dried carbon dust 1s virtually
not harmful to the correct motor running,
clean the inner parts such as commutator,
brushholders and brushes with compressed
air (air pressure- 2-4 kgfem?2),

Where oily carbon dust exists inside the
motor due to poor oul seal or defecuve en-
closure, consult the company.

7. Servomotor with o1l seal

As the life expectancy of oil seal and brush 1s
5000 hours (about five years}, the inspection
and maintenance bv the company should be

done everv 5 vears as well as the control. If
possible, yearly inspection taking less than 8
hours 1s recommended. :

8.1.4 BATTERY

Make sure that the battery lamp on operater's
panel 1s turned off. Ifit1s turning on, consult
maintenance personnel. The battery must be
replaced with new one within a month.

8.2 REPLACEMENT OF BATTERY

While power 15 off, the batteries are used as

power source for memory 1n order 1o nrevent
programm:ng data stored in memory such as

parameter, tool oifser and part program irom
erasing.

When the battery 1s going to be discharged aiter
a long period vt use, BATTERY lamp on the op-
erator's panel lights to give warmng for replace-
ment. In such occasion, consult the company

The battery must be changed with new one before
a month passes ‘Where replacing, never re-

move the old battery, with power off, otherwise
the data stored in memorv may be cleared away

r



Replacing Procedure

1. Depress POWER OFF pushbutton on the oper- 3. Depress POWER ON pushbutton. Where the
control is equipped with a door interlock

switch, draw it out with the movable section
Open the front door of the control, The bat- by hand. The power can be turned on, with
tery of the memory (printed circuit) beard can the door open.
be seen on the CP U module which is mounted .
on rear of the froant door. [f the memory 4. Check if LEDa(1LED and ZLED) on memory
(printed circuit) board is mounted behind the
CPU module, loosen two CPU module set

2.

ator's panel.

board are lighting.
arrangement of LEDs and the battery.

screws, and the CPU ls hinged open.

@ 1LED: If lighting, replace the large battery "660S"
as memory powWer of part program with new one.

with new one.

(:) JLED: 1f lighting, replace the small baccry "400S"
as memory power of parameter and tool offset

MEMORY PRINTED CIRCUIT BOARD

MOUNTING SCREWH TERT

FOR BATTERY
D @

BATTERY “4005" FOR MEMORY OF
PARAMETER AND TOOL OFFSET
4CN SCN

2~ PLUG STATIONS
[ FOR BATTERY "400S"
8 12

@ 2LED

FOR BATTERY "660S"

Gf e

- PLUG STATIONS
o |9.

Q| e

plon kloh

@_ ZBA’I‘I’]‘.'.I-’.‘:! "§605"FOR MEMORY OF PART
PROGRAM (OFTIONAL}Y

ZCPU MODULE

— 2 MOUNTING SCREWS
FOR CPU MODULE

Fig. 8 2.1 Arrangement of LED and Battery
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§5. With the control power turned on, coanect the Where the control is provided with a door

receptacles of the new battery into the plugs interlock switch, push it back inplace with
(3CN or SCN) on memory circuit board, and the movable section, and power cannot be
LED will be turned off, See Fig. 8.2.1. If turned on with the door open.

LED is still lighting, it is due to the wrong
insertion of battery connectors, or poor bat-
tery charge.

Where CPU module is open, fasten it with
two mounting screws.

IMPORTANT: Two plug stations 4CN and 8. Close tightly the front door.
SCN (or 2CN and 3CN)are connected together
with commeon leads. Where an old battery is 9. Depress POWER ON pushbutton.

replaced with a new one, connect the new bat-
tery first to the plug station not occupied, and 10. Make sure that BATTERY lamp on the op-
remove the receptacles of the old battery. erator’'s panel is turned off.

NOTES:

1. While battery is being replaced, exercise ut-
most care toprevent the ol mist fromcoming
. into the control, and to accomplish the work

R le.
6. Depress POWER OFTF pushbutton. 3s quickly as possible

-- 2. Use special care so that no water drop, no
7. Remove the mounting screw of old battery, otl or dust sticks to the devices (printed cir-

and then replace the battery with new one. cult board, connectors, cables, etc.) inside
In this case, pass the battery lead through the control.
gaps between the battery and the battery 3. Never leave any screws or washers in the

clamp, and use care not to contact the lead

control, [f left, take them out.
with memory circuit board.

MEMORY PRINTED CIRCUIT BOARD

RNEW BATTERY "4C0sS"

4CNSCH

Q
el fio

SRt

@zu:n: TURNING OFF

©) 1LED: TURNING OFF

i

2CN 3¢y

® ZNEN BATTERY "6005"

Fig. 8.2.2 Arrangement of Replaced Battery
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8.3 POWER FUSES

The power [uses are provided for the safety of
the control; flve in the composgite control power
supply unit and two in the servo unit for X- and
Z-axis, If they are blown off, consult mainte-
nance personnel.

8.3.1 FUSES OF COMPOSITE COMTROL POWER
SUPPLY UNIT

If any of the fuses are blown off, all power sup-
plies are turned off. Reset the control accord-
ing to the following procedure,

1. Remove the blown-off fuse that is indicated
with white mark coming on the fuse casing
window.

2. Inspect for the cause of the control power sup-
ply, 1/O interface and servo unit, and remove,
if any.

3. Replace the blown-off fuse with new one,
4. Depress POWER OFF pushbutton on the op-
erator's panel to reset the control and then

turn on the power.,

5. If the fuse is blown off again, consult the com-
pany.

WHITE MARX

WHEN 3LOWN OFF
10.4

+15VDC 15V'DC +2hV‘DC +1.V'DC
1A

100vac
104

Fig. 8.3.1 Fuses of Composite Control
Power Supply Ut

8.3.2 FUSES OF SERVO UNIT FOR X- AND
Z-AX1S

Two plug-in fuses (1FU and 2FU) are mounted
on the lower part of the each servo unit. Small
capacity servo unit is equipped with only 1FU,

If any’of the fuses are blown off, the system be-
comes overloaded (shown by alarm code "35"),
and servo power supply is turned off, Reset the
system using the following procedure.

1, Check for a blown-off fuse which has white
mark at the enclosure window, and remove
it, if found,.

2. Remove the cause of avercurrent,

3. Replace the blown-off fuse with new one.

4. Depress RESET key on the operator's panel
to release the alarm status.

5. Depress POWER ON pushbutton to retrieve
servo power supply.

6. If any of the fuses are blown off again, con.
sult the company.

2FY

0C* 5
RATED CURRENT f

WHITE mnx
WHEN; BLOWN OFF

4

Fig. 8.3.2 Fuses of Servo Unit
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8.4 OTHERS

8.4.1 MOLDED-CASE CIRCUIT BREAKERS
(McB

With turned off the molded-case circuit breaker
{IMCB)} 1n the NC control panel, power is not
supplied to the circuit even if POWER ON push-
button on the operator's panel is depressed. Ee
sure to keep the breaker turned on except it is
turned off at inspection and maintenance,

NOTE: The NC control may sometimes not he
furmished with MCB. Or some types of the con-
trol allow to operate the MCB from outside the
enclosure as the all machine interface is housed
in the NC control enclosure. For operation in-
structions on these panels, refer to the machine
tool builder's manual.

B.4.2 POWER RECEPTACLES FOR MAINTENANCE
TOOLS

- The receptacle for powering the devices for
maintenance 1s provided in the enclosure. It
can be used for maintenance devices of ratings
shown below.

100 VAC, 1 A or below

Note that the receptacle i1s not provided with the
fuse.

- When the breaker 1s turned on, the receptacle
necomes live,

— STATUS CODES

8.5 TROUBLE CAUSES AND REMEDY

8.5.1 ON-LINE DIAGNOSTICS

Malfunction and operation status of YASNAC
2000G control system and the machine are zuto-
matically detected wiule the control system 13
on~line and machining, To-display them, the
control is provided with the displaying function
shown below,

. Three-digit alarm code display

Alarm code shows the cause of the error, and
1s usually shown in two digits, Errors on the
axis are displayed in three digits, and the first
digit indicates the axis.

- Three-digit status code display

Status code shows the operating condition and
15 displayed simultaneously with alarm code
by the operation for alarm code display. The
first digit indicates the function code, M, 5 or
T.

- Input/Cutput signal display

These displaying function can be always used
even if the machine 1s running. For the dis-
playing operation, refer to 4.3.12 Alarm and
Status Code Display and 4.3.13 Display of
Input /Qutput Signals.

8.5.2 LIST OF ALARM AND STATUS CODES ANT
REMEDIES -

r ALARM CODES -

R IR IRV N R P

T

l: X AXIS
2+ 7 AXIs
3: X AND 2 AXES

Fig. 8.5.2
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Table 8.5.2 Alarm Codes and Remedies

Alarm code

Causges

What to do

11

Excessive temper-
ature rise in the
panel.

Ambient temperature
exceeding 45°C (113°F).

Failure in cooling system
such as fan.

. Depress RESET button after

lowering ambient temperature,
and alarm status,is released.

Contact maintenance per-
soanel, if necessary.

12

Tape/Memory
horizontal parity
error,

. Blank in EIA code.

. Memory error due to the

Mispunched or dusty tape.

Reading error of tape
reader.

Even holes in EIA code.

Qdd holes 1n ISO code,

poor battery, in MEM mode.

. Depress RESET button, and

alarm status is released.

. Correct the tape.
. Clean the head of tape reader.

. Where the error occures in

MEM mode or in EDT mode,
inspect the control, espe-
cially, battery.

13

Tape vertucal
parity error.

. Reading error of tape

Odd number of stgmficant
characters wn one block
when TV check is on
(parameter No. 81 = "1").

Dusty tape.

reader.,

. Depress RESET button, and

alarm status i1s released.

Correct the tape.

. Clean the head of tape reader.

. If TV check 1s not required,

set the content of parameter
No. 81 to "0."

14

Format error.

- Illegal G code is

[legal characters are used.

& R<I uf:;%
d‘“—w'a\ w\ 99- b&_.,aCi

. Depress RESET button, and

alarm status is released.

- Correct the tape.

Clean the head of tape
reader.

- Correct the program.

15
Data error. 6

A
Cy& Q‘i\)&
o

74

. In EDT mode,

1
Feedrate F (E) is not given
in cutting block.

Number of significant
characters 1n one block
exceeds 64,

the [nput data
exceeds maximum capacity
of memory when storing
themn in the program memaory,

Length of threaded portion
including the chamfering
width specified by G92 and
G716 is shorter than chamfer-
ing width set by parameter
No. 77.

Depress RESET hutton, and
alarm status is released.

. Correct the program.
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Table 8.5.2 Alarm Codes and Remedies (Continued)

Alarm code

Causes

What to do

16

Offset error.

- Tool offset values are

destroyed due to poor
battery.

- Make sure that BATTERY

lamp lights or not. If light-
ing, contact maintenance
personnel.

17

Parameter error.

- Contents of parameter are

destroyed due to poor
battery.

If BATTERY lamp is hght'—
ing, contact maintenance
personnel.

i8

Tape memory
error.

Disagreement between tape
and memory at NC tape
collating.

- Memory capacity over.

- Depress RESET button, and

alarm status 1s released.

21

Qvertravel,

+ The machine 1s at the end

of their stroke.

. Move it back i1n stroke by

manual operation and de-
press RESET button.

22

Zero Return area
error.

. Zero Return action is com-

manded in the area where
decelerating switch is
effective.

- The third digit of ALARM

CODE :indicates the axis.

- Depress RESET button, and

alarm status i1s released.

. Put the machine out of the

area by manual operation.

23

Zero Return
unreadyv.

. CYCLE START p wshbutton

1s depressed before per-
forming Zero Returnwith
the control interiockea
for Zeroc Return.
(parameter No. 66 = "1')

+ Depress RESET butten, and

alarm status 1s released.

- Perform Zero Return.

- If interlocking 1s unneces-

sary, set the contents of
parameter Na. 66 to "0."

24

Zero Return
position error.

- Disagreement between

fixed original point and
programm ed pownt at G27,

- In manual Zero Return or

G28 for automatic Zero
Return, positioning error.

« Depress RESET button, and

alarm status 1s released.

Check the program.

. For the error 1n automatic

operation, contact mainte-
nance personnel

25

Sequence error

. The program which 1§ pro-

hibited by the machine
interface 1s executed.

For example, when the
spindle is running, the
reverse running of the
spindle 1s commanded.

. Depress RESET button, and

alarm status is released,

- Correct the program.
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Table 8.5.2 Alarm Codes and Remedies {Continued)

Alarm code

Causes

What to do

26

Spindle error.

- Spindle drive is affected

due to failure in fuse or
thermal relay, and ambient
temperature rise.

After eliminating the cause,
depress RESET button.

- Contact maintenance per-

sonnel.

L}

27

Positioning error.

+ Failure in mechanical or

gservo system.

.« Check their systems.

Then depress RESET button,

- Contact maintenance per-

sonnel.

28

Machine unready.

MRD (machine ready)}
signal is not received
after power is turned on.

- MRD signal 1s temporarily

eliminated on the way be-
cause of abnormal mechan-
ical sequence.

- I[f MRD signal come when

turming on power, the alarm
is soon released automati-
cally.

- On the other causes besides

above, check the machine
and machine sequence

- If temporarily eliminated

signal, reset operation is
avallable. [n addition, con-
tact maintenance personnel.

31

Servo power
unsupplied.

- Servo power 15 not supplied.

Depress the POWER ON
button according to proce-
dure turning on servo power,
and the alarm 1s released
automatically,

32

Control unit
unready.

- For diagnostic of control

system, the control i1s not
yet ready for turnmng on
servo power supply. [

Servo system is not
sufficiently adjusted.

When the contreol 1s ready,
alarm code turns to "'31"
automatically.

- Contact malntenance per-

sonnel if alarm code "32"
remains on the display for
several seconds and ahove.

33

Emergency stop.

Emergency stop button is
depressed. '

- Reset the system, and alarm

code turns to "'31."

- Depress POWER ON button

for turning on servo power
Supply.

Servo power can be turned
on before reset operation.
But the alarm code remains
on the display until perform-
ing reset operation,
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Table 8.5.2 Alarm Codes and Remedies {Continued)

Alarm code

Causes

What to do

34

Servo error.

- Excessive cutting command.
- Excessive servo lag.

- Defective servo system and
mechanism.

- Correct the program.

Reset the system, and alarm
code turns to "31" automat-
cally. Servo power can be
turned on.

- Check servo system and

mechanism.

s - Excessive cutting command. - Check the thermal overload
relay and fuses wn drive .
Overload. . Thermal overload relay Y uses urnut
. tripped due to motor over- - After cooling, reset the relay
\ \ - an\(u) loaded. or replace the fuse with new
one.
+ Blown out {uses.
e \-k ) Temperature i servo con . Eliminate the cause and then
Ve P . reset the svstem, and alarm
trol unit rises excessively, Con "
v code turns to 31, Servo
- Defective servo system power susoly can be turned
or mechanism. on.
The reset operation 1s - Correct the program
executed during raptd - Inspect serve svstem and
traverse operation, mechanism
36 . Poor feedback encoder for - Contact maintenance

Feecdback error.

X- or Z-axis.

- Cable for encoder 1s
disconnected.

personnel.

37 .« Failure in package of tvpe - Contact maintenance
Hardware error. GCPO! or GFGQ1, printed personnel, R
({FG error) circuwt board i the coatrol.

38 . Failure i1n package of type - Contact maintenance

GCPO01, printed circuit personnel
Hardware error. board in the control
(RPG error) )
81 - Impossible to perform the + Make the memorandum of
CPU error operation due to CPU contents 1ndicated on
Fror. trouble. UNIVERSAL DISPLAY, and
contact maintenance per-
sonnel.

82 . System program stored in - Contact maintenance

dest d. .
Memory collating the memory Ls destroye personnel

error.

- The first and second digits

show the number of poor
ROM.
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8.

5.3

Table 8.5.2 Alarm Codes and Remedies (Continued)

Alarm code

Causes

What to do

91 - Contents of system memory
and source tape are not

Contents dis-
agreement of
tape and memory.
(For off-line
only.)

equal.

SYSTEM NO. "2": CHECK

- Replace or repair ROM or
the package.

. The first and second digits
show the contents of
memery,

. The numbers displayed in
NUMBER mean the tape
‘ contents.

92 . Source tape is misread.
SYSTEM NO. "2'": CHECK
SYSTEM NO. "3": LOAD

Tape reading
error.
(For off-line
only.)

- Check the tape.

- Clean the head of tape
reader.

LIST OF INPUT/OUTPUT SIGNALS

UNIVERSAL DISPLAY

ryofrngny o ont
R A A B Y O B B

TOPEN CONTACT _[ CLOSED CONTACT

Fig. 8.5.3 Status Display of
Input /Output Signals

INPUT/OUTPUT SIGNAL

Shows input/output signal name and its displas-
ing position, and status of signal is displayed
with a numeral 1 or 0.

ADDRESS:
Shows the distinction of input and output signal
X 1s tnput signal and 2 is output signal.

NUMEBER .
Shows diagnostic number which Is specified by
OFFSET and PARAMETER No. switches.
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UNIVERSAL DISPLAY

INPUT SIGNAL
X | 00
[ 4
ADDRESS
NUMBER
INPUT SIGNAL —_ — — |
ESP OLD OHT SN2 SN1 SNO R F
X | o1 | i
| [ | 1 9
EMERGENCY OVER OVER SYSTEM NUMBER TAPE MANUAL
STOP LOAD HEAT SWITCH FEED
INPUT SIGNAL I
X | 02 LRD SRD DEC z | DEC X -Lz‘ + LZ - X + IX
T 1 T '
LOGIC SERVO ZERO RETURN OVERTRAVEL
READY READY DECELERATING LIMIT SWITCH
LIMIT SWITCH
INPUT SIGNAL !
X 1 10 ZRN EDT MEM D T HS J RT |
t
MENUAL EDIT MEMORY MDI TAPE HANDLE JOG RAPID
ZERO STEP TRAVERSE
RETURN
INPUT SIGNAL| | a2 e R < ‘ =
x | 11 l -z Z ) ’
I Jd1 I ]
HANDLE -AXIS MANUAL FEED __.
SEIECT SWITCH
INPUT SIGNAL :
! H100 LMF ov16 ovs ovs4 ovz ovl
X | 12 [
L |
HANDLE LOW OVERRIDE AND JOG SPEED
0.001 INCH MANUAL
FEED
INPUT SIGNAL J— I o1
X l 13 sP
FEED CYCLE
MOLD START

Fig. 8.5.3 List of Input/Qutput Signals
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INPUT SIGNAL

x| 14 AFL FLK OPT "DRN BDT DLK MLK SBK
y
ADDRESS [
NUMBER AUXILIARY FEED OPTIONAL DRY BLOCK DISPLAY MACHINE SINGLE
FUNCTION CODE STOP RUN DELETE LOCK LOCK BLOCK
LOCK LOCK
INPUT SIGNAL INH ;
X T 13 EDIT SRN EDC (012 }/4 SMZ STLK ABS
INHIBIT SET UP EXTERNAL CHAM- ERROR INTER- MANUAL
EDIT POINT DECELER- FERING DETECT RUPT ABSOLUTE
RETURN  ATION .
INPUT SIGNAL
RWD EQP ERS FIN MRD
x | 16 ‘
REWIND INTERNAL EXTER- END OF MACHINE
RESET NAL M.S.T READY
RESET
INPUT SIGNAL
X ] 17 GRO SINV ERR SPAL GR4 GR3 GR2 GR1
OUTPUT OF NON- SEQUENCE SPINDLE- ,
S CONSTANT CONTACT ERROR ALARM INPUT OF
VALUE U¥§PT GEAR RATIO
REVERS ING
OUTPUT SIGNAI
Z | oo
UTPUT SIGNALI 0 o
z | o5 | ROB RO7 RO6 05 RO& RO3 RO2 ' RO1
L
NON-GONTACT OUTPUT FOR
SPINDLE SPEED
OUTPUT SIGNAL
2 | 06 R12 R11 R10 RO9

]

NON-CONTACT OUTPUT FOR
SPINDLE SPEED

Fig. 8.5.3 List of Input/Output Signals {(Cont'd)
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OUTPUT SIGNAL

2 ] 10 M28 w4 M2 M21 M8 M4 M12 M1
L} [ ]
ADDRESS — ,
NUMBER M-FUNCTION BCD OUTPUT
OUTPUT S IGNAL
2 T 11 528 524 s22 s21 518 S14 s12 S11
S-FUNCTION BCD OUTPUT
UTPUT SIGNAL
T28 24 22 T21 118 | T4 T12 T11
z | 12
i
T
T-FUNCTION BCD OUTPUT
DUTPUT SIGNAL
T 13 M30 MD2 M01 MOO DEN TF SF MF
END OF END OF DISTRIBUTION
TAPE  PROGRAM END
QUTPUT SIGNAL ESP RD
> T 14 ;,‘33 L.}' 782 ZPX SPL | STL
l - L - f
OUTPUT OF READY ZERO RETURN  FEED  CYCLE
EMERGENCY  LIGHT HOLD  START
STOP PB. LAMP  LAMP
OUTPUT SIGNAL
M04S DST RST AL
z | 1s
REVERSE  MDI  RESET  ALARM
SPINDLE  START

Fig. 8.5.3 List of Input/OQutput Signals (Cont'd)
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8.5.4 BEFORE MAINTENANCE CALL

If the cause of trouble cannot be found by using
alarm codes or 1/O signals (described in 8.5.1
to 8.5.3), or correct action {ot the trouble can-
not be taken, record the following items, and
notify the company as immediately as possible.

. Alarm code and status code or unusual indica-
tion on the operator's panel.
- The state and phenomenon of the trouble.

. The operational procedures just before the

trouble have occured and number of applied
tape, :

. Whether the trouble occurs again or not in
each time the operation is repeated after de-
pressing the RESET key.

. Date and time when the trouble occured.

. Name of the discover of the trouble and the
operator, ' .

While you are contacting the company, maintain

the control in the condition when the trouble has

occured as same as possible. Avoid turning off

control power by depressing POWER OFF button,
if the situation allows.
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APPENDIX-1
INTERFACE FOR M-, S-, AND T-CODE

Yasmac |

1. M CODE i
. —Ml1 )
YASNAC 2000G equipped with a standard in- M2
terface sends M-BCD code and M- decode I R
output signals to the machine. In addition, | —;{18
DEN cutput and FIN lnput signals for the com- | —
mon signal of M-, S-, and T- code are also ’ — 21 | -3
fed. —22 CODE QUTPUT
—24
- DEN: Completion of tool move ; -
- FIN Completion of M-, S-, and T-function p———MF
p—OM
NOTE. Where the control 15 equpped with a i MO0 )
machine interface” , the above signals are —i— MO1 M-DECODE
processed by the sequence control section of prmret— MO2 !  QUTPUT
the interface, and then are transmitted to the ¢ M30
machine. Signals for 5- and T- code are also — OMR
processed by the same way. ]
p——— DENL  DEN OUTPUT
- M-BCD OQutput [ | DEN2 SIGNAL
a. When the block containing M code s execu- D FIN Im? SIGNAL
ted, M-BCD output signal 1s sent to the !
the machine But the command to read ] +24N
the code, MF 1s sent after "t"" msec. This
delay time, '"t"" msec 1s set by parameter
No. 98. Fig. 1.1
b. Sending of M-BCD signal i1s stopped when
FIN signal is fed back to the control. The - DEN OQutput Signal for Cempleton of Move
reset or mode select operation also stops
sending of M-BCD signal. a When a move command and M-, S-, or T-

code are given in the same block, DEN
signal 1s fed to the machine after comple-
tion of move command. [f FIN signal 1s
fed back to the control during a movement
of tool, DEN signal 1s not sent out

¢. To execute M-function after completion of
a move command in the same block, use
DEXN and MF signal as the command to read
the code.

b. DEN signal is fed to the machine together
with BCD code when M-, §-, or T- code
18 commanded without move command.

- M-Decoded Output {M00, MO1l, MO02 and M30)

a. When a move command and M command are

given in the same block, M-decoded signal ¢. Sending of DEN signal 15 stopped by the
is fed to the machine after the completion feedback of FIN signal, the reset opera-
of tool move, tion or the mode select operation.

b. If a move command 18 not given 1n the block,
M-decoded signal and M-BCD signalare fed - Precaution
together.

decoded 1 ¢ db Since M-cdoes shown below are processed by
c. Sending of M-decoded signal s stopped by the control, these BCD and decoded output
the Cycle Start or reset operation. But
are not sent to the machine,
feedback of FIN signal does not stop M-de-~
coded signal. M23/M24, M51/M52, M94/M95, M98 /M99
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Example of M0OO

—

START LAMP
TOOL MOVEMENT

505 Uit

M-BCD
OUTPUT SIGNAL

H-DECODEL

|~

DECODED MQO

OUTPUT SIGNAL

MF
OUTPFUT SIGNAL

-~

Zs/

FIN
INTUT SIGHNAL

D e

Fig. 1.2

NOTE: For adjustment of the uming of FIN sig-
nal, stop FIN signal when MF signal is stopped
at the rising portion of FIN input signal. M-BCD

Example of M30 (Where including the reset or
rewinding operation)

and DEN signals are reset and the block 15 com-
pleted at the falling portion of FIN input signal,

START LAMP

TOOL MOVEMENT ...__:N--__—_-L_

DEN :

QUTPUT SIGNAL

M-BCD
QUTPUT SIGNAL

M~DECODED

-

{DECODED M30

OUTPUT SIGNAL

)

gFUTPUTSIGNA.L — € b—

FIN

A

INPUT SIGNAL
REWIND ING

MOVEMENT OF
TAPE OR MEMORY

INTERNAL RESET SIGNAL
WITHOUT HMEMORY REW

(TAPE

-
]
e

—— . A . Y o o}

IND

Fig. 1.3
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It is determined 1n accordance with the following
condition whether reset or rewind 1s executed or
not by M02 or M30 command.

At the msing pertion of FIN input signal,

The input signal EQOP 1s turned on:
The internal reset is executed without a memory
rewind, with LABEL SKIP lamp turned off.

The input aignal RWD is turned on:

With MODE SELECT switch set to TAPE or
MEM mode, the memory rewind is executed and
LABEL SKIP lamp lights. In TAPE mode, the
tape rewind (8§ executed,

MYOR i fmni

-
MO2R fosj b —

Fig. 1.4 shows an example of sequence control
which uses M02 and M30.

MO02- For resetting
M30- For resetting and rewinding

By means of the delay timer, EOP and RWD (n-
put signals should be set to ON or OFF at least
100 meec before the control receives FIN signal.

Mo £ved wosm
I 13 -.."".--1 MI0R
QMR S !

“"\_4 EOPX
] [}
1

~ | mox

MOR P b= -

<% _| DELAY TIMER

EOPX o Fmem—— r—

ARWDX .},._;.5._} ‘:‘ i (100 msec or above)
bt ey FIX
¢ i ™M (MF) 7 4
EOP EOFX | 424N
O s --4
RWD RWDX !
: FINX i
FIN
CF—+ B .
Fig. 1.4
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2, SCODE
+ §2-Digit Command

S2-digit BCD output signal is sent to the ma-
chine at the equal timing as that of M-BCD
output. Sending of the BCD signal continues
until a new S2-digit command is given, even
if the control receives FIN signal.

HASs a0

| fr—t— 51
—{ |——t— 512
b et 314
p—{ ot 5 18
prnd et § 21
— f—— sz
| a— . 1
=y 5 2
pord p——— s¥

0% -

» $2-DIGIT BCD
oUTPUT

1

Fig. 1.5

- S4-Digit Command”

Where S4-digit is used, 12 bits binary non-
contact output or spindle D/A output signal
1s sent to the machine,

a. 12 Bits binary non-contact output {Sn)

Where Constant Surface Speed Control op-
tion is not equipped or G387 (cancel) is
commanded,

. _4095

Sa SM

S

SM: Maximum spindle speed (rpm) of
each gear

S: Spindle speed (rpm) by S command

NOTE: 11 Bits binary output with + sign ia
also available.

Sn = t2UT_ . 5

Sm
When input signal SINV is turned oa, Sn
becomes the minus value,

When the block containing 54-digit com-
mand is executed, 12 bits binary output
signal is fed to the machine. In this case,
FIN signal need not be fed back to the coa-
trol, since sending of the signal is not
stopped by FIN signal or reset operation.
Sending of the signal continues until a new
S code is commanded, .

rasnac |
{—————— ROl
—— R 02
——— 03
12 BITS
" BINARY OUTPUT
———— R ] ]
s Rlz J
0

———ecctee— INPUT SIGNAL SINV

D/7A L sc D/A OUTPUT

Hpe

F= spna} SPINDLE

Fig. 1.6

b. Spindle D/A output (Vs)
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Where Constant Sweface Speed Control op-
tion is not equpped or G937 (cancel) 1s
commanded.

, 10
(voltage] Sm

With the input signal SINV turned on, Vs
is the minus voitage.

When the block containing S4-digit com-
mand is operated, analog output is sent to
the machine. D/A signal continues untl a
new S command 18 given, even if FIN si1g-
nal is fed back, or reset operation is made.
Therefore, FIN signal need not be fed back
to the control.



3. T CODE the equal iming as that of BCD output for M
code. This BCD signal continues unti] a new
T command 1s given, even uf FIN aignal 1s

fed back to the control.

T1-digit BCD output signal for T2-digit com-
mand or T2-digit BCD output signal for T4-
digit command is fed for tool selection with

“YAsMAC |
— 11
e ——— T12 g7
———1— T14 brICIT
et — T18 130D
 — 21 QUTPUT
— ———— 122 gf{g-
— = T24 7511
e — 728
——— TF J
aT
Fig. 1.7

Table 1.1 List of M-, S~, and T-code Qutput

Qutput S12 Bits or
T~ Signal
\g DEN M-decoded| M-BCD S-BCD D/A Output T-BCD p
M-, S-, MOG, MOl M code S2-digit Sd-digit T-code for
and Mo02, M30 Excludiag command command | selecting
Command T=-code internally code code the tool
processed
code
Start Timing After executing the At the gtart of the execution
of Signal tool move command of commanded biock.
g In the same block.
By FIN Signal Reset Held Reset Held Held Held
By RESET Reset Reset Reset Heset Heid Reset
Operation
By MODE SE-
LECT Operation Reset Held Reset Held Held Held
ByCYCLE START, Reset
Operation
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APPENDIX-2

INTERFACE FOR CONSTANT SURFACE
SPEED CONTROLT

1. INTERFACE FOR CHANGING SPINDLE
GEAR RATIO

Example of 2-stage gear change

YASNAC 2000G with opricnsl mechine
interface contains this saction,

YASNAC /
M CODE FOR ML1) .,_ j GEAR Lo
CHANGING BCD _ IpEcopel | GEAR ®I
GEAR RATIO (M42)
FIN
r Gr1
m L]
Q GR2
3
2 E
C e Z SINV
z QO o —
£ a .
g8 >
(= o =
o [ 7+ et O
. ' Z
L ]
-
h i
=
D/AR
] ]
(OPTIONAL)
Fig. 2.1
- For M-BCD signal to be used for changing coatrol after completion of gear ratio change.

the gear ratio, refer to the machine tool .
builder's manual, The answer for the M- The gear ratio signal, GR1 (Low) or GR2

BCD signal, FIN should be fed back to the (High) must be held until it 1s changed the
other ratio.
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- For Constant Surface Speed Control, output
Sn (or Vs) of spindle drive unit 1s calculated
as follows.

a. Where using 12 bits binary non-contact
output,

4085 S

Sn =
“ SMxmx

Sm Maximum spindle speed (rpm} for
each gear

When using GR 1, Sy 1s specified by
the content of parameter No. 86.

When using GR2, Sp 1s specified by
the content of parameter No. 87.

$  Surface speed by S command
{M/min or Feet/min")

X. Current value of X coordinate
NOTE 11 Buts binary output with ¥ sign
15 also available.

2047 5!
=+
Sa SM X

\When 1nput s:gnal SINV 1s turned on, Sn
becomes the minus value
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b Where using spindle D/A output,

10 S
SM LX

Vs (voltage} = ¢t

With 1nput signal SINV turned on, VS be-
comes the minus value. Therefore, while
M04 command for reversing the spindle s
given, SINV input should be turned on.

. Maximum number of gear stage to be
used is 4 (GR1 to GR4}.

2. CONSTANT SURFACE SPEED CONTROL

WITHOUT GEAR RATIO CHANGE

- The interface for changing the gear ratio

shown below i1s not required.

« M code processing interface
(including the feedback of FIN signal)

% Interface of gear ratio signal
(GR1 and GR2).

+ The output {for spindle control unit, Sn1s

obtained by the above equation, But, as to
Sp, the maximum spindle speed must be
set by the parameter No. 86.



APPENDIX-1 LIST OF PARAMETERS

YASNAC 2000G N3 A —-5—%K (1/8)

AL i & P r 3 n @ A
PARAMETER o
N TER A DDRESS MEANING ALVE
: $ ol F. 0
00 Operation Time Display
COQ0. OC. 0O
B (H, 53 (M) B (S)
FE0ERL LY
01 Rapid Traverse Rate Range 0]
f0‘mHi, *1*mLs
FSA S BBPEROEMN
02 Rapid Traverse Rate for Dry Run 1
*0f= Hi/Lo, *1°=]JOG
| 4
Aba=2F2y 2]
03 Stroke Check ON-OQFF 8]
Q= QFF, *1°= QN
4
Ty VR, AbO=7F2 s 2A0]
04 Stroke Check ON-OFF for Macine Lack O
0*= QN, *1:=QFF
| 4
BAYBICEITLITIAWMERF vy
Toal Offset Cancel for Surface speed
05 Control 0
0= QFF, ‘1°*== QN
FEH
06 Not Used O
*FEH
07 Not Used 0
*EH
os Not Used o
K {EMH
o9 Not Used 0

Notes: 1. Parameter numbers 01 to 09 can be changed without

operating of SYSTEM No. switch.

W N
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Parameter number 00 is only for display.
Parameter numbers with mark P are optional.




YASNAC 2000GC IS A =5 —%W (2/8)

n’x-!l?:-fl:p;‘ - 123 nad
PARAMETER| \DDRESS MEANING VALUE ‘
Yy
X EHAREmONR T =7 Fov ZER(+) 0 |
Stroke Check Point (+) from Zero Point .
Z 1] % = 0.001 mm 0 I
30 —
I
12 o
K Not Used 0
| 4 ' ]
X BERArsDA b —2 Fzv 7B (—) 0 ,
Stroke Check Pownt {(—) from Zero Point ;
A Y= 1% = —0.00l mm O
31
I & {3 FH 0
K Not Used 0
I
X F A O |
z Not Used o
32
1 *ZTH o
K Not Used 0
X
*EMA ) O
2 Not Used 0 i
33
. I K{EH ©
K Not Used 0 L
X FKEMA 0
z Not Used 0
34
I FEA 0
K Not Used 0

Note: Parameter numbers with mark JF are optional.
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YASNAC 2000G /X3 A — 85— (3/8)

:(9!—7‘ﬂ'f7|.‘px - i3 [
PARAMETER' ) NDRESS MEANING AL

i
4 :
i
40 .

41

42

43

44

45

A

46

47

*EH

48 Not Used

FEM

Not Used !

49

O

Notes: 1. Parameter numbers 40 to 47 are for optional machine
interface.
"0": OFF "1": ON
2. Parameter numbers with mark 7 are optional.
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YASNAC 2000C XD A =45 - (4/8)

AS-F XL 1 TFVA » [ 73 Eoll - I
DA ETER| \DDRESS MEANING VALUE

4
50

S1

S2

53

54

S5

586

57

R
Not Used

*EH

59 Not Used

Notes: 1. Parameter numbers 50 to 57 are for timer constant for
optional machine interface. ''1'": 16/80 msec (Hi/Lo)
2. Parameter numbers with mark J are optional.
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YASNAC 2000G I3 A —% =9 (5/8)

"2~ RS rir 2 - Tk nm i
B AR AETER ADDRESS MEANING VALGE
X Ry 7 3y aMIEMRERE O
60 Backlash Comp. Starting Direction
0cem Emm S 1t AN
z from (+) from (—) 0 .
X HREAA @ O
61 Zero Return Direction ]
pFm ERE li= ARG
z to (+) to (=) 0
X BRI 10
62 Zero Return Final Speed
Z 1% == 7.5mm/min 20
X Ky Y gy - 32
63 Position Error Zone
1 - BB
z Least Command Increment 32
X | r-wz>-@x 8192
84 Servo Error Zone
1w B BOIAGT
Z Least Command Increment 8192
X
65 F{EH 0
z Not Used 0
X +4 70 XF— FRIORKBIR 0
68 Zero Return before Cycle Start
0= FH, '1'=¥
z Not Required Required o
X Fah Ny FARO B 400
87 Max. Feedrate for Handle
rA 21% == 7.5m/min S00
YT NS E N
68 Time Constant for Feed 6
21% = 32msec
PYRIEDEE A TR
89 Velocity Bias for Feed 10

*1*=m2Kpps
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YASNAC 2000G XS A —4—% (§/8)

- 160 «

(o A-TR3 72 * BE n o«
PARAMETER ol 1AL
No. | T|ADDRESS MEANING CH
v
AELERE
Diameter /Radius Designation
70 0t &, 'liew¥x & 0
Diameter Radius
G99/G98 A =ixNty b ) !
71 Initial Set O
*0* =G99, 1°=G98
=1
G50 ER7Y+v FAY
72 Display - Preset ON-OFF O
*0*=0FF, *l1°=0ON
4
GRO XM DAdHEA
73 Spindle DA Qutput 0
22047 =10V
' -
C74 SIRLE (—ER) |
74 Retracting Value ®)
*1°% = 0,00l mm or 0.0001linch
4
G775 SIRLER (—ER)
75 Retracung Value 0
217 = 0.001l mm or 0.0001inch i
4
G76 HESR (—FR)
78 Finishing Value (a} O *
1% =m0.00l mm or 0.0001linch | |
G992, G76 Fx 77 (7)
77 Chamfering Width b |
21 = Q1Y —F Lead
v |
GR3 XXwa®xEiEX :
78 Spindle Max. RPM O
*1¢=1RPM i
4 r i
CR4 B XOEXN ;
79 Spindle Max. RPM O :
t1% = | RPM |
Note: Parameter numbers with mark P are optional,



YASNAC 2000G NS A ~9—% (7/8)

H24-28% P2 » Bk Vo
INITIAL
PARAMETER 'ADDRESS MEANING VALUE
EIA/ISOoaseSIAY |
80O = Auto Select Q 1
*0*= OFF, *1°=m0ON
TVF v 2724
81 TV Check ON-OFF 0
Y0% = QFF, 1% = ON
EIA/ISO - FisE
82 Code Disignauon O
0= EJA, *1°mISO '
' T
MM /INCHIEE
83 Designation 0
0t MM, *1°=INCH
/ ¥ ¥ TH-A |
84 Touch Buzzer ON-QOFF 1
0= QFF, ®1%m=mO0N
4
DNCESAY
85 DNC Interface ON- OFF O
0= OFF, *1°¢wON I l
| 4 i l
CR1 XHBADOIENM i i
86 Spindle Max. RPM 0 i
*1*=1RPM |
| 4 |
GR2 EM&kHEN i
87 Spindle Max. RPM O
*1°==1RPM i
ANES 105X D l
88 Command Data X 10 ON-OFF | 0 1
0= OFF, *1°:w= ON ‘ |
4 G00 X% RMEAY II l
89 Tip Nose R Comp. ON-OFF [ 1 ]
f0*= OFF, *1° = QN , "

Note: Parameter numbers with mark y
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are optional.



YASNAC 2000G NS5 A — 5 —W (8/8)

HOA-TEHI LA - BE nmE
PARAMETER =~ INTTTIAL
No. |ADDRESS MEANING VALUE |
X RNy 2322 MER 0 |
S0 Backlash Value
Pl BN BA KT
Z Least Command Increment 0
X 30 0 E
91 Not Used I
ot Us
A 0 !
X ¥R O g
92 Not Used
z O
X BEX0EM (Lo) 60 !
93 Rapid Traverse Rate (Lo)
Z 1% = 72.5mm/ mn 120
i
X BR0FEM (Hi) 600 !
94 Rapid Traverse Rate (Hi) |
A 21 = 7.5mm/ min 1200 Il
X PR OMMAETE N 20
a5 Ac~el. / Deccl. Time Coenst. for RT
Z 21% = 125/8mm/ sec? 40
X gt £ PRt ¥ 20
o8 Zeroc Return Approaching Speed
Z 217w 7.5mmy mn 40
X MEHRMBIEES 500 [
Q7 Zero Return Final Stroke
Z 1% == 0.00l mm 500
MF, SF, TF XL ENFl
98 Delay Time for MF, SF, TF 200
$1° = 0,001 sec
XEY ML - F¥ER
99 Memory Pointer Display
#1*we=1ch
Note: Parameter number 99 is only for display.
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