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1. INTRODUCTION

YASNAC 3000G is a low cost, high performance
CNC specifically designed for machining centers
to direct a three- or four-motion machine tool.
It incorporates the latest microelectironics tech-
nology in everydesign feature, which remarkably
upgrades the basic functions and offers a wide
variety of optional functions,

The improved transistorized PWM servos com-
bined with the optimum pulse distribution control

provides faster and higher accuracy ofmachining,

The totally-enclosed, dustproof enclosure pro-
tects all components from the attack by rugged
industrial environment, This contributes to
longer-lasting control reliability.

On-line diagnostics of YASNAC 3000G identifies
the failed spot and minimizes down time,

2. PROGRAMMING

2.1 TAPE FORMAT

2.1.1 TAPE FORMAT

A variable block format conforming to JIS# B
6313 is used for YASNAC 3000G.

EXAMPLE

x +
= -T

Sign

Down to third decimal places

4 3
‘% Four digits of integer

Table 2.1.1 shows the tape format. Numerals
following the address characters inTable 2, 1.1
indicate the programmable number of digits.

in mm
or
inches

Address character: X

Note: A decimal point musi be omitted in actual programming.

The leading zeros can be suppressed for all ad-
dress codes. Plus signs need not be program-
med, but all minus signs must be programmed.

# Japanese Industrial Standard

in the manual, EOB code in a program example
is represented by an asterisk (*). la actual pro-
gramming, CR (EIA code) or LF/NL (ISO code)
should be used instead of the asteriak ().



Table 2.1.1 . Tape Format

End of Block

" Least input Metric Inch+
[tems incrementf 43 01 mm | 0.001 mm 0.001 0. 0001
- inch inch
Sequence Number N4 N4
- Preparatory Function K G2 T G2
- i . X ) X + 42 X + 43 X +°33 X + 34
Y- .Y +42 .Y + 43 Y + 133 Y + 34
"Move Command zZ Z + 42 Z + 43 Z +33 Z '+ 34
" o (4th ‘axis)f 8 + 42 B + 43 B + 42 B + 43
vy + 42 Yy + 43 Y + 33 Y + 34
| (Radive of @12 0615y 1+42 | I +43 | 1+33 | I +34
Arc Radius in Y direction J + 42 J +43 J +33 J +34
Designation in Z direction .. K + 42 K + 43 K + 33 K + 34
Radius Designationt .| R + 42 R +43 R + 33 R + 34
Helical cl;tting*- Lead K42 K43 K33 K34
. No. of turns . L7 L7
mmfmin inch/min - F4 or F41 F31 or F32
Feedrate mm/revt inch/rev+ F22 or F23 F13 or F14
Tool Offset No. i H2 H2
D D2 D2
Tool Function T2 Tat T2 T4t
Spindle-Speed Function 52 sS4t S2  S4t
" Miscellaneous Function M2 M2
B-Functiont ’ B3 B3
Dwell _ P43 P43
Cutting Feed Start Point R +42 R + 43 R-+ 33 R + 34
Canned Deep Hole Drilling Depth Q42 Q43 Q33 Q34
Cycles’ Dwell P43 P43
No. of Cycles L7 L7
Sequence Number P4 P4
Subprogram? Noc% of Cycles L7 L7
G25 Program Start Sequence No. P4 P4
Copyt End Sequence No. Q4 Q4
No. of Cycles L7 L7
¥ *

Notes: ..

1.. Functions with T

are optional.

2. Oniy the numbers of digits are shown in the above table. Some of them cannot ex-
Refer to the description of each item.

ceed the maximum programmable value,
3. Least input increment (0.01/0.001 mm) is parameter-switched.

4. Feedrate is designated by either mm {inch) per minute or mm (inch) per revolution

which can be switched by G code. {G94, G95)

R is A, B, or C axis; yis U, V, or W axis.

)

6. Inch input is available for the control equipped with an vptional Inch/Metric
selection. Inch/Metric are parameter-switched.

7. Instead of Deep Hole Drilling Depth Q, addresses I (1st depth), J (Decrement) and
K (Final depth) may be used for designating deep hole drilling cycles.



2,1,2 ADDRESS AND FUNCTION CHARACTERS

Address characters and the meanings are shown Function characters and the meanings are shown
in Table 2.1.2.1. in Table 2.1.2,2,

Table 2.1.2.1 Address Characters

B: Basic
O: Optional

Address

Characters Meanings Section

A Additional rotary axis parallel to X-axis o

Additional rotary axis paratlel to Y-axis O

Additional rotary axis parallel to Z-axis O

T ool radius offset number O, B

Unused

Cutting feedrate

Preparatory function

T |e|lgiolw

T ool position offset number

X-coordinate of arc center
Radius for circle cutting/helical cutting

=

J Y -coordinate of arc center

Z-coordinate of arc center
Helix lead for helical cutting

Numbers of canned cycles, subprogram (M$8),
subprogram copies, helical cutting cycles

Miscellaneous functions

Sequence number

mmwoommowwmm/

o122

Same as N (EIA only) :

w
o]

Dwell time, Sequence No. of subprogram (M98, 99),
Sequence No. for start of program copy {G25)

Sequence No. for G73, GB83 depth of cut, shift of
G76, G817, End of program copy (G25)

Radius designation of a circular arc for GG2 and G03
R-point for canned cycles

T
O

o
o

w
o

o

Spindle function

Tool function

Additional linear axis parallel to X-axis

Additional linear axis parallel to Y-axis

Additional linear axis parallel to Z-axis

X-coordinate

Y -coordinate

Nji<|x|g|<lc|a]|w
Wlwlw i oloiolm iw

Z -coordinate




. Table 2.1.2.2 Function Characters

EIA ISO Mean}ngs g
. ) Error in si'gnificant
Blank Nul., data area in EIA -
: Disregarded in ISO
BS ‘BS Disregarded -
Tab HT Disregarded
CR LF/NL End of block-
~ _CR Disregarded'
sp* SP - Disregarded
ER Yo Rewind stop
ucC Disregarded
L.C- Disregarded
{ Control out
Yo Control.in - :
+ + ) Disregarded
- - Negative sign
0tc 9 0Oto9 Numerals
atoz AtoZ Address'characters
0 Regarded as N
/ / Optional block skip
Del” DEL gﬁiﬁfﬁg " Mark) "
Notes:

t.

Characters other than the above cause er-
ror in significant daia area.

Information between Control Out and Con-
In is ignored as insignificant data,

Tape code {EIA or ISO) can be sw1tched by

parameter,

L.abel Skip function:

After switching on the

power .supply, or after making RESET op-

eration,

_ eration panel lights.
" tape information is ignored before the first

EOB code is.read. When an EOB codéis .
[LABEL SKIP lamp goes oul automat-
ically, and a significant data area is initi-
ated.

.read,

L.abel Skip function becomes effec-
tive, and LABEL SKIP lamp on the NC op-
In this condition, all

.

2.1.3 BUFFER REGISTER -

While the control operates with the data in active
register, the next block of data is read out from
the tape and stored into buffer register. Thus,
the tape reading operation ddes not cause loss
time in the machining operation.

Buffer capacity is 96 characters including EOB,.
A command of block exceeding 96 characters
causes errors and the alarm code "14" is dis-
played. The following characters are not read
into buffer register and are not restricted by buff-
er capacity.

- Disregarded codes: (SPACE TAB, ALL. MARK
“ete.)
. Insiénifjcant data from the start to the first
EOB at the l.abel Skip state.
- Control QOut, Control 1n and codes between them.

NOTE:. During tool radius compensqtion* , two
or three blocks are read ahead. In this optional
case, each buffer capacity is the same as the

" above.

2.1.4 TV CHECK
(TAPE VERTICAL PARITY CHECK)

The 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 is set with param-
eter. A block containing an odd number of char-
acters causes error and the alarm code "13" is
displayed. (Refer t04.3.15 TV Check.)

2.1.5 OPTIONAL BLOCK SKIP (”/" CODE)

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

AT



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 operation

and order. Therefore, sequential numbers, dis-
continuous numbers, same numbers and no hum-
ber are acceptable. But it is recommendable to
use numbers in numerical order.

Sequence number is represented by four digits
from 0001 to 9999 with the preceding N, The
leading zeros can be suppressed.

EXAMPLE
N1, NO0i1, N0O1, NOOOLl --- All correct

NOTE: When a number of 5 digits or over is
given ag a sequence number, the latter 4 digits
are effective. When the same sequence number
used for several blocks is searched, address
search stops after reading out the block found
first, The block without a sequence number can
be found by searching the address data in the
block.

2.3 MOVE COMMAND

2.3.1 LEAST OUTPUT INCREMENT

The least output increment is the minimum unit
of movement by which the machine can move and
is represented in millimeters per pulse (or in
deg/pulse t),

Table 2.3.1 Least Output Increment
Linear axis Rotary axist
0.001 mm/
X, Y, Z axis pulse —_—
4th axist 0.001 mm/ 0.001 deg/
pulse pulse

Note: Some machines have the lesast output in-
crement of 0.002 mm/pulse., Refer to
the specifications given by the machine
tool builder.

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 or degreest).

Table 2,3.2 Least Input Increment

x 10 x1
Metric system 0.01 mm 0.001 mm
Inch systemt | 0.001 inch 0.0001 inch
Degree' 0.01 deg. 0.001 deg.
I [
Contents of
Parameter " o!

No. .88

Tool offset value must always be written in0, 001
mm (or 0.0001 incH, or 0.001 degt.), and offset
is possible in these units,

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

- Programming for operation in TAFE mode.
+ Write operation in MDI mode.
- Programming for operation in MEMORY modeT.

- Program editing operation in EDT mode’.

NOTES:

- If NC tape programmed by 0.001 mm is fed in-
to or stored in an equipment set by 0.01 mm
increment, the machine will move ten times
the intended dimensions.

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

+ -‘When the stored program is punched out on the
tapet, the stored figures are punched out "as
stored" regardless of switching of the incre=
ment system.



2,3.3 MAXIMUM PROGRAMMABLE VALUE 2.5 CUTTING FEED

Maximum programméble values of move com- 2.5.1 FEED FUNCTION A (F-FUNCTION A)
mand are shown below. e _ .
’ . o T he four digits following the address F are for
Table 2.3.3 Maximum Programmable Values commanding tool feed rates minute {mm/min),
: : Table 2.5.1.1 shows the programmable range of
ncrement s : '
system % 10 Cxl the F code.
Metric 18388.60 mm $8388.607 mm Table 2.5.1.1 F code (mm/min-A)
Incht =~ | £330.260 inches [ $330.2601 inches Format| Eange.of Meanings
.. e ' Feedrate
Degree®. | 18388.60 deg. | $8388.607 deg.’ Metric [ o | gito F5a00 | 1 to 5400
- System _ mm/min
[n incremental programming, ir_1|.put values and - Incht ’ Fi1 F1to F2125 0.1to212.5
the accumulative value must not exceed the max- System| © inch/mm

imum programmable value. ' :
In absolut : input val d . Note: Where the 4th axis is a rotary axis, refer
n absoluie programiming, loput values and move to 2.14.3 Linear Interpolation (GO1),

amount of each axis specified by the inputs must : '

not exceed the maximum programmab.le_ value. - Machine tool builder's specifications may fix {

o . ) . the maximum cutting feedrate. If so, the rea
Note: The.machine may not function properly if . . -
. . i levant maximum-value is set for parameter
a move command over the maximum program- . -
- . 1 = o F . No. 75. Even when F command in excess of
mable value is given, The above maximum pro- . s . . .
: . this set limit value is given, the feedrate is
grammahble values also apply to distance com- fixed in accordance with specifications
mand addresses I, J, K (R, Q) in addition to . P .
move command addresses X, Y, Z (af ). - Values of F command at linear or circular in-
terpolation represent the tangential feedrate
when two axes are simultaneously controlled.

2.4 RAPID TRAVERSE RATE

EXAMPLE 1 <.

2.4.1. RAPID TRAVERSE RATE
: G291 {Incremental command designation)

Each axis moves at the rapid traverse rate when
GO0 (positioning) is commanded or RAPID mode
(manual rapid traverse) is selected. In the above case, the feedrate is:

500 {mm/min)
94. To the rapid traverse rate, some override

traverse rates can be applied. (Refer to6.1.10 Vv 3002 + 4002
RAPID TRAVERSE RATE OVERRIDE Switch®) T

Z-axis component

GO1 X4000 Y3000 ¥F500 =

Rapid traverse rate is set with parameter No. F

2.4.2 RANGE OF RAPID TRAVERSE RATE X-axis component

Rapid traverse rate is set for each axis in the
. following step. ‘

Step of rapid traverse rate--7.5 mm/n?m oy }300mm/min.
{or deg/min®

The upper limit of rapid traverse rate is 15 m/ 400mm/min.

min (or 41.6 rev. /minf'). However, the upper
limits are subject to the design of the servomo-
tor or machine used. The optimum rate must (a)

be determined in accordance with the specifica- o
S . . Fig. 2,5.1.1
tions given by the machine tool builder.

+X



EXAMPLE 2

G03 X-.. Y.er I... F200 =%
In the above case, the feedrate is:

F =200 mm/min

=/fx2 + fy2

CENTER

{b)
Fig, 2.5.1,2

- Values of F eommand at linear interpolation
represent the tangential feedrate when three
axes are simultaneously controlled.

EXAMPLE

GOl X... Y... Z... F400 =

In the above case, the feedrate is:

F = 400 = /fx2 + fy2 + f22

(mm/min)_

END POINT

+7

Fig. 2.5.1.3

+ Values of F command at linear interpolation
represent the tangential feedrate when four
axes are simultaneously controlled .

F (mm/min) =./fx2 + fy2 + 22 + 12

NOTES:

- A command "F0" cause data errors and the
alarm code "15" will be displayed.

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

EXAMPLE
F-250 = . . . Wrong

2.5.2 FEED FUNCTION B (F-FUNCTION B)

The following feed function may be adopted in
place of the feed function A described above when
parameter No. 87 is set to ''15,"

- Commanding tool feed per minute {mm/min) in
five digits following the address F,

- The command range of the F code is as follows.

Table 2.5.2.1 F Code (mm/min-B)

Range of .
Format Feedrate Meanings
Metric| F41 | F1 to Fs4000 | 01 to 5400.0
mm/min
+ 0.01 10 212.59
Incht | 732 | F1toF21259 | 0.0 to2

As shown ahbove, the feed function B can be treat-
ed similarly with the feed function A, except for
the number of digits of commanded value.

2.5.3 FEED PER REVOLUTION A
{MM/REV COMMAND A)T

When a spindle pulse generator is installedt, the
feedrate per revolution function can be used, and
a new G code will be used for this function. Be-
fore F function for feedrate per revolution is
given, G code of I group shown below must be
designated. When the power supply is switched
on, (G94 is in effect.



. Grcode of ‘Function
D group - :
s Feedrate per minute
G94 {mm/min) designation
G95 " Feedrate per revolution
(mm/rev) designation

Note: For details of these G codes, refer
to 2.14.19 Feed Function Designa-
tion (G94, G95)+

‘Smce F code is modal, the code is effective until
the next F code is given. However, when G94/
G95 are switched over, F code- must be desig-
nated again.

After the deslgnatlon of G95, the feedrate of-
tool per spindle-revolution can be given by 4
digits following F. The command range of the
F code 15 as follows. .

Table 2.5.3.1 F Code {mm/rev-A)

s Range of SRR
Format Feedrate Meﬂamngs
. 0.01 to 99.99
Metric|] F22 F1 to F9999 mm/rev.
Incht | F13 | ¥1to F3936 | 0-001 to 3.936
. inch/frev,

However, the programming of feedrate is re-
stricted by the spindle speed (S) as shown below.

F x S < 5400
{mm/rev) (rpm) - {(mm fmin)
9999

5400sm{min

rev)

rpm

Fig. 2.5.3.1 Restriction of Feedrate {F)
and Spindle Speed (3)

EXAMPLE -

G95 S500 {rpm) =
GO1 Y10000 F60 *
In the above case, the feedrate is:

F 'x §

0. 60 mm/rev x 500 rpm

300 mm/min

fg%laDRA E

+X

Fig. 2,5.3.2

Note: When G94 command ig given, feedrate in
mm per minute can be given by F-function
Al ' :

2.5.4 FEED PER REVOLUTION Bt
(MM/REV COMMAND B)

Instead of the feed per revolution A described
above, the following feed per revolution B may
optionally be incorporated when parameter No.
87 is set to '15."

After designating G95, tool feed per each revo-
lution of the spindle( mm/rev) can be given by
the 5 digits following the F address.

Table 2.5.4.1 shows the programmable range of
F code.

Table 2.5.4.1 F Code {(mm/rev.-B)

Range of <
Format Feedrate Meanings
Metric| F23 | F1 to Fgoggg |0 001 to 99.999
: mm [rev.
Incht | F14 | F1to Fag3ee |0- 0001 to 3.9366
. inch/frev.

However, the programrﬁing of feedrate is re-
gtricted by the spindle speed as shown below.

F X S = 5400

{mm /rev) {rpm) {mm /min)

Note: When G94 command is given, feedrate in

mm per minute can be given by F-function
B. :



2.5.5 SUMMARY OF FEED FUNCTION

Parameter No, 87
= ”0”

F4-digit command

Parameter No. 87
= "15”

F5-digit command

Basic

Basic

F function A

{4-digit mm/min)

F function B

(5-digit mm/min)

Optional

Optional

Feed per
revolution A
(4-digit mm/rev,)

Feed per
revolution B
(5-digit mm/frev,)

Fig. 2,5.5

2.6 AUTOMATIC ACCELERATION AND

DECELERATION

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

without programming.

2.6.1 ACCELERATION AND DECELERATION OF
RAPID TRAVERSE AND MANUAL FEED

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

(See Fig. 2.6.1.)

* Posgitioning (GO00)

- Manual rapid traverse (RAPID)
- Manual coatinuous feeding (JOG)
- Manual HANDLE feeding {HANDLE)

-

Goo

VELOCITY e~

TIME —a

Fig. 2.6.1

2.6.2 ACCELERATION AND DECELERATION OF
CUTTING FEED

In the following operation, the pattern of autoe
matic acceleration and deceleration is exponen-

tial curve. (See Fig. 2.6.2)

+ Cutting feed (GO1 to G03)

v
)
SN
- ////,—
(o]
[
<
o |
5]
i t
TIME —
Fig. 2.6.2

2.7 MISCELLANEOUS FUNCTIONS (M-FUNCTION)

The miscellaneous function is specified with the
address M and two digits. The function of each
M code (MO0 to M99) is determined by the ma-
chine, except for several M codes. Refer to the
machine tool builder's manual for the function of
M codes except for the following M codes con-
cerned with the conirol.

2.7.1 M CODES FOR STOP
(Moo, MO1, MOZ2, M30)

- MO0 (Program Stop)

This code, when given in automatic operation#
mode, stops the automatic operation afier the
commands in the block containing M00 have
been completed and MO0 R signal is fed. The
program may be continued by pressing the
CYCLE START button.

MOl (Optional Stop)

MO1 performs the same function as program
stop MO0 whenever the OPTIONAL STOP switch
is on, When the OPTIONAL STOP switch is
off, the M0l code is disregarded.



- M02 {(End-of-Program)- . . MS4 and M95 are modal, When the power
‘ supply is turned on, M94 (OFF) ig in effect.
MO2 is used at the end of program. When given :
in automatic operation? mode, this code stops
the automatic operation after the commands in
the block containing M0O2 have been completed. this procedure; refer to 4.3.11 Parameter

Although the control is reset in most cases, Writing for Mirror-Image Axis {and 6. 1.25

the details are 'determmeq by the machine, Re- MIRROR IMAGE.AXIS Selector Switch?).
fer to the machine tool builder's manual.

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

- The axis on which mirror images are to be Lt
effected is specified by-parameter No. 91(or
mirror image axis designation switch!. } For

- M30 (End-of-Tape)

"M30 is given at the end of tape. When given'in

- automatic operationf mode, this code stops the
automatic operation after the commands in the
block containing M30 have been completed. In ¥
addition, in most cases, the.control is reset 1 ’
and rewinds the tape (or memory).. Since the - ‘0-—-—---(‘
details are determined by the machine, refer ’ . \
to the machine tool builder's manual. A

:
|

X AXIS MIRROR -

NOTES: _ T ’ PROGRAMMED IMAGE ON

.. When MO0, MOI1, MO2 or M30 is given, it pre- .
" vents the control from reading ahead the next _$* —1 ‘ X
block of information. The single decodedsignal '
is fed in addition to the 2-digit BCD output for
M codes. For the timing of output, refer to Fig. 2.7.2.1
the Appendix 1.

With both the absolute and increment move
commands, the same mirror image effect
will be obtained. The start point of the re-
spective block constitutes the mirror point.

+ Whether MO0, MOL, M02 or M30 executes spin-
dle stop, coolant off or some other executions,
refer to the machine tool builder's manual.

- Whether the control is automatically reset or
rewinds the tape (or memory), is determined
by the following state,

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

(a) Input signal of the control "EQP" (internal cancelled at the same position.

reset input) is wired for "ON" or not.

{b) Input signal of the control "RWD" {rewind NOTES:
input) is wired for "ON" or not. | - When G28 or G29 is used to change tools or for
’ ) . ending machining processes, make sure to can-
Refer to the machine tool builder's manual and cel the mirror image effect by means of M94.
Appendix 1. _ ' If mirror image effect is not cancelled when

G28 or G29 is given, an input error results.

- The mirror image effect is not effective on the
offset movement resulting from the tool offset
function B. It is effective on the offset move-
ment resulting from the tool offset function A
and tool radius compensation C.

2.7.2 M CODES FOR OTHER INTERNAL
' PROCESSES '

M90 through M99 are for internal processes.
. Even when they are given, no external output
signal {BCD and decoded output) will be output. . Do not switch the designation of mirror image
' axis during operations under M95 (ON) mode.

1. Mé i i '
M94/M35(Mirror image ON/OFF}) - Displayed current position by POS key in mir-

M94 - .. Mirror image OFF © ror image fashion indicates the actual motion
M95 - .. Mirror image ON. of tool. Displayed data by COM key show pro-

- With these codes, mirror image operation grammed commands.

can be started and stopped at any desired # "Automatic 0perati6n" means operation in

point on the program, These commands TAPE, MDI or MEM mode in this manual. i
must always be made on a single block. . ’

- 10 -



- Program must be made s0 that mirror image
operation gtarts and stops at the same position.
If the start position and the stop position are

not the same, movements of the machine after
cancelling mirror image will be shifted by the
difference between the both positions.

EXAMPLE
+
X AXIS MIRROR IMAGE ON ... PROGRAMMED COMMAND
]
1
L. éy 40 | A
-, \
// LY
// -20
¢ " " +X
-120 -80Y -40  [STAR 20 40 60 120
\ OINT
\‘
Cep e ee0-40 T 7
PATH BY CORRECT PATH
ERRONEOQUS
CANRCELLING
NO1 G992 X0 YO =+
NO2 MO95 = - . - . . Mirror image on.
NO3 G900 GO1 X4000 Y4000 F300 =
NO4 X12000 =
NO5 X10000 =
NO6 X4000 =*
NO7 X4000 =
If "M94 %" is programmed here, the
tool t line,
NOS X0 YO = ool moves on the dotted line
NO9 M94 = . . ... Correct mirror image off,
N10 X2000 Y-4000 =
N1t X6000
Fig. 2.7.2.2

- 11 -



M96/M97 (Compensation C circular path 2,L7,'3 ‘.OT‘HER M CODES
ON/OFF)*

M96 ... Compensation C circular path ON
M$7 ... Compensation C circular path OFF

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

- In the G41 or G42 cutter radius compensa=
tion mode, when M96 is given, the tool

Table 2.7,3 Typical Examples of M codes
moves along a circular path around a corner '

for Machine

with an angle of 180° or larger. In the M37 M .
mode, the tocl does not move along a circu- M code vieanlngs Remarks
lar path at the corner, but movés. along two Spi
. ' v . pindle forward
intersecting straight lines intersecting at a - MO3 running . M03 and M04 are
calculated intersecting point shifted from Soindl —| not switchable,
the programmed contour by the tool radius. - Mo4 pindle reverse MO05 {stop) must
' running be intermediated.
. M05 Spindle stop
] Mo8 Coolant on
M96 MODE . M97 MODE MOQ9 Coolant’ ;:)ff
CIRCULAR INTERSECTION ~

When these M codes are given in a block together <
with move command, whether the M commands
are executed simultaneously or after completion
of move command, are determined by the type of

-- PROGRAMMED machine., Refer to the machine tool builder's

CONTOUR
manual.
2.7.4 SUBPROGRAM FUNCTION (M98, Mg9)t
Fig. 2.7.2.3 The sequence of operation can be altered by this
option which is available for the control supplied
- M96 and M97 are modal. When the power is with part program storage. The M98 and M99
turned on. M98 takes effect. ° commands can specify the sequence number of
! the block to be performed next. (The previous or
- M86 and M97 are effective on the following the following block. ) ‘Wxth M38 COdf" up to 8
move command blocks. levels of subprogram jumps are possible.
G0l X--- Y-« Fou. Effective from i Jump [nstruction: P... M99 =
M96 (or M97) = the corners of , ' -
| these 2 blocks This command jumps to the block of the se- i
(GO1) X Y... = . - quence number specified by the address P,  ~.7

, When the P command is omitted, the execu-
GOl X+ev+ Yeoo Feovu % Effective from tion returns to the firstaddress of the memory
M96 (or M97) :I the corners of and the operation will be repeated.
thege 2 blocks
(GO1) X-.. Y.-- =

3

2 Jump Tastruction to Subprogram:
) ‘ ; P.o.o. L-.. M98 =

M98 /M99 (Subprogram function}t

MY8 is used when the program is required to

jump from the executing program (main pro-

gram} to the other program (subprogram) and

must return to the main program after the com-

pletion of the subprogram.

These codes are used for jump instruction.
For details, refer to 2.7.4 Subprogram
Function, :

-12 -



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

Address L specifies the number of repetitions
of the subprogram. The maximum program-
mable value of the address L is 8388607.
After execution, the command returns to the
main program.

When address L is omitted, the subprogram is
executed only once. M98 may also be given in
a subprogram to jump to another subprogram.
With the first jump from the main program
counted as the simplex jump, jumps are possi-
ble up to eight levels.

Automatic Return Instruction from subprogram:

MG9 =

At the end of a subprogram, M99 is givea in a

(Main Program])

3*

N1
N2
N3 « « « = - v o v %
N4

3*

T

=
w
[=e]
*

Main
Program NG
N7

N8§

#

Pil M99 =
Ng -
N10
NIl
Ni2
N51
Ns2 . . . . .. . s
N53
N54 . . . . . . . =
N55
N&HG~

M30

Subprogram
1

4

Subprogram
2

PT Mu9
N&7
N58
N59 - . - . . .. %
NGO - « « « « . . =
NEL - o« v v e o %

N62

—

Fig. 2.

7.4.1

- 13 -

single block. When M99 is given in the subpro-
gram towhich a jump was made under the com-
mand of M98, the block in the main program
following the block in which the jump was given
is called back automatically,

Return Block Instruction from Subprogram:
P... M99 =%

When an address P is givenwith M99 at the end
of a subprogram, the retura block can be de-

signated by the address P. The program re-

turns to the block of the main program whose

sequence number is designated by the address

P.

Start

/Simple jump

Simple jump

Return to specified
block

Two levels subprogram
jump

3-Time repeating




NOTES:

- "Subprogram' simply means the program spec-
ified by M98 command. Therefore, no special
consideration is required for storing and edit-
ing of subprograms.

- M98 cannot be used in a subprogram more than
8 leveis. Even when the program copy (G25) is
used in combination, the limit is 8. If more
than 8 levels are programmed, an alarm code
"15" will be displayed.

- Signals M98 and M39 are nét sent to the ma-
- chine. . BN

+ The sequence number designated by the address
P is searched from the first address of memo-

ry and the execution of program starts from the -

first block of the sequence number searched.
Therefore, the same sequence number should
not be wsed,

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

- Addresses P and N designate sequence num-
bers. Up io four-digit number can be used for
sequence numbers and leading zeros can be’
suppressed.

- The sum of the characters of the main program
and the subprogram should not exceed the mem-
ory capacity of the control.

- Address L cannot be used together with M99
command,

- The remaining number of repetitions of a sub-
program is displayed when POS key is depress-
ed, the address L. is set on the address indica-
tor, and ""01" through "08" is set as NUMBER,
during the operation of repeating command
P... L-.. M98 =
-The digit set as NUMBER ‘means the number
of levels that the subprogram has been run.

- Subprograms cannot be executed by writing
M98 in MDI mode.

- Perpetual program runs are possible by using
M99 command in a main program. When the
RESET button is depressed, the program re-
turns to the first address of memory. Refer
to Fig., 2.7.4.2 (a). :

- 14 ~

. Programs which are frequently used can be- .

stored and retrieved. Refer to Fig. 2.7,4.2

{b). When M codes for rewind (M02 or M30)

are used, the program returns to the initial
address. When M codes for-reset are given, )
the following program is executed as & main
program,

> M98 comm:and from punched tape

M98 may be given from punched tape to jump
to a subprogram. In this case, all the subpro-
grams to which jumps are to be made must be
stored in the tape memory. After a jump has
been made to a subprogram in the tape memory,
the rules governing the subprograms as describ-
ed above take effect. After executing the sub-

- program, the program returns to the block that

follows the jump instruction.

NOTES: e
4

- After the subprogramruns, the program returns

to the punched tape and the return block instruc-
tion "P... M99 =" cannot be used. P com-
mand is neglected.

Simple jump command M99 cannot be given

from a punched tape.
If given, it is neglected.

If an M code involving rewinding M code {(M02 S
or M30) is given in a subprogram to which a
jump is made, the tape will be rewound.

- Pay attention to this feature.



Program memory

!

~N-
N1 .« .+« . .. * P—- N1 P150 L10 M98 =
N2 o« v v * N2 P101 L15 M98 =
N3 M30 *
Endless “
N29 - - - (M02) = /
N30 -P1 M99 * Y
N31 .. ... % N10o1 . . . . .. %N
\ Nl )
Endless 15 Times
Machinings
N5 --- MOO */ @ N148 . . . . MO0 *
N60 P31 M99 = Reset N149 M99 =*
N6l - - « « - * N150 . - . . . . N
\ 10 Times
Endless Machinings

N89 ... MO0 =
N90 P61 Mg * Y

Z 2
b P
[~ =]
o W
2 =2
@w o
v o
3# 3*
N—

(a) (b)

Fig. 2.7.4.2
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2.8 SPINDLE-SPEED FUNCTION(S-FUNCTION)

2.8.1 8 2-DIGIT COMMAND )
The spindle speed is specified by two digits fol-
lowing the address S (S00 to 599).

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

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

EXAMPLE

GO0 S11 MO3 * - '
- 5 command -

] Spindle CW )

X+ Y Zeve # S11: Effeclive
Gol Z... F... %
GOO X-ov Y-or Z--. MO5 # :

. Spindle stop
MO3 ] si1: Effective

Xeoo Your 2o 5
GOi Z... F...

S22 = )

Koo Xooe Fowoaer S22: Effective

NOTE: The two-digit BCD output is sent to the

machine when § and two-digit command is issued.

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

B >

2.8.2 § 4-DIGITY COMMAND

- Four digits f‘ollowmg S (SO are uaed to
specify the spindle speed in rpm.

+ The S commard becomes effective when the in-
put signal of S command completion (SFIN) is
turned on after given. For details of timing,

ete., refer to APPENDIX 18 4-digit command.

- 18 -

. When S command is given in a block together
with MO03 (spindle forward running) or the M04
(reverse running), the control proceeds to the
next block after the spindle speed reaches the t
speed given by the S code. For details, refer
to the machine tool builder's manual.

EXAMPLE

51000 MO3 =

"ACTUAL SPINDLE SPEED

COMPLETION OF
M COMMAND

START OF
THE BLOCK

Fig. 2.8.2

.

- 3 commands are modal. Although the spindle
stops at the MO5 command, the S command is
retained. Therefore, when M03 (or M04)} is
given, the Spmdle runs according to the S com-
mand ’

- When S command is changed after the spindle
start by M03 or M04, S command should be
givenr within the range of spindle speed (High
or Low) selected.

NOTES:

" The lower limit of the spindle speed depends on

the spindle drive. If a speed lower than the
manufacturer's specification is given, the ma-
chine will stop: Refer to the machine 1ool
builder's manual for the low-speed limit.
Negative S commands must not be programmed.

- When S and 4 digits are given for spindle speed,

the output for the spindle drive is given in one
of the two following ways.

12 Bits binary non-contact output

. Analog D/A converter output {¥10 v Max.)



2.9 TOOL FUNCTION(T-FUNCTION)

2.9.1 T 2-DIGIY

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

r [0

Tool number

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

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

- the two commands are executed simultaneously,
or

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

depending on the design of the machine,
Por this, refer to the machine builder's manual.

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

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

2.9.2 T 4-piGrt’

Four digits following the address T specifies the
tool snumber.

+ 00080

Tool number

- Lieading zeros may be omitted.

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

2.10 TOOL OFFSET
2.10.1 OUTLINE OF TOOL OFFSET

Tool offset commands are in the following three
groups.

- Tool position offget B (for compensation for
tool length and work location)

This offset is for compensating the difference
of tool positions in X, Y, and Z {4th axis!) axes.
This ingtruction is executed from the block in
which G43, G44 are given together with H or D
code. The instruction is cancelled by G49 com-
mand.

- Tool position offset A (for simple compensation
for tool radius)

This command is for compensating for tool ra-
dius or for offgetting the tool. It is effective in
X, Y, and Z axes (4th axis'). It is executed
only to the blocks in which G45 through G48
commands are given together with HorD codes.

- Tool radius compensation ct (for complicated
tool radius compensation)

This code is for tool radius compensation func-
tions effective to any work contours. It is effec-
tive to X-Y plane (Y-2ZT, or Z-X planest). The
command is executed the moment G41 or G42
is given together with an H or D code. ‘The
command is cancelled by G40 code. For de-
tails of these compensations, refer to 2.14
PREPARATORY FUNCTIONS {G-FUNCTIONS).

2.10.2 STORAGE OF TOOL OFFSET VALUES

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

Up to 99 offset values can be stored in the tool
offset memory.

I Offset value storage: 99 max,. |.

The setting range of offset values ia as follows.

Table 2.10.2.1

Range of offset values
Metrict 0 to $999.999 mm
Incht 0 to ¥40.0000 inch
Degreet! 0 to 1999,999 deg.

For the procedures of storing values into mem-
ory, refer to 4.3.6 Writing of Tool Offset Value.
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2.10.3 H- AND D-FUNCTIOM (H, D CODES)
Two digits, following the address H or D, specify
tool offset numbers.

p O 0]

LIS

To‘(')l offset ___ |
number

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

" Tool offset numbers 00 (HOO or D00} have differ-
ent meanings depending on the respective offset

functions. For details, refer-to the descriptions
on the respective G functions.

NQTES:

- The addresses H and D used to designate taol
offset numbers are equivalent in all respects. *
When H (or D) is given, the system interprets
that D (or H) is also given.

- However, programmers may conveniently dig-
tinguish H from D, thus:

H code
D code

For tool length compensation

For tool radius compensation,

Furthermore, more ¢onveniently for program-
ming, numbers may dlso be distinguished as fol-
lows.

HO1 through H50 --- For tool length
compensation

H51 through D99 For tool radius

compensation

Table 2.10.3

Offset method G code H or D code Offset value memory
G43
No. Offset value
Tool position offset B G44 o1
G49

G46
G417

Tool position offset A

Tool dia. compen- G40
sation C ‘ G4l
(Intersection com- ,

puting system) G42

G45 H @ D— 04

G48 D Eﬂ@j

/ (1p]
03

96
97 £
98
39

- 18 -



2.11 B-FUNCTION'

B-function and T 4-digitfcommands cannot be
ased sirmultaneously.

Three digits following the address B give index
table positions.

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

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

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

depending on the design of the machine tool. For
this refer to the .specifications of the machine
tool builder,

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

NOTES:

- B-function standard interface is in3-digit BCD
output. For output timing, answer back (FIN)
signal, etc., refer to Appendix I.

- With MDI operation on NC panel, 4" is usedto
specify address for B codes. Therefore, when
the control has B-function, the 4th axis control
cannot be added.

2.12 SIMULTANEOUSLY CONTROLLABLE AXES

2.12.1 THREE-AXIS CONTROL

The following axes are simultaneously control-
lable.

Table 2.12.1

Simultaneously
controllable axes

X, Y, and Z axes

Positioning G0O

[.inear interpolatio
car tmerp " | X, ¥, and Z axes

GOl

Circular interpolation | Two axes, XY, YZ,
G02, GO3 or ZX {Note)
gllrzcil%ti‘;ttmg+ Two axes, X and Y

Circle in XY-plane
and linear feed in

Z-axisg direction,

One axis, X, Y, or Z

Helix cutting™
G114, G15

Manual control

Note: Where only one axis is specified, andthere-
fore, no circular interpolation plane is de-
termined, the currently effective plane-
designating G code (G17 through G19 x*) ig
effective. Where the control is not equip-
ped with optional plane-designating G codet,
all X or Y single-axis commands are inter
polated in the XY plane, and Z single-axis
commands will create an alarm " 15" con-
dition. For details, refer to "Circular
interpolation (G02, G03)."

2.12.2 FOUR-AXIS conTror '

The following axes are simultaneously control-
lable.

Table 2,12,2

Simultaneously
controllable axes

Positioning GO0 X, Y, Z, and o axes

Linear interpolation X, Y, Z, and & axes

Go1

Circular interpolation | Two axes, XY, YZ, ZX,
G02, GO3 Xo, Ya, or Z o (Note)
Circular cuttingt :

Gl12, G13 Two axes, X and Y
Helix cutting? (?u‘cle in X\.(-planeland
Gl4, G15 linear feed in Z-axis

direction.

Manual control One axis, X,Y,Z, ora.

Notes:

- The axis o represents any one of axes A, B, C,
U, V and W, selected as the 4th axis.

- When only one axis is specified and therefore
no circular interpolation plane is determined,
the currently effective plane-designating G code
{G17 through G19T) is effective. The designa-
tion of o axis alone will create an alarm ''15"
condition., Where the control is not equipped
with optional plane-designating G codef, all X
or Y single-axis commands are interpolated in
the XY plane, and Z single-axis commands will
create an alarm "15" condition.
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2.13 ADDITIONAL 4TH AXISf

An addltlonal _4th axis can bé mcorporated In
this" manual, the 4th axis is referred to as a-
axis, and represents any of the 6 axes, A, B, C,
U, Vand W, -,

2.13.1 ROTARY AX1S (A, B OR C AXIS)
The rotary axis is defined as follows.

“ Table 2.13.1

Rotary axis Definition )
A axis Rotary axis paréllel to X-axis
B axis Rotary axis parallel to Y-axis
C axis ﬁotary axis parallel to Z-axis
Note: In this manual, any one of the thrée

axes, A, BandC,
8 -axis.

is referred to as

“The unit of output increment and input increment
for B-axis is ""deg.” instead of "mm" used with
linear axes. For the other respects, the ireat-

ments are the same as those in mm. {Metric

system)

Even when mch system is selected- by parameter,
the values for the g-axis remains "deg." unit.
The control does not. convert

commands. However, feedrate command F is
converted. (Refer to 2.14.3 Linear Interpola-
tion)

B-axis coordinate

2.13.2 LINEAR AXIS (U, v OR W AXIS)

The linear axes are defined as follows.

‘Table 2.13.2.,1
Linear axis Definition
U-axis Linear axis parallel to X-axis
V-axis ~ Linear axis parallel to Y-axis
W-axis Linear axis parallel to Z-axis
Note: In thisl manual, linear axes either U, V or

W are indicated by y axis.

The unit output increment and input increment for
- Y-axis is the same as the other linear axes, X, Y
and Z. No discrimination is necessary.

When inch sg.zstem is selected by parameter,
values must be in inches for v -axis,

input

Y

Fig. 2.13.1 4th -Axis in Right-hand
‘ Coordinate System

Table 2.13.2.2

—

‘——____‘—_‘_‘—‘—-

Rotary axis (8) Linear axis (¥)

l.east output increment

0.001 deg/pulse 0.001 mm/pulse

[.east input increment

0.01/0.001 deg. 0.01/0.001 mm

Maximum programmable value

18388, 607 deg, +8388.607 mm

Rapid traverse rate

iC——Jdeg. /min [ deg. /min

Cutting feedrate

(——deg. /min| [C___3deg./min

Marual feedraie

T——Jdeg./min =1 deg. /min

2.13.3 4TH AX1S COMMAND ADDRESS

For the 4th axis address to be programmed in
the NC tape, use one axis specified by the ma-
chine tool builder out of the A, B, C, U, V and
W. ilowever, the control makes no discrimina-
tion in reading the tape program, and accepts
any of the addresses A, B, C, U, V and W.

When writing and editing programs by MDI oper-
ation, select A" as the 4th address designation.

When punching out programs from memory, one
of the addresses,
buildér,; out of A, B, C, U, V and W, is used as
the 4th axis address. For this, refer to the spec-
ifications of the machlne tool bullder.

specified by the machine tool

i
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2.14 PREPARATORY FUNCTIONS(G-FUNCTION)

2.14.1 LIST OF G CODES AND GROUPS

The preparatory functions are programmed with

the address G and two digits.
shows the list of G codes.

Table 2,14.1.3
There are nine groups

of G codes. ‘An "initial state' which the control
assumes at the time it is switched on or depress-
ed RESET button is shiown in Table 2.14.1,1

2.14.1.1

Table
Group Initial state | When reset Remarks
A G00 {Note 2) Basic function group
B G17 No change Plane designation
C G40 G40 Tool radius compensation
D Gao G80 Canned cycle
B G990 (Note 1)| No change Absolute /incremental
F Go4 No change Feedrate per minute /per revolution
G. Gos8 No change Canned cycle return point
A Unspecified | Unspecified | Non-modal
Al Unspecified [ Unspecified Modal
Notes:

1. G90 is the initial state when the parameter No, 78 is "'0."
When it is ''1,"" the nitial state is G91. '

2. GOO is the initial state when the parameter No. 09 is "'0."

When it is "1, " no change occurs.

G codes in groups A through G are modal. When
a modal G code is once programmed, it remains
effective until another G code in the same group

is given,

G codes in the delta group (&) are non-modal,
They are effective only in the block containing
them. G codes in the double delta group ({AA)
are modal only for each specified axis.

Two or more G codes in groups A through G can
be programmed in one block. However, when
two or more G codes of the same group are pro-
grammed in one block, the last given G code has
priority.

G codes in the delta group cannot be program-
med in combination with other G codes in one
block. They must be programmed in an sepa-
rate block. (Exceptions to this rule are shown
in Table 2,14.1.2.)

When an A-group G code is given in canned cy-
cle mode (G73, G76, G81 through G89), the can-
ned cycle is cancelled, and the D group code
becomes G80.

When a reset is made during a tool radius com-
pensation (G41, G42) or canned cycle execution
the G40 or GB80 state is assumed.

In normal command data display, only one of G
codes in the A or D group, and a part of the
delta (A) group are displayed. When NUMBER
is get to 99, all G code groupe can be displayed.
(Refer to 4.3,1 Display of Command Data,) In
the EDT mode, all G codes given in the block are
displayed, regardless of the NUMBER setting.

G43, G44 and G49 codes in the aA group and G45
through G48 in the 4 group can be given together
with the following G codes in the A group, within
the same block.

Table 2.14.1.2

Programmable G code
combinations

G000, GO1
GO0, GO1, GO02, GO3

Ga3, Gad,
68 | G43

A 1G45toG48
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Table 2.14.1.3 List of G codes

G Code | Group Function g g:filt:nal
Goo# A Positioning B
Gol1 A -} Linear interpolation B
Go2 A Circular interpolation, CW B
Go03 A Circular interpolation, CCW B
“G04 A Dwell B
Gl2 A Circle cutting, CW O
G13 A Circle cutting, CCW O
Gl4 A Helical cutting, CW . O
"G15 A Helical cutting, CCW O
Gl1# B XY plane designation o
G18 B . | ZX plane designation O
G119 B YZ plane designation’ O
G257 A Program copy O
G217 A Reference zero check O
-G8 4 Automatic return to reference zero o
G239 A ‘Return from reference zero O
G40# .C | Tool.radius compénsation cancel o
G41 C "Tool radius compensation, left O
G42 C Tool radius compensation, right Q
G43 aA Tool position offset B, plus: direction B
G44 AA Tool position offset B, minus direction B
G45 & Tool position offset A, extension B
G46 A Tool position.offset A, retraction B
G47 1) Tool position offset A, double extension B
G48 "’ ) Tool position offset A, double retraction B
G49 Al Tool position offset B, cancel B
G73 D Canned cycle #10 o]
G76 D Canned cycle #11 O
G8o# D Canned cycle cancel &
Gsl D Canned cycle #1 0
G82 - D Canned cycle F2 0
G83 D Canned cycle #3 o

G84 D Canned cycle #4 o
G85 D | Cannedcycle #5 o]
G8&6 D Canned cycle #6 (o)
G87 D Canned cycle #7 0]
G388 D Canned cycle #8 O
G389 D Canned cycle #9 O
G390 E Absolute command designation B
Gol E Incremental command designation B
G92 A Programming of absolute zero point B
Go4# F Feedrate per minute (mm/min) designation o
G95 F Feedrate per revolution {mm /rev.) 0

designation
Ga8# G Return to initial level for canned cycles o
G99 G. - O

Return to R point level for canned cycles

Note: When power is turned on, the code with # is effective.
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2.14.2 POSITIONING (G00)

GO0 X-vv Yeuu Zuo. (afiil) &

where o= A, B, C, U, V, or W

With this command, the tool is moved simulta-
neously in the three axial directions (four axial
directionst) in the respective rapid traverse
rates to the specified coordinate position. When
a certain axig is missing in the command, the
tool does not move in the axial direction of that
axis.

Rapid traverse ratea differ with each axis and
are determined by the machine tool builder,
Refer to the specifications of the machine tool
builder. :

The tool moves independently on each specified
axis, and therefore, the resultant motion is gen-
erally not-linear. When programming a rapid
traverse, take this into consideration to avoid
any interference of the tool with the workpieces
or other objects,

EXAMPLE

GO0 X4000 Y4000 Z4000 =*

Rapid Traverse Rates

Z X axis: 8 m/min
Y axis: 8 m/min
Z axis: 4 m/min

Fig. 2.14.2

2.14.3 LINEAR INTERPOLATION (501)

GOl X--+ Y... Z--o (gt o..) F...
where o = A, B, C, U, V, or W

With this command, the tool is moved simulta-
neously in the three (fourt) axial directions re-
sulting in a linear motion, When a certain axis
is missging in the command, the tool does not
move in the axial direction of that axis.

Feedrate is specified by an F code. The feedrate
in the component axial directions are so control-
led that the resultant feedrate becomes the spec-
ified feedrate.

F = \/Fx2 + Fy2 + Fz2 + Fa?2

{(where Fx, Fy... are feedrates in the X, Y...
directions.)

The end point can be programmed either in ab-
solute coordinates or in incremental values with
G930 or G91 respectively. (Refer to 2.14.17
Absolute /Incremental Designation (G90, G9 1)

If no F code is given in the block containing the
GOl or in preceding blocks, the block constitutes
an input error.

PROGRAM EXAMPLE

GOl X4000 Y4000 74000 F100 =

Y
100 mm/min
4 RESULTANT
FEEDRATE
. {TANGENTIAL
- FEEDRATE)
0 X
4
4
A
Fig. 2.14.3

Where the optional 4th axis is a rotary axis (A,
B or C), for the same F code, the feedrates in
the basic three axis directions (X, Y and Z}, and
the rotary axis feedrate are as follows.
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Table 2.14.3

In minimum F command unit
F function = 7 | Feedrate in basic Feedrate around
three axes (X, Y, Z) | rotary axes (A, B, C)

Feedrate | F4 1 mm/min. . 1 deg. /min.
Metric | PSF ™I | P41 0.1 mm/rev, ~ 0.1 deg. /min.
system Feedrate | F2.2 0.01 mm/rev, - 0.01 deg. /rev.

per rev. |"F2.3° 0.001 mm/rev. 0.001 deg/rev,

Feedrate | F3.1 " 0.t inch/min. 2.54 deg. /min.
fach per. min.” [ Fj 2 0:01 inch/min. 0.254 deg. /min.
System | peedrate | F1.3 0.001 inch/rev. 0.0254 deg. /rev.

per rev. F1.4 0.0001 inch/rev. 0. 00254 deg. [rev.

Note: When the 4th axis is a linear axis (U, V or W),' its féedrate is
equivalent to that of the basic three axes (X, Y and Z): -

2.14.4 CIRCULAR INTERPOLATION (602, GO3)

The tool is moved along a circular path on the {Where a 4th axis is usedf, in any of the planes
XY, ZX or YZ plane with the following commands. containing that 4th axis.}

Table 2.14.4.1

Go2 Keve Youo Io-- J--- Feuo % XY
(G03) . (or R--.) plane
G032 Fovee XK K-+ I--- Fe.. * ZX
(G03) {or R---) plane
Go2 Yeor Zeoo J-e K--- ... * YZ
{G03) {(or R--:) plane
Circular Coordinate | Coordinate of Feedrate | EOB
interpolation]| of end arc center with .
point respect to start -
point (or radius
value)

The direction of circular motion is specified as

follows.
G02: CW (clockwise)
G03;: CCW (counterclockwise) Y % z

\coz o \coz \ co2
@)Y o o)
z

X
XY plane _ ZX plane Y¥Z plane

Y

“(G17) (G18) (G19)

Fig. 2.14.4.1
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The plane oncircular interpolation is determined
automatically by the combinatiom of the address
codes used X, Y or Z (or at) and I, J or K.
Where no plane can be determined due to the
omission of address codes or otherwise, the
specifications of plane by means of G17, G18 or

G19 becomes effective. In principle, when giving' -

circular interpolation command (G02 or G03}, the
interpolation plane is designated by G17, G18 or
G19 in advance,

G17: XY plane
G18: ZX plane
G1%: YZ plane
EXAMPLES
G03 X1500 Y4000 I-3000 J-1000 F150 =

{a) Absolute designation (G90)

Y

END POINT START
4000 POINT

CENTER =~

-3000

+ x
1500

These G codes specify the tool radius compensa-
tion planes (G41/G42), in addition to the circular
interpolation planes. Unless otherwise specified,
XY plane (G17) is automatically selected when
power ig switched on.

The end point of the are can be programmed in
either abgolute values or incremental values,
with the code G90 or G91. However, the arc
center is always pregrammed in incremental
values with respect to the start point, irrespec-
tive of code G90 or G91,

G03 X-4000 Y2000 I-3000J-1000 F150 =

(b} Incremental designation (G91)

Y

-4000

l

END POINT GO3
2000

CENTER o —~ I- 1000

-3000

4$ X

Fig. 2.14.4.2
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Circular interpolation by radius
Instead of specifying the coordinates of the arc

center by I, J or K, the radius of the arc may
be directly specified with the address R. In this

EXAMPLES . ==
GO03 X1500 Y4000 R3500 F150 x

'(a) Absolute designation ‘(GQO)
Center angle 6 < 180°

Y

END POINT

4000

J

TART POINT

case, R is specified without a sign, and the cen-
ter angle of the arc must be smaller than 180°,

G03 X-4000 Y2000 R3500 F150 =

(b) Incremental designation (G91)

Center angle 8 < 180°

Fig. 2.14.4.3

Where an optional 4th axis is used, circular in-

terpolation is possible in any of the planes includ-

ing the 4th axis.

Table 2.14.4,2

G02 Kewr oo ) Tevs Jou. F--- e Xa
(GO03} (or R--.} plane
Go02 Zovve Ou.. K-. F... * Za [
(G03) (or R---) plane’ -
Go2 Y- - Jooo K- F... * Yo
(G03) {or R--.) plane
~ Circular Coordinate Coordinate of Feedrate | EOB
interpolation| of end arc center with
point respect to start -
peint {or radius
value)

Where o= A, B, C, U, Vor W

Circular arc on a plane, including the 4th axis,

G02; CW.(clockwise)

is defined on a plane on which the 4th axis con-
stitutes the vertical axis, as shown below.

- 26 -
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IG&\GOZ x lﬁoz Z Lﬁoz Y

Xo. plane Za plane

Fig. 2.14.4.4

Where the 4th axis is a rotary axis (A, B or C),
the designation of degree values for the circular
interpolation is different between the metric sys-

tem and inch system, because in the inch system,

— deg
I10.000 deg

——— m

G991 =

G002 X10000 A10000
110000 F200 =

{a) Metric command

Fig. 2.14.4.5

To be more specific, in the inch system, a rec-
tangular coordinate system with 0, 0001 inch
(linear axis) and 0.00254 deg. (rotary axis) is
assumed, and circular interpolation is effected
as circular arcs oo this plane. In this way, the
correct relationship between the coordinate de-
signations for the arc center and for the end

point is maintained.

all designations for linear axes are multiplied by
2.54 by the control but angular designation in de-
grees for rotary axis is not multiplied by 2.54.

—— deg

-927 -

Yo plane

1.0000 inch

| 25.400 deg

G91 =

G02 X10000 A25400
110000 F200 =

{b}) Inch command

A

o 0.00254 deg

0 0.0001 inch

Fig. 2.14.4.6



NOTES: , EXAMPLE

- In a GO2 (G03) block, when the plane specified GO0 X0 YO =
by the address codes X, Y or Z (a1}, andI, J GO02 X0 YO 11000 JO F100 *
‘or K is different from the plane designated by .

G17, G18 or G19, the designation by the ad--
dress codes has priority.

(X orI)and (Y or J): XY plane

. (Z or K) and (X or I): ZX plane

-{Y or J) and {Z or-K): YZ plane
X and o : Xo plane
Z and a : Zo plane
Y and a: Ya plane

-+ One complete circle

When circular interpolation involving a 4th axis
is programmed, the arc end point coordmates
cannot be omitted.

- Where only one axis is specified by the address
codes, circular interpolation is made on the
plane specified by G17, G18 or G19. If three
or more axes are specified, this is interpreted
as an input error.

EXAMPLE

Fig. 2.14.4.7

G91 G17 GO2 X200 1100 Fs50 =*

@ ; "+ If the end point’of an arc is not correctly spec-
ified and does not lie on the circle specified by
2 2 0 * .
G02 X200 YO, 1100 Jo F50 radius, the tool moves along the path shown be-
low. .

EXAMPLE

G17 GO02 X100 Y200 Z300 1100 F50 =

3 | % ?&\\

Input error "0515" ' Ow-
-0
- The feed designation by F codes represents ’ The end point is
velocities in the tangentlal directmn of the . : ARC represented by 'o,"!
arcs. - CENTER
-

- With the YASNAC 3000G a circular arec cover-

: ol
ing two or more quadrants can be programmed \\ 7
with one block. Commands for completely \ : . /

closed circles can’be also programmed.
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.

If the end point is designated in the shaded area,
no alarm condition is created, but the tool keeps
on moving in circle endlessly. Especially when
giving tool compensation, etc., the coordinates

of the end point and the center must be accurate.

When designating circular interpolation using
the radius R command, the center angle cannot
exceed 180°. If a radius shorter than half the
distance between the start and end points is de-
signated, this constitutes an input error.

8 < 180°

Distance between start and end points

2

(a)

PROGRAMMED ARC

8' > 180°
8 < 180°

(b)

Fig. 2.14.4.9

» 1f an arc with a center angle larger than 180° is
given as a circular interpolation through radius
R designation by mistakes, the tool path will be
as shown in Fig. 2.14.4.9 (b) corresponding to
the arc having the opposite center angle 6 .

- With a circular interpolation by radius R des-
ignation, if one or both end point coordinates
are omitted, the tool path will be defined on the
plane designated by the plane designation codes.

- With all circular interpolation blocks, codes
related to arc center such as I, J, K and R can-
not be omitted. If no radius or arc center is
specified, this is interpreted as a zero value.

2.14.5 DWELL (Go04)

G04 P-.. =

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

" Dwell is programmed as an independent block.

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

Table 2.14.5

Metric system Inch system
L i .01 .001
Least input| 0.0 0 0.001" | 0.0001"
increment min mim
Max. dwell| g528 607 sec. 8388. 607 sec.
time
EXAMPLE

G04 P2500 =

Dwell time: 2,500 sec,

An exact-stop-check is made when the dwelltime
with address P is zero or is omitted.

EXAMPLE

G04 PO * or GO04 *

The exact-stop-check is the function of stopping
the advance to the next block while discharging
the servo-lag pulses. Corners are rounded to a
certain extent in normal cutting feed because of
smooth connection between blocks in normal cut-
ting feed, but a sharp corner can be cut if an ex-
act-gtop-check or a dwell is used,

- 99 .



2.14.6 CIRCLE CUTTING (612, 613)7

"Gl2 I..- R-++ Devu Feouu %
. (G13)

With this command, circle cutting is programmed;

Toolupa.th

ax Q-0 @-®-®-®
ENOROREORORIORR0,
(D) represents a set value. of tool radius
compensation,

G1i2:
G13:

Clockwise {CW)
Counterclockwise {CCW)

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

R: Rapid traverse section
{incremental value with sign)

D: Tool radius compensation No.

'F; Cutting feed rate
Fig. 2.14.6. 1

Circle cutting is performed on the XY plane, and
a circle is cut.with the tool moved from the cen-
ter of the circle as indicated above.

In gections ( @ . @) designated by R, the tool
-moves at a rapid traverse rate regardless of the
F code. This is for reducing the air cut time,
and the rapid traverse rate is set by a parame-

ter according to the type of machine. (Parame-
ter No. "66")

- 30 -

When R is zero or is omitted, the tool moves over
the entire path at cutting feedrate designated by
the F code.

- In circle cutting (G12, G13), compensation for the :

tool radius is made regardless of the program-
ming of G41, G42 (tool radius compensation).
Program G12, G13 in'G40 (tool radius compensa-
tion cancel} mode.

When the signs of I, R and (D} are properly con-
sidered, a circle can be cut in the negative direc-
tion of X axis. I, R and (D) are all negative in
the example shown below. Cutting the Y direc-
tion is impossible.

e

Tool -
o e
. \ S X

START
/ POINT

D
i )
//%\
/]
R-(D)
(D) I-(D)

SN

I

Fool path

ciz W-@Q-®-@®- G~ ®
RRORCRICRORORNG
(D) represents a set value of tool radius

compensation.

G12: Clockwise (CW)

G13: Counterclockwise (CCW)

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

R: Rapid traverse section
(incremental value with sign)

D: Tool radius compensation No,

F: Cutting feed rate

Fig. 2.14.6.2



There is the following restriction between radius
I of the finished circle and the value of rapid feed-
rate section R, An input error occurs when this
restriction is neglected. ( + ''15")

Rl < 1]

EXAMPLE

(a) GO0 Z-4000 =*
G12 15000 R4000 D10 F300 *

G000 Z4000 =
D10 = 10.0 mm

,f'_".-
START | /7
POI i
(a) :
\
\
\\
e
30
X R = 40
I = 50

Fig. 2.14.6.3

An error also occurs when the signs of R and I
are different, o

In ecircle cutting (G12, G13), the tool radius com-
pensation number (D) must be programmed. If
omitted, D or H code programmed in the previ-
ous block becomes effective.

(b) GOO Z-3000 =
G12 [-5000 R-4000 D15 F300 *
G00 Z3000 *

D15 = 8.0 mm

START
POINT

+Y

.

Fig. 2.14.6.4
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'2.14.7 HELICAL CUTTING (614, G15)t

Gl4 I.:.-
{G15)

K--. LL--- Re.. D... F...

*

This command executes circular interpolation in
the XY plane and linear interpolation in the Z di-
rection simultaneously.

G1l4: Clockwise (CW)

G15: Counterclockwise (CCW)
I. Radius of circle (incrémenta} value
~ with sign) )
K: Lead of spiral (incremental value
with sign)’
L: Number of spirals {integer)
~R: Rapid traverse section {incremental
value with sign}
D: Tool radius compensation No.
F: Cutting feedrate
where K £ 6.8 |I - (D)
Z
| END POINT
K
> LZ
/ (A case with
2 helixes)
Z K
B -
t -“""--___'
| F -
) START
X POINT
CENTER - START POINT
@1
02 /
y S
NI I
X I-{p)y (@

Fig. 2.14.7.1
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Helical cutting is limited to circular motion on
the XY plane and linear motion in the Z direction.

mined by the sign of K. When K is positive, the
tool moves in the direction of positive Z axis.

I designates the:radius of the cutting circle from
the center of the helical circle. The start point
is limited to the point on the X axis to the right
or the left of the center of the helical circle.
Start cannot be made on Y axis.

L represents the number of helixes, and only an
‘integer without sign should be programmed. If
the desired number of turns of the helix is not an
integer, ‘make an adjustment by shifting the Z axis

‘posttmn of the start point,

In the section des1gnated by R, the tool moves at
rapid traverse regardless of the F code. This is
for reducing the air cut time, and the speed is set
by a parameter according to the type of machine.
{(Parameter No. '"66")

When R'is zero or is omitted, the tool moves over

the entire path in cutting feedrate designated by

F code. ‘The feedrate designated by an F code re-
presents the speed of cxrcular arc compensation
on the XY plane, and the tool moves in synchro-
nization with it in the direction,

In helical cutting (G14, G15), tool radius compen-
gation is made regardless of designation of G41,
G42. Program Gi4, G15 in G40 (tool radius com-
pensation cancel) mode,

There is the following restriction between spiral
lead K and rapid traverse section R, Exceeding
of the restriction causes an input error,

Irl < |K]

An error also occurs when the signs of R and K
are different,

in the block containing G14 (G15),
compensation number (D) must be programmed.
If omitted, D or H code programmed in the pre-
vious block becomes effective.

the tool radius :

. The direction of movement on the Z axis is deter- :

I3



EXAMPLE (Helical cutting)

40 ///é 100
M v/
N
PN
/ 60
l’ \\‘ N
/ N
LT
- N
PS P2 PINN)
N
=] Tool offset No.
R Tool length HOL
Tool radius D02
///////// x
Y
Tool path Pl - P2 ~+ P3 » P4 -+ PH + P2 + P1

Example of program (in the case of incremental command)

N123 GO0 G43 Z-10000 HO1 =* Pl + P2
Ni24 G46 X60000 D02 * P2 -+ P3
N125 G15 16000 K-4000 L3 R-1500 F150 =* P3 + P4
N126 GO0 G46 X-6000 =* P4 -+ PS5
N127 G49 Z22000 =* P5 -+ P!

Note: Helical cutting starts from P3, and the tool moves at rapid
traverse rate in the air cut section designated by R.

Fig. 2.14.7.2
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2.14.8 PLANE DESIGNATION (617, 618, a19)f
The plane for making circular interpoiétion and G25.. .# G25. .. G5« %

tool radius compensation isdesignatedby G codes \
G17/G18/G19. :
G18: ZX plane . - ~ .

G17; XY plane
G19: YZ plane o T Max. 8th level

/ N\

However, for the plane for making circular inter-
polation, addréss characters X, Y, Z;‘"(a)f', 1,
J and K take priority over the designation made
by G17, G18 and G19, The latter designation is o .
valid only when the interpolation plane is not de- However, it is not possible to program G25 in the

termined due to omission of address characters last block of the program to be copied. An input
or the like. SR _ error occurs in this case.

Fig. 2.14.9.1

The axes for performing circle cutting, helical Program copy cannot be programmed in canned
cutting and canned cycles are designated inde- cycle modes (G73: G76, G81 1o G89). 1Ifitis
pendently those of stated above. ‘ programmed, an input error occurs because P,
@Q values of the canned cycles are changed.

-

The move command in each axis can be program- °  However, canned cycles can be programmed in -
med regardless of the plane designation by G17/ ¢  the program to be copied.. :
G18/G19. '

For example, if ) - NP« A

G117 Z--. = -

ig designated, motion is on Z axis.

The plane for making tool radius compensation GSI- -« P...Q... R... x p Program to be
by command G41 or G42 i{s univocally determined . copied
by G17, G18 or G19. It is not possible to desig- .
nate compensation plane including the fourth axis. .
The XY plane (G17) is' selected when the power q
is turned on. N-- o=
2.14.9 PROGRAM copy (625) ' /
G25 Pp Qq ]_,9‘ #+ ¢&———@G25 in canned

G2s p-F. Q.g- T . cycle modes

. causes an input
This command permits the programs with se- . error.

quence numbers p through g to be repeatedly

executed £ {imes.
NOTES:

G25: Program copy
- It is possible to program a simple jump com-

P: Start sequence number
- mand M99 in the program to be copied. That

Q: End sequence number is, it becomes the function of M99 in the main
I: Number of times to be repeated program. (See program example.)
{runs once if omitted) - + The precautions for a G25 are the same as those
: of Mg8, Refer to "NOTE" in 2. 7.4 Subprogram

G25 can be programmed from tape or memory,
‘but it is necessary to store the program to be
copied in memory: FExercise care so that the
sequence numbers do not overlap.

Function,

G25 may be programmed in the program to be
copied.. This is called multiple program copy
and such copy is possible up to eighth level.
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2.14.10 REFERENCE ZERO CHECK (G27)f

This function checks if the tool which has been
programmed to start at the reference zero of the
machine and return to the reference zero point
accurately. :

G27 X--. Y... Z.. (u+...) %

When this command is given, the tool moves at
rapid traverse rate along the three axes (four
~axest) simultaneously to the programmed point,
and a check-is made if this pogition is reference
zero point.
not executed for an axis for which a coordinate
.command was omitted.

ZERO POSITION lamps light up if this position
-matches reference zero point, Automatic oper-
.ation continues if maching is made with all ofthe
designated-axes.  If there is any axis with which
matching is not ma'de, a reference zero error
(alarm code "24""} occurs, and automatic -opera-
tion is interrupted. (CYCLE START lamp goes
out.} ; ;

If G27 is given during tool radius compensation,
matching cannot be made because the tool is po-
gitioned to the point offset by the compensation
value. Use G27 with tool radius compensation
cancelled.

Reference zero point ig a fixed point of the ma-
chine and the return to this point can be made by
"manual return to reference zero' or '"G28 auto-
matic return to return to reference zero.'" See
6.2.1 Manual Return to Reference Zero.

The mirror image is effective to the direction of
movement by a G27 command. Prografn G27 in
M94 (mirror image off) mode toavoid a mismatch
error.

2.14.11 AUTOMATIC RETURN TO REFERENCE
ZERC (G28)t

G28 X--+ Y... Z... (at...)

" With this command, the tool can be programmed
to return to reference zero. The tool moves to

the programmed position at rapid traverse rate,
and then makes ""'return to reference zero'' auto-
matically.

Tool can be programmed to move simultaneously
in three axes (4 axest). However, the tool will
not move in the direction for which a coordinate
instruction is omitted.

- 36 -

However, positioning and check are:

The position of the tool commencing a return to
reference zero should be within a region’in which
return to reference zero is possible (before de-
celeration L.8). (Alarm code '"24'")

It is possible to program the tool to move within
a region in which the return to reference zero is
possible by the preceding programming of posi-
tioning command.

EXAMPLE
Z. ..

G28 Y- -. # (In the case of absolute input)

. ¢ REFERENCE ZERC POIRT

Z AXIS

POSITIONTNG

RETURN TO REFERENCE
_ N 1 ZERO
& START | INTERMEDIATE

z POINT POSITIONING POINT

Y Y AXIS DECELERATION LS

Y

Fig. 2.14.11

"Return to reference zero motion'"' means the se-
quence of motions equal to that from commence-
ment of movement of the manual return to refer-
ence zero to the return tfo reference zero point.

NOTES:

¥ DECELERATION 1S .
rome N\ -
N

- An input error occurs when G28 is given in tuol

radius compensation mode (G41, G42) or can-
ned cycle mode, ( ~ ''0215")

- An input error occurs when G28 is given in mir-

ror image (M95). ( > ''1215")

+ Tool offset is not cancelled by G28 command.

But G28 should be given after cancelling tool
offset as a rule,

When the content of parameter No. 86 is '"1,' the l

control can performs "'rapid return to reference
zero'' instead of '"automatic return to reference
zero'' described above. The operation is as fol-
lows:



- After positioning to intermediate positioning
point B, direct positioning to reference zero is
made by rapid traverse. Return to reference
zero is faster than with the normal "automatic
return to reference zero' using the decelera-
tion limit switches of each axis.

+ Rapid return to reference zero is possible even
when point B is outside the region in which re-
turn to reference zero is possible.

- However, rapid return to reference zero is
possible only after normal return to reference
zero has been completed with all the axes by
manual return to reference zero or by a G28
command after power switching on.

- Rapid return to reference zero is possible only
with a G28 command, and it does not affect
manual return to reference zero.

- Where the control is provided with the fourth
axis, rapid return to reference zero is made
if normal return to reference zero of X, Y and
Z axes has already been completed, unless the
fourth axis is designated in the G28 command.
If the fourth axis is programmed, normal re-
turn to reference zero is executed unless nor-
mal return to reference zero in all four axes
has been completed.

2.14.12 RETURN FROM REFERENCE ZERO (G29)f

This code is used to return the tool to its original
position after return to reference zero by auto-
matic return to reference zero, along the same
path.

G28 Y... Z-v % Point A - B » C
D S (Reference zero point)
. Point B
G29 Y-... Z+e- % Foint C = B + D
Point D

¢
$ (REFERENCE ZERO POINT)

I
1
r‘\ RETURN TO REFERENCE ZERO

- f B
" ; \INTERMEDIATE POSTTIONING
Do~ :’ POINT

¢

d
A

Fig. 2.14,12.1

When G29 is programmed, it is8 not necessary to
consider the distance between point B and C in the
program. Particularly when an incrementatl in-
struction is used, this is effective for returning
tool to the original position, after returning to
reference zero.

Movement of C +~ B and of B + D is made at rap-
id traverse rate simultanecusly along three axes
{simultaneously four axes?) by G29., However, in
an axis for which a coordinate instruction was
omitted, the tool will not move.

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

EXAMPLE 1 {In the cage of absolute input)

Intermediate
N21 G90 = coordinates

X Y Z
N22 G28 Z1000 Y2000 * —s (0, 2000, 1000}

N23 G28 X3000 %+ —— (3000, 2000, 1000)

N24 G29 X-4000 Y-5000 =

Equal to GO0 X3000 Y2000 = J
the two
blocks GO0 X-4000 Y-5000 =
EXAMPLE 2
N31 G91 =*

N32 G28 Z... *%

N33 G28 X2000 Y4000 =
N34 MO6 =

N35 G29 X4000 Y-4000 =

c
ﬁ_ (REFERENCE ZERO)
-

- B > +Y
4 \\
ALY
(=] /
3 / N

d ND X

20 40

Fig. 2.14.12.2
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NOTES:-

+ An input error occurs if G29 isprogrammed in
tool radius compensation mode (G41, G42) or
during canned cycle mode (G73, G76 G81 to

_G89). { = ‘''o215™) -

. An input error occurs if G29 is given without
execution of G28 after the control is turnedon
( > !11215”)

- In principle, cancel tool offset before program-
mingG28 or G29. If they are programmed when
offset is also effective, intermediate positioning
point B will also be offset, and the tool passes
point B', )

-

¢ .
o {I}'(REFERENCE ZERO POINT)

OFFSET AMOUNT

. (INTERMEDIATE POSLTIONING
/ _ 'POINT)

Fig. 2.14.12.3

- An input error occurs if G29 is given during
mirror image (M35). ( "1215")

-

- The following command or operation must not
be taken because intermediate positioning point
B of G28 does not meet with that of G29,

{1} The following operations are made between
G28and G289 commands,

- Setup-of absolute zero (G92, ORG key)
. Machine lock
- Manual operation at Manual Absolute Off

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

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

- 38 -

2.14,13 TOOL RADIUS COMPENSATION C
(G40, 641, Ga2)

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

1. Designation of compensation direction and of
D code '

Tool radius compensation is programmed with
G41, G42 and is cancelled by G40. G41 and
(G42 indicate the directiona of tool offset with
respect to the direction of movement,

G code of tool radius compensation

G code|Group Meaning
- - i
G40 c Cancellatu?n of tool radius
compensation
41 & Tool radius compensation,
left
Tool radius compensation,
G42 C right .

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

G4l (LEFT)

TOOL

G42 (RIGHT) P

Fig. 2.14.13.1

Note that the directions of compensation
(right, left) indicated above are reversed
when the sign of the tool radius value in the
offset memory designated by a D code is neg-
ative. Make sure to designate a D code in the
block containing G41, G42 or in a preceding
block. If D00 is commanded, tool radius will
be regarded as ''0."



Switching between G41 and G42 can be made
in the compensation mode. Detalls will be
given in item 5 below.

Designation of compensating plane

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

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

G codes for designation of planes

G code | Group Meaning
- GL7 B XY plane
G18 B ZX plane
G149 B YZ plane

Note: When the power is turned on, G117 is
effective,

Make sure to designate a G code for plane
designation in the same block as that of G41,
G42 or in a preceding block. Plane desig-
nation cannot be made in acompensation mode.
1t is not possible to apply tocl radius compen-
sation in a plane including the fourth axisT,

Method of entry into compensation mode

When G41 (G42) is programmed, the tool
movesg to an offset position with the distance
equal to the radius. The offset position is
on the normal line at the start point of the
block immediately after G41 {G42). If no
coordinate instruction is programmed in the
block of G41 (G42}, movement is made by
the offset value only. Because G41 (G42)
accompanies a movement, it is necessary
to program GO0 or G01 for a G code in group
A. Aninput error {alarm code "0615") oc-
curs if a G code other than G00, GO1 is pro-
grammed.

LA

-39 -

EXAMPLE (A)

(a) G17 GOl .F... %

G41 (G42) D-++ Xe+eo Y.o. %
Xeow

TOOL, G40

PROGRAMMED PATH

{b) G17 GOl F... A
G41 (G42) D... Xe-: Y-
GO2 X... Yeou Jeov =

#*

TOOL, G40

CENTER

Fig. 2.14.13.2



EXAMPLE (B)

(c} G17 GOl F...

G4l (G42) D---
Kewe Youo

X-.. %

TOOL, G40

(d) G17 GOl F...

G41 (G42) D---

Xeee Y...
Go2 X... Y--
TOOL, G40

*

o

*

e
de
E

CENTER

(e) G17 GOl F-.. *

4.

- 40 -

G41 (G42) D... =
G02 X¢-v Y.oo Jeoo % 7
G41
TOOL, G4Q

=" CENTER

Fig. 2.14.13.3
; o

Pay attention to the fact that offset is made on
the normal line to the program line determin-
ed by the block after G41 (G42) at the start
point in all of the examples {a) to (e) above.
When the movement on the compensation plane
is not programmed in the block after G41(G42),
the next one block’is read ahead and the com-
pensation start with the block. Input error
occurs if move commands on the compensa-
tion plane are not programmed in more than
two blocks. ( + '0615")

When compensation entry is programmed in
the GO0 mode, positioning movement is made
independently by each axis to the offset point.
Take care not to make the tool interfere with
the work.

Movement in compensation mode

When after the tool radius compensation is B
programmed by G41, G42, the tool moves
along the offset path until the instruction G406

is given. As calculation of the path is auto-
matically made by the control, designate only
the shape of the workpiece in the program.
‘Fhe tool path is controlled as follows depend-
ing on the angle between blocks.



a. Inside corner (180° or less):
Intersection computing type

Fig. 2.14.13.4

b. Outside corner {over 180°):
Circular path type (in the case of M96)}

CIRCULAR

\\)‘/—; ARC
r
-

-y ~

Fig. 2.14.13.5

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

Code M97 can be used to machine the outside
corner by the intersection calculation, de-

pending on the work., Refer to 2.7.2 M codes
for Other Internal Processes? for details.

M36 - .- Tool radius compensation circular

path ON

MY7 .-+ Tool radius compensation circular

path OFF (execution of intersection
calculation)

- 41 -

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

Movement in GO0 mode

The instruction GO0 positions tools independ-
ently along each axis toward the final offset
position. Care should be taken on the cutter
path.

GO0
GO0 OR
GO1
3
4
4
4
00

(In M96 mode)

Fig. 2.14.13.6



- Shape requiring care

. Do not program a wedge shape having an
accute angle,

The intersection 1s
located at a far point

M97

Increase
the angle.

Fig. 2.14.13.7
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- (a) Wrong

Where the tool cannot
enter the wedge shape,
the intersection point
is located on the opposite

. slde.

{b) Correct

~——— Program a path allowing

the entry of the tool.



3. Command involving no movement in compen-

sation mode .

- The control normally reads two blocks ahead
during tool radius compensation mode and
calculates the tool path. If either of these
blocks give no coordinate instructions such
as GO4 (dwell), the control reads the block

EXAMPLE

G17 GOl G41 X--- Y+.. De.. Feo. &

Xewe Yoou &

Xiee Yoo =

G04
X...

P1000 * ¢—
Y... %

A——rre——
Xeeo Y. *
Xev-o Yo *
G40 X... Y... x

- 43 -

further ahead and makes calculations. When
coordinate instructione are missing in two or
more blocks, tool radius compensation be-
comes impossible and accurate tool path can-
not be obtained, Therefore, in a program
where G41 or G42 is used, ensure that, after
them, two or more blocks without movement
command in the compensgation plane will not
follow,

Blocks without movement

in compensation plane.



If no movement instruction is programmed in
two continuous blocks, offset in the block im-
mediate before them is'made on the normal
line at the end point. Where movement in the
the compensationplane cannot be programmed

EXAMPLE

Noo1 G117 GOl G41 X-+- Y... D---

Noo2 X--- Y--- =x

XY plane

NO10O X--¢ Y-rr =

in two or more continuous blocks for retraéting
in the third axis or the like, and offsetting on
the normal line is not satisfactory, a dummy
block can be inderted by I, J or K,

| N01;_I--. Jooo &

Dummy blockJ

NO12 Z-.. * 3

4 Z axis

NO19 Z... % )

-

T = = s = e o m e m -y

NO20 X--. Y--. % i-}

— - e s — m e = = -2

-
'
'
[

NO29 X-.. Y... =%
NO30 G406 X... Y... =%

r XY plane

The dummy block is not programmed for
actual movement but il only provides data re-
quired for tool radius compensation calcula-
tion. In the example indicated above, an
instruction that is the same as the first block
(N020Q) of restarted movement of the XY plane
after movement of Z axis is programmed as
a dummy by I, J. I, J, K are used as the
addresses of this dummy instruction, and
they correspond to X, Y, Z axes respective-
- ly. Suitably use them in accordance with the
plane designation,

- 44 -

L]
'
.
1
1
|
|
L}
'
1
1
1
|
'
1

‘ t
. [}
NOIZ:;N019
]

Fig. 2.14.13.8

I: Dummy for X axis

command
Programmed in
incremental
values

J: Dummy for Y axis
command

.K: Dummy for Z axis

comrmand

If X.-. Y... of NO20 is in absolute values in
the above example, give an instruction by con-
verting into incremental values.

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

G



EXAMPLE

NO50

- Switching between G41 and G42 in compensa-

GOl X--. Y... %
N051 GO1 I(b) J(-a) * - . . Dummy block|
NO52 Z. %

} Z axis
NO5§ Z-.. *
NO6¢ GO3 X--. Y-.. I{a) J(b) = . . Circular interpolation—l
NO61 GOl X-++ Yee- %
CENTER tion mode

1

| NOS9 .

[} -

| ~""a b

NOSO

Fig. 2.14.13.9

That is, insert a linear dummy block that
gives the tangential direction at the start
point of the circular interpolation program
block as shown above. Exercise care with
the sign of the dummy block data depending
on the shape of the circle, The tool stops at
point A by the dummy block in preparation
for the next circular command.

14.13.10

Fig. 2.

In this compensation mode, direct switching
between G41 and G42 is possible without mak-
ing cancellation with G40.

EXAMPLE

N10 G17 GOl F... =
N11 G41 (G42) D... =

N20 GO1 X... Y... F... =

N21 G42(G41) X. .. Y-.. = l—Block of

- 45 -

switching

3t

N22 X..



(a) G41 * G42
(M96 mode)

(b) G42 ~ G4i

Fig. 2.14.13.11

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

G42 (G41) =
Xeeo You. %

- Change of tool radius value in compensation
mode

New D code cannot be effective in a compen-
sation mode. Compensation is made with the
initially programmed D code, and it remains
effective until it is cancelled by G40.
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However, it is possible to change the tool ra-
dius value.by changing the contents of the
offset memory of the initially designated D
code. The changing is made by MDI. The
change becomes operative from the block
read ahead into the buffer register after mak-
ing the change. '

BLOCK READ AFTER
CHANGE OF TOOL
RADIUS VALUE

Fig. 2.14.13.12

- Method of cancellation of compensation

G40 is the command for cancelling tool radi-
us compensation and for positioning or feed-
ing the tool to just programmed end point. In
this case, the tool moves to a point on the
normal line at the end point of the block im-
mediately before the block containing G40.
Therefore, no portion will be left unmachined
even when a cancellation with sharp angle is
programmed. Because G40 accompanies can-
celling movement, program it in the G0O or
GO1 mode like G41, G42. An input error
occurs if group A other than G0O, GO1 is
used.



EXAMPLE A

{a) G41(G42) (b) G41 {G42)}
GOl Xe+:o Fevr * G02 X-.. Y-vor ...
G40 X... Feos % GO0l G40 X... Y-...

Y
X
(a) (b)
Fig. 2.14,13.13
EXAMPLE B
(c) G41 (G42) (d) G41 (G42)
GOl X-+- F+vv x Go2z X-.. Y... 1--.
X Yeru % GOl X--. Y... %
G40 = G40 =

CENTER

Fig. 2.14.13.14
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(e} G4l (G42) In all cases (a) through (e) described above,
) ’ : the tool reaches the programmed end point
via the offset position on the normal line at
i the end point of the block immediately before
GO2 X--- Yeoo Lo Joon = G40,

G01 G40 =* - ‘ ]
- . Cautions and remarks in tool radius compen-
sation

A. Restriction of maximum programmable
value

The following restirictions are imposed on
the coordinate command value during tool
radius compensation.

CENTER .

(e)

Fig. 2.14.13. 14 (Continued)

Table 2.14,13.1

Condition Restriction
: ¢
]:_.ength of .lmear R 2 <= +5931. 64 (0) mm
interpolation .
Junction between -, < .
linear line and r = 18388.60 (7) mm

circular arc

nA

Junction between I ' r 2965.81.(8) mm
circular arcs I, J, K £ 2097.15 {0) mm ~
B. Programmed shapes that produce input {1) When programming an inside arc with tool
errors compensation, if
Input errors occur with the following pro- r
grammed shapes. { ~ '"15") | Programmed arc radius r = tool radius d
TOOL - - -

Qutside compensation
= 1s correctly made
i even when r < d

(a) Inside compensation {t) Inside compensation
error error

Fig. 2.14.13.15
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{(2) When no intersection point exists on the

locus of the offset tool center.

NO INTERSECTION

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

Fig. 2.14.13.16

(3} When reversing command or an angle close
to reversing command is programmed in
M97 (Outside Corner Circular Arc Path
Off} mode.

(a) Reversing command

H

Case of linear
command

Note: With the
circular arc com-
mand, tangent angle
9 alone is inguffi-
clent.

(b) Command close to reversing

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

C. Input errors occur when the following G

codes are programmed in the compensa-
tion mode,

Table 2.14.13.2

Prohibited G codes

G codes producing|Gi2, G13, G14, G135,
input errors

(G17 to G19)

G28, G29

G73, GT76, G81 to G89
G92

* If a ""reset operation'' is performed in
the compensation mode, compensation
is cancelled and G40 remains,

. Tool radius compensation C is applied tothe
movement path offset by tool position offsets
B and A, However, in principle, avoid ap-
plying compensation C to the path using tool
position offset A for compensation of tool ra-
dius.

. When programming G41, G42 and G40, G00
or GO1 and an F code should be program-
med in the same block or in a preceding
block.

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

. Program circle cutting (G12, G13), helical
cutting (G14, G15) and canned cycles {G73,
G76, G80 to G89) in the tool radius compen-
sation cancell mode. Circle cutting and hel-
ical cutting incorporate tool radius compen-
sating functions in themselves. Input errors
occur when they are programmed in the

. compensation mode.

. Tool radius compensation is also possible on
circular interpolation by radius R designa-

tion.
—
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Program copy (G25) and subprogram {M98,
M99) can be programmed in the compensa-
tion mode.

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

COMPLETING POSITION
OF PULSE DISTRIBU-
TION OUT OF THE

COMPENSATION PLANE.

COMPENSATION
-PLANE

Fig. 2.14.13.18

. Input error occurs when circular interpola-
tion is programmed out of the plane-desig-
nated by G17, G18 or G19 ( + 0615),

. Offset position may be temporarily modifi-
ed by programming a dummy block using
addresses I, J, K.

(G42}

N100 GOl X... Y... =%
N10o1 ov. .-
N102 Xe.. =

3%

DUMMY BLOCK USING
I, J CODES: N101

Fig. 2.14.13.19
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M. Reading ahead of blocks is prohibited when

MO0, MO1 (M0O2, M30) commands are given
and compensation is usually interrupted.
Continuation of correct compensation is
secured by programming [, J, K in a dum-
my block immediately before MO0, MOl to
avoid interruption,

(Ga1)

N200 GO1 X... Y... =

N201 v Jeow % Command
. movement
Nz02 MOo + data N203
using I, J

N203 X0 Yoo x

Up to 99 radius values can be stored in the
the offset memory in total for the tool ra-
dius compensation, together with the values
for other compensation. Make designation
by a D code or a H code. The maximum
programmable value of tool radius compen-
sation is £999.999 mm (or 140,000 inch}
(Refer to 2.10.2 Storage of Tool Offget
Values, )

Overcut occurs if compensation is program-

med on a step less than the tool radius in
M96 mode. Keep this in mind. Although
undersize cut occurs with the G97 mode, it
is better than overcut with the M96 mode.

OVERCUT

UNDERSIZE
CUT

{a) M96 mode {b) M97 mode

Fig. 2.14.13.20

. Even in M96 mode, the tool moves directly

toward point B without making circular path
if both AX and AY are smaller than a fixed
value as shown below. The fixed value in
this case is the value set by parameter No,
l'|77- "




MOVEMENT
OF TOOL

PROGRAMMING

AX S Y
AY 3 Y

Set value of

Y v:
parameter No. "77"

X

Fig. 2.14.13.21

- Intervention of MDI operation in compensation
mode (See NOTE, )

It is possible to reprogram the following data
in MDI mode after suspending the block, by
turning on the SINGLE BILOCK switch in the
compensation mode of G41 or G42.

Programmable data:
F, M, S, T and Bt codes

Programmable block:
Blocks in the buffer register to be
executed next

.
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Automatic operation is resumed when the mode
is set to the original automatic operation mode
(TAPE or MEM) and then Cycle Start is made.
Do not make Cycle Start in the MDI mode.

Intervention to active buffer in compensation
mode (See NOTE.)

The data given below can be programmed in
‘the compensation mode of G41 or G42 with
procedures identical to those of MDI operation,
after turning on the SINGLE BLOCK switch to
suspend the block, and then, selecting the
RAPID or JOG mode.

Programmable data:
F, M, S, T and Bt codes

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

When the CYCLE START button is pushed in
the RAPID or JOG mode after programming,
the instructions are immediately executed and
signals such as BCD output are sent out.
Automatic operation can be resumed when
CYCLE START is made after returning to the
original automatic operation mode,

NOTE: In the operation described in these
items, the following M codes cannot be written.

MO0, MO1, MO02, M30, M91 to M99



@ e e

@

CPeeeoas e

Go1
G17

GOt Z-2500 F150

40

+X

START POINT
i- CQutside cutting

G4l  —— 5 G42

(G01) F300 =

G41

Goz2
GO1

GO03
G0l

D21 =

Y 14000 =

X3000 Y4000 =

X10000 15000
X3000 Y-4000
Y-10000 =
X-4000 =
X-8000 R5000

X-7000 »*

Inside cutting

Fig. 2.14.13.22

*

e

e
o

Incremental; Z axis lowering
XY plane designation, feed command

Tool radius compensation start
command with tool offset No. 21

Offset to a point on the normal line
of start point of this block.

Outside cutting

R designation circular arc

Fig. 2.14.13.22
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0 OPO00PEOE O©® ® ©

G42

Go02
GOl

G40

J-2000 *

Z2500 =

MOl =

__._._A Dummy block (for modifying

(G01) X13000 Y9000 F2000 =

Z-2500 F150 =*
Y-4000 F300 =
X-6000 *
Y3000 =
X8000 14000 =*
Y-3000 =*
X-6000 =
Y3000 =

22500 =

(GO1) X-6000 Y-12000 F2000 *

offset position)

movement on the

Z axis elevation J Two blocks without
designated plane.

Optional stop

Switching of direction of
compensation (left + right)

Z axis lowering

Ingide cutting

Offset to a point on the normal line
of end point of this block '

Z. axis elevation

Compensation cancel command

The same effect is obtained even when the commands in parentheses
are not rnade. They are entered for ease of understanding.

Fig. 2.14.13.22 (Continued)
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EXAMPLE B

_START POINT

.-—-—.-"’—’

0.

20 20

40 N 40

(G40)
G981 GO1 Z-2500 F150 =
r

G17 F300 =*
G42 D20 X2000.$
G02 X-2000 Y-2000 1-2000 =
G0l X-4000 =
Y3000 =
G02 X8000 I4000 =
G011 Y-3000 *
X-4000 =
Go02 X-2000 Y2000 J2000 =
G40 GO1 X2000 =*
Z2500 =*

PPCoereeeee O

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

Fig. 2.14.13.23
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2.14.14 TOOL POSITION OFFSET B ((43,644,649) EXAMPLE

Tool position offset B adds or sustracts the stored GO0l G43 Z... HOI % 10ffset HO1 is applied
tool offset values to or from the coordinate com- . to Z axis,

mand value of the designated axes. It is mainly
used for tool length compensation in Z axis and .
offset for work mounting position in X, ¥, (at) G44 X... HO2 = |7

axes, .
Offset HO2 is

1. G codes of tool position offset B f applied to X axis.

G43 Y... HO3 =

N
G code | Group Meaning :
. Offset HO3 is
G43 Al Posiiive direction . ) applied to Y
G44 AA Negative direction G44 X... HOO=* | ] axis.
G439 AA Cancel
GO0 G49 = J J

2. G43, G44 have effect on the axis programmed
in the block, and once these instructions are
given, they remain valid until they are cancel-
led by G49. They are modal for each axis un-
like G codes of other A groups,

(=]

When programming G43, G44, G49, the G
code of group A should be GO0 or GO1. An
input error occurs if a command is given in
G02, GO3 or the like.

3. G49 cancels tool position offset B of all the : .
7. Direction of offset

axes simultaneously.

The direction of offset is determined by the

sign of the tool offget value designated by an

4. When programming G43, G44 designate the H code in addition to the G code.

tool offset number by an H (or D) code sirnul-
taneously with designation of the axis.

«-+ Pair designation of axis and H code is Table 4.14.14.1

necessary. Sign of tool offset value
EXAMPLE Positive Negative
. Ga3 Offget in Offget in
GOl G43 Z-.. HOl =« positive direction | negative direction
. Offset HO1 is
. ¢ applied to Z axis Offset in Offset in
G44 . . R . .
. ] negative direction| positive direction
G43 X... HO2 %
' Offset HO2 is Note: Generally, tool offset values should
' applied to X axis preferably be in posgitive values for
the sake of clarity.
GO0 G49 = J

3. Inthecase where tool position offset B is pro-
grammed to two or more axis and then cancel-
lation is made for one axis only, program HO0O
for this axis,
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8.

A,

Offset value

The tool is offset.by the designated tool off-
set value from the command target point
(the point before offset) both with absolute
and incremental insiructions.

EXAMPLE:

If the tool offset value is changed by desig-
nating a new H code during offset, the tool
is offset by the new offset value from the
new target point (the point before offset),
regardless of the previous offset.

(Both command value and tool offset value are given in 0.001 mm.)

Tool offset

Position in absolute

coordinate value

G92 X0 YO Z0 » —_— -

90 GOO = _—

G43 21000 HOl * —— HO1 = 100

G43 X2000 HOZ * —y HOZ2 = 200

G44 Y3000 HO3 % —eewy | HO3 = 300

G44 24000 HO4 * —— HO4 = 400

G43 X1000 HOS * —> HO5 = 500

G43 Y2000 HOO % ~——3 | —

91 GOl F400 * —» -

G44 Z-1000 HOZ x —» | HOZ = 200

G44 X2000 HOZ2 * —> HO2 = 200

G43 Y2000 HO3 * —> HO3 = 300

G43 Z-3000 HO4 & ——> HO4 = 400

G44 X-3000 Y-4000 HO3 *

G43 X0 YO HOO x

GO0 G49 =*
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value
X Y Z

0 0 0

0 0 0

0 0 1100
2200 c 1100
2200 2700 1160
2200 2700 3600
1500 2700 3600
1500 2000 3600
1500 2000 3600
1500 2000 2800
2800 2000 2800
2800 4300 2800
2800 4300 400
-300 -300 400

0 0 400

0 0 0

F

At

I



9. Program "0" as the axis movement instruc-
tion, when movement only by tool offset values
in incremental designation {(G91) is wanted,

G91 GO1 G43 Z0 HO1 F... =«

+++ Offset is made along Z axis in
positive direction only by tool
offset value,

G91 GO0 G44 X0 YO HO2Z =*

++- Offset is made along both X
and Y axes in negative direc-
tion by tool offset value.

It is meaningless to give a sign to "0. "™

In the absolute mode (G390}, program the cur-
rent coordinate command value of the respec-
tive axigs. That is, program so that the in-
cremental movement value becomes zero.

NOTES:
+ If the offget value is changed by MDI in the off-

set mode, this change becomes operative from
the block read next.

Tool position offset A or tool radius compenga-
tion C can be applied in addition to tool position
offset B,

- The direction of offget by tool position offset B

is determined by G43, G44 regardleas of desig-
nation of mirror image,

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

- G43, G44, G49 cannot beprogramme_d in the

canned cycle mode. An input error occurs when
they are programmed.

- When G92 ig programmed in an offset mode, pro-

gramming of absolute zero point is made with
the offset value added. Program G92 in cancel-
led state in principle.

During automatic operation, display of the tool
offset number (H code number) valid for each

axis by tool position offset B is possible. See
4.3.7 Display of Current Tool Offset Number.
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Do2

NO0s G92,

G90

G930

G990

G990

I-"."'"__"'“"i . "'—— ————— b ]
] o ———————— i |
! i H ! 1
i ! I ! 1 -
| SUBPROGRAM | SUBPROGRAM | | SUBPROGRAM !
I 2 .
' 4 o :
= : 1 B | : :
_____ - ! F. S
P B [
. ] _.’_4;’ -
D04 . / D06
= _+X
po1 pO3 .
7 DO5
POINT
X0 YO0 Z10000 x
Goo
G43 X0 D01 =
G43 Y0 D02 * SUBPROGRAM
M98 P100 L1 = N100 G91
GO0 GO0l Z -5000 F 200 =
G43 X0 D03 = G17 F300 =
G43 Y0 D04 = G41 D20 X--7 Y... =%
M98 P100 L1 *
GOO :
G43 X0 D05 *
G43 YO0 D06 = \ G40 X. .- Y... =
M98 P100 L1 * D —— ‘M99 *
Goo .
G49 X0 YO =

Fig. 2.14.14
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2.14.15 7J0OL POSITION OFFSET A
(645 To G48)

Tocl position offset A is for extending or reducing

the movement value designated in the program by

the values in the tool offset memory, and is main-

1y used for tool radius compensation for square
patterns, Therefore, this function is not requir-

ed with controls equipped with G40, G41, G42 3.
(tool radius compensation C}).

1. G codes of tool position offset A

G code | Group Meaning
G45 A Extension
G46 A Reduction
G417 A Expansion by double 4,
G48 A Reduction by double

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

Extension or reduction is made only in the
block in which G45 to G48 are programmedand
movements in other blocks are unaffected,
Therefore, to restore extended or reduced
values to the original program values, an
extension or reduction in the opposite direc-
tion must be programmed eventually.

Make program command by incremental de-
signation (G81) for the sake of making the
above operation clear. When the command is
given by absolute designation{G90), extension
and reduction are made along the direction of
movement to the movement value from the end
point of the preceding block, to the command
target point. That is, extension and reduction
are made to the incremental movement amount.
The programming may become complicated.

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

EXAMPLE
G91
@® Goo G46 X..- Y... DO1 = -« - Reduction
@ Go1 G47 Y... (DO1) F... * ... Extension by double
® G47 X--. {DOI) * .+ . Extension by double
® G47 Y-.. (DOl1) * .+ . Extension by double
@ G47 X... (P01} = e Extension by double
® GO0 G46 X... Y-.. (DO1) * ... Reduction

PROGRAMMING

Fig. 2.14.15.1
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5. Extension and reduction

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

6000 (COMMAND) 4000 %{TENSION BY DOUBLE) ¢

\ ¢
10000. x—nl
ART POINT

ST,
Table 2.14.15.1 POINT (TOOL MOVEMENT)
- - ——= Offset value by preceding block
Sign of tool offset value v prececing Bloc
Positive - Negative
G45 Extension Reduction Fig. 2.14.15.3
G46 Reduction Extension
: - x - Note: Where the tool offset value'is larger
G47 Extension by Reduction by than the programmed movement value,
double double . the direction of movement may be
c4as "Reduction by Extension by reversed when extension or reduction
B double - double is applied.

Note: In general, tool offset value should
be "positive." . ' .
. G46 X1000 D10 = D10 = 2000 oo

6. Values of extension and reduction 1000 (COMMAND)

T . o . i 2000 I _'T
A, Programmed incremental move values are A R

extended or reduced by the designated tool
offset values or by twice their values, END POINT START POINT
(TOOL MOVEMENT)

G91 GO0 G47 X6000 D10 * D10 = 2000
Fig. 2.14.15.4

6000 (COMMAND) 4000 (EXTENSION BY DOUBLE)
—— : 7. The above applies to X and Y axes, but G45
to G48 may also be programmed to Z axis in

106000

START END the same manner. However, becausge they
POINT POINT are used as the position offset to Z axis, the

(TOOL MOVEMENT) program is easier to understand if H codes

are used instead of D codes.
Fig. 2.14.15.2 8. Application to circular interpolation

B. Where extension or reduction is applied to IfI, J, K are programmed in the block with
an axig in the preceding block and the start G45 to G48, extension or reduction is made
point has already been offset, the total move- respectively in the same directions as X, Y

ment value is identical to that described a- Z. Therefore, cutter radius compensation

bove, but the distance is measured fromthe is possible with 1/4 cirele or 3/4 circle only.

offset start point.

With an instruction same as that described
above:
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G91
G45 GO02 X5000 Y5000 15000 D10 #*
D10 = 2000
MOVEMENT OF
TOOL .= 1 )
> {~— EXTENSION OF Y:

PROGRAMMING /’ < 2000

EXTENSION OF X:
2000

5000(1)

EXTENSION OF I:
2000

Fig. 2.14.15.5

In practice, correct radius compensation of
circular arc is made if an offset is applied
in the preceding block.

G891 GO1 F...

G46 X-+.. Y-«. DIO =*

G45 Y-.. =

G4 GO2 X... Y... |i. *
GOl X--« =%

CENTER

~ PROGRAMMING

START POINT

Fig. 2.14.15.6

Note: When it is necessary to program 1/2
circle or 4/4 circle, assemble them
using 1/4 circle and 3/4 circle.

10.

-

When programming G45 to G48, the G code
of group A can be given together in the same
block. An input error occurs if instruction
igs given with other G codes.

When only movement by offset in the incre-
mental designation (G91) is required, pro-
gram "0" as the axis movement instruction.

G991 GOl G45 X0 YO0 DIO F... %

*++ Movement is made in the pogitive
direction along both X and Y axis
by the offset value with D10.

G91 GO0 G46 X0 D1l =

-- " Movement is made in the negative
direction along X axis by the off-
set value with D11,

It is meaningless to give a sign to "0."

NOTES:

- When G45toG48areprogrammed as the simul-

taneous movement instruction along two axes,
extension or reduction is made in the two axes,

Overcut or undersize cut will occur if this is
applied to cutting. Keep this in mind.
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. Even when the offset value is ché.nged by MDI,
the offset instruction previously programmed
will not be affected. It becomes operable when
G45t0G48 areprogrammed thereafter,

- This tool position offset A can be applied in ad-
ditioq to the tool position offset B,

. Mirror image can be applied to tool 'poaition
offset A, That is, it is possible to perform
symmetrical cutting with this offset applied.

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

- G45 to G48 can not be programmed in the canne

EXAMPLE A 30

cycles mode. An input error will occur if
this is programmed.

- 1f G92 is programmed in the offset mode, pro-

gramming of absolute zero point is made with
the offget value added.

In principle, program G92 after returning the
offset value to the original value by program-
ming extension or reduction in the opposite
direction. i

+ During automatic operation, the offgset distance

d

50

in each axis from the programmed end point by
tool position offset A can be displayed. Refer
to 4,3.7 Display of Current Tool Offset Number.

J—

!

30

50
60

70

@h-m-@.ﬂm-@i&-\

40

@~
S@RT

POINT

+X

40

Go1
G46
G45
Go2
Go1

G91

G45
G45

G48

G417
G417
G46
Go3
Go1
G4T
G46

G46
G46

RPELERLOLEE Oe0eees

140

Z-2500 F150 =*

X4000 Y4000 D10 F300 =
Y7000 =

X3000 Y3000 I3000 =

X3000 =*
Y-5000 =*
X5000 =
Y5000 =
X7000 =
Y-6000 =*
X0 *
X-4000 Y-4000 J-4000 =
YO %
X-14000 »*
X-4000 Y-4000 =
Z2500 %

Fig. 2.14.15.8
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EXAMPLE B

50

80

9

40

START
POINT!

EOCPPRPEREE®

2

N
®

G911 GO1
G46
G45
G45 GO3
G45 GO3
G46 GOl

G45

G45 GO3
G46 G0l

G46

70

F300 *
X3000 Y4000 DI5 *
X7000

X4000 Y4000 J4000 =
X-4000 Y4000 [-4000 =
X-2000 *

Y5000 *

X-5000 =

X-5000 Y-5000 J-5000 %
YO

X5000 *

Y-8000 *

X-3000 Y-4000 *

Fig. 2.14.15.9
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2.14.16 CANNED CYCLES
(673, 676, G80 TO G89)t

AT N

- 64 -

. ¢
- Canned cycles (G73, G7[§, G80 to GB89) are sim- - Nine types of cycles, G73, G76 and G&1
plified programs that contain specific movements to G89% are available, and G80 code is command-
over a number of blocks in one block. ed for cancelling them. They are modal G codes
which belong to group D,
Table 4.14.16.1 Canned Cycles
G code Plunging At hole bottom Retraction Application
G73 Wood pecker Rapid traverse High speed
feed - deep hole
drilling
G176 Cutting feed Spindle indexing Rapid traverse Boring
+  Shift + BShift, spindle
start
G80 - - - Cancel £
G81 Cutting feed - Rapid traverse Drilling
G82’ Cutting feed Dwell Rapid traverse Spot facing
GQB Wood pecker Rapid traverse Deep- hole
feed B drilling
G84 Cutting feed Spindle reversing Spindle reversing Tapping
after dwell after cutting feed
G85 Cutting feed - Cutting feed Boring
GB6 Cutting feed Spindle stop Rapid traverse Boring
+ Spindle start
G87 Cutting feed Spindle stop Manual retraction Boring
+ Spindle start
G8s Cutting feed Spindle stop after Manual retraction Boring
dwell + Spindle start
=
G89 Cutting feed Dwell Cutting feed Boring ~



* Command format

G...

l— G code of canned cycle

Yi...

Xt..

Zt...

Rt... P... Q.. L... F *

L Cutting feedrate
Number of repeats

Drilling pitch for G73, G83

— Dwell at hole bottom

— R point coordinate command

- Z point coordinate command

— Drilling position X, Y coordinate command

INTTIAL POSITION
START
POINT

+

Qo
@

R POSITION

©)

-t

Z POSITION
(HOLE BOTTOM)

Fig. 4.14.16.1

Operations @ through @ are executed in one
cycle with the commands shown above.,

®

3

@

In the next and subsequent blocks, the G codes
of the canned cycles are modal, and program
each cycle with changes only in the portions
newly specified by the following commands,

Positioning the drilling position (X, Y)
Rapid traverse to R point

Drilling to Z point

Re turn to R point or to initial point

Xt.o.. yvho.. Change in dril-
ling position

Xteoo ¥ zhl.l 6 e Change in
Z point

X+... Y+... P... = Change in
dwell time

For cancelling the canned cycles, program G80
{canned cycle cancel) or a G code of group A in
the next block.

- G codes of canned cycles and their function are

indicated in Table 2,14.16.2. Both cases of
return to R point (G99) and return to initial point
(G98) are indicated. For proper programming
of these reiurns, program G898 or G99 in the
same block as the canned cycle instruction or
in a preceding block. G98, G99 are modal G
codes of G group. See 2.14.20 Designation of
Canned Cycle Return Point for details.

- Absolute fincremental designation

Address data Xt..., Y+..., Z+... Rt... of
coordinates command of canned cycles follow
the rules for G90 (absolute designation) or of
G891 {incremental designation}. That is, the
above address data are defined as shown below
by G90 or G91 programmed inthe same block
as the canned cycle instruction or in a preced-
ing block.
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+Z

X Y X, ¥
START l
POINT R
R POINT . R POINT
A
Z POINT L Z POINT
z
—Q +X, +Y
{a) With G90 (absolute}) ' {b) With G91 (incremental)
Fig. 2.14.16.2
EXAMPLE
A. G98 G9U G881t X-.. Y--. Z-7000 R-4000 F... =%
- - Return to initial point, absolute
B. G%9 G91 G381 X--- Y--- Z-7000 R-4000 F--- =

- » « Return to point, incremental

®
99" B 1
| |
|

0 é —40
—R POINT
40 $-----— — R POINT
-70
~70 b el L. Z POINT 1
L Z POINT

Fig. 2.14.16.3
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N1 G92 X0 YO 20 =*

Absolute position

N2 G28 G90 G81 X1000 Y1000 z = R = Remarks

Z-5000 R-2000 F100 * »| -5000 -2000 Canned cycle start
N3 G91 X2000 R-3000 =* —— 3| -5000 -3000 Change in X, R
N4 Z-5000 % —— | _8000 -3000 Change in Z
N5 G99 Z-4000 R-5000 * ————| -9000 -5000 Change inR, Z
N6 G80 GO0 Z5000 =* —————— > Tool moves to Z = 0 { Canned cycle cancel
Newly programmed addresses only are Note: Since address P, Q, I, J and K are
changed including the case where switching modal in canned cycle mode, if once
is made from G90 to G91 such as N2 - N3 commanded, they are effective until
indicated in the above case, As for the non- the canned cycle is cancelled.

programmed addresses, the positions pro-
grammed in the earlier blocks are maintained.
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Table 2.14.16.2

With G99 (return to R point}

With G98 (return to initial point}

G173 G73 Xe++ Ye-» Zeso Reee Qeer Leee Foun %
(Fixed pitch)
Q (X, Y) @ (X, Y) INITIAL
-———? -———<4'— POINRT
High speed I i
deep hole ! !
drilling R POINT > % R POINT
Q
bITT S LIS
|
Q ! Ql .
t '_!' L i 8 :
1
1 Q
? H | t
1
ll :
Z POINT Z POINT
G73 G738 X... Ye-o Zeew Reoo L. K Lee- Four %
(Variable I: Initial wvalue
pitch) J: Reducing value
O (x Y) K: Final value O (X, Y) INITIAL
I T POINT
. | i '
| High speed i { =
| deep hole _ R POINT < 1 R POINT
i drilling 1
! 1 I
: § 1
l : _—i_ s I . Pi— 1 §: Fixed
| 1-J 15: Fixed I-J _4_ '
1-2) o 1-23 :
i 1
| : ¢ ; : =
5 ) I - I
; K l, 7 POINT K l. Z POINT
; G768 G776 ¥X--- Yoo Zoo-+ R--- Q... L- - F«vv 2
i
SPINDLE START
(X, ) Q
@——-—? -va Y*)é:/ %g%g%u
| SPINDLE START -T
Boring //

<= T— R POINT

SHIF{
= Z POINT

SPINDLE Q
THDEXING
STOP

R POINT

]

HIF!i
ety Z POINT
SPINDLE

INDEXING Q
STOP
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Table 2.14.16.2 (Continued)

With G99 (return to R point}

With G988 (return to nitial point}

G880 G80 X---
Cancel
G81 G81 X-+v. Y+er Zeo++ Ree- L Feoo %
@ (X, Y) [j (X, Y)
-G * INITTAL
-1 - ; POINT
Drill =
«.——P__ R POINT {___ R POINT
U———- Z PIINT L Z POINT
G82 Gs2 X-- Yera Z- R- P B PR
Qe 0 «v
— ' INITIAL
-H? l POINT
)
Spot
facing (—‘M R POINT R POINT
¥
i
! i
! ]
! {
Z POINT — 2 POINT
DWELL (P) DWELL (P)
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i

Table 2. 14.16.2 (Continued)

With G99 (return to R point}

With G88 (re?ur_n‘ to initial point)

SPINDLE REVERSE
AFTER DWELL

G383 G83 X.-. Yo Z+oo Reo.o Q.. Lie-v Fevoe %
(Fixed -
pitch) -
X, ¥)
@-...‘..(.? Ej__ X, ¥) INITIAL
Deep hole | 9 POINT
drilling _ i ,
; R POINT + R POINT
0 HHE HII
1 Qf . ]
] 1 6 ——4.' S
Q Q; :
8
H 1 é
Q Q
\ 5 H 5
L Z POINT Z POINT
Gg3 G83 X--. Y- Zeeo Revo L.t T K L.« F *
(Variable I: Initfal value
; J: Reducing value
pitch) @ (X, Y) K: Final value @__ (x, ¥3 INTTIAL
- . ? J  POINT
| 1 1
i
Deep hole _ - r R POINT . R POINT
drilling d I
. i H 8 14 )
I-J I-J
8 8
I-2J I-23
‘ § , i 5
K 47 POINT X Z POINT
G84 G84 X--+ Y--. Re-- Pees L Fooo %
(X, Y)
@ (X, Y) Q--—?——'_’ INITIAL POINT
|i : [
] SPINDLE REVERSE [ SPINDLE
/ * REVERSE
Tapping —— R POINT R POINT
L 2 POINT % POINT

SPINDLE REVERSE
AFTER DWELL
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Table 2. 14,16.2 (Continued}

With G99 (return to R point}

With G98 (return to initial point)

G85 Gas X--» Yoo Z... Ree+r L.v. Fu.. =%
@ (X, Y) @ (x Y)
! INITIAL
—--—-? .
=7 I " ro
. INT
. [ |
Boring o R POINT - R POINT
L1 7 pont 7 poINT
G86 G86 Xeer Yeur Zeve Rews Lievee Feovr %
SPINDLE
START
@___(x, n @._ (X, YY" INITIAL
) ] POINT
! SPINDLE i
. START '
Boring R POINT ——— R POINT
i |
! 1
t i
! i
Z POINT 4 2z romt
SPINDLE STOP SPINDLE STOP
G817 G87 X... Y+r: Z:vve Reve Qo Lieve Fovowo x
SPINDLE
@ (X, Y) @ v~ START
=% “QL?—]L INITIAL
! SPINDLE i POINT
/ START :
L—R POINT R POINT
Boring
1 _ manvar MANUAL
~~ RETRACT1ON $- RETRACTION
7 POINT Z POLNT

SPINDLE STOP

Faun

SPINDLE STOP
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Table 2. 14,16.2 (Continued)

With G99 (return to R point)

With G98 {return to initial point)

G388 G8s X..- Y.-- Z-++ Ree- P.vo Leer Foveo %
. 1) @ (x, V) SPINDLE START
— ey ————g INITIAL POINT
I
SPINDLE i
START
A L R POINT
Boring 4 R POIXT
MANUAL
MANUAL " RETRACTION
“” RETRACTION
‘ Z POINT 2 POINT
! SPINDLE STOP
SPINDLE STOP AFTER DWELL
AFTER DWELL (P) ’
G389 GBS X... Y Zoe+e Reer P L- F-.- =%
3 _«»n O _avn
" —===¢—j— INITIAL POINT
1
| |
Boring — R POINT |~ R POINT
| Z POINT | Z POINT
DWELL (P)

DWELL (P)

_ 72 -



Variable pitch command (G73, G83)

In the deep hole drilling cycles of G73 and G83,
variable drilling pitch can be programmed with
addresses I, J, K instead of address @ for pro-
gramming a constant drilling pitch.

_ R POINT
I
I )
I-J
f1 s
I-2J

K
K

K' &K

(a) with 673

!
I-(a-1)] la I I-(o-1)MJ
', x

I: Initial value
valu Command is

J: Reducing value in 2nd given without
and subsequent plunges signs

K: Final value

I-21

K ' 1
K A_z POINTN | L Z POINT

K': Final plunge to Z point

(b) With G83

Fig. 2.14.16.4

The value of § is fixed both with variable pitch
and fixed pitch.

é
Metric system 1.0 mm
Inch systemt 0.1 inch

NOTES:

- Q, 1, J, K are modal during canned cycle
modes and are effective until the canned cy-
cle is cancelled. Specify them without signs.

* Variable pitch can also be programmed by
address Q instead of I, Furthermore, when
instructions Q, I, J, K are given simultane-
ously, drilling cycle is executed with variable
drilling pitch with Q as the initial value.

- 73 -

EXAMPLE

G91 G73 X... Y... R-3000 Z-5500
11000 ... J100 K400 F... =%

Drilling pitch

1st plunge ... 10 mm <:J 11000
2nd plunge ... 9 mm

3rd plunge --.- 8 mm

4th plunge ... 7 mm

5th plunge ... 6 mm

6th plunge ... 5 mm

7th plunge ... 4mm <J K400
8th plunge ... 4 mm

9th plunge ... 2mm <3 K'

Total 55,00 mm ¢ Z-5500



+ Dwell command in canned cycles

In the canned cycles of G82, GB84, G88 and G89,
the dwell is programmed by the digits following
the address P,

Maximum programmable value:
P8388607 = 8388.607 sec.

Measurement of dwell starts at the time of ter-
mination of pulse distribution to Z point. When
P is not programmed or when the designated
time is zero, the next operation commences
immediately after termination of pulse distribu-
tion to Z point. ... This is different from
dwell using G04. P is modal during canned
cycles.

- 3pindle control during canned cycles

With G84, G86, G87, G88 and G786, -spindle con-
-trol signals are sent for spindle stop, spindie
reversging, etc. at hole bottom and at return po-
sitions. See Appendix 2 "Spindle Control in
Canned Cycles" for the interface.and timing of
these signals.

- Intervention by manual op;eration during
canned cycles

In G87 and G89, the automatic operation is sus-
pended after spindle stop at hole bottom. In this
case, select manual operation mode (JOG or
RAPID), and pull the drill up from the hole bot-
tom in the direction of Z axis by manual opera-
tion. Return to the original automatic operation
mode {TAPE or MEM) after ensuring that the
tool is free from interference, and start cycle.
The drill returns to R point or initial point and
automatic operation is resumed.

This movement of automatic return to R point
or initial point is not affected by the manual ab-
solute switch, and the drill always returns to
R peint or initial point.

Number of repeat commands (L.)

For drilling multiple holes at equal intervals,
command can be given in one block by program-
ming the number of repeats by address I.. -

Maximum programmable value:
1.8388607 = 8388607 times

The L command is non-modal, and is valid only
in the programmed block. If L. is not given, the
-operaticn is performed.only one time.
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EXAMPLE

G98 G91 Xa Yb Z- - L4 F...

-—F & [_
Repeat

' 4 times

Hole interval command

— Incremental designation

— Command to return to initial point

Y HOLE 4

DRILLING OF FINAL HOLE

Fig. 2.14.16.5

Note: If the canned cycles are executed with
G90 (absolute designation), hole drilling
is repeated in the same position.
Exercise care in this respect.

NOTES:

+ When the canned cycles are executed by.turning

on the SINGLE BLOCK switch, a temporary stop
is made in an intermediate position, and the
FEED HOLE lamp lights up.

(1) After positioning to (X, Y) point

(2) After positioning to R point

{3) After termination of each cycle, if L. com-
mand has been given,

Lighting of this FEED HOLE lamp indicates that
operation ig in the process of a cycle, and it does
not go out even when the operation mode is
switched to manual mode. It goes out when a
cycle start is made in automatic mode, The
single block stop after the completion of canned
cycles is as usual, and the FEED HOLD lamp
does not light up.

- Be sure to designate R point and Z point by pro-

gramming R and Z before entering the canned
cycle mede. R point and Z point are cleared
when canned cycles are cancelled.



« When executing canned cycles with the address
data changed, the block requires any of the fol-
lowing address command. The canned cycles
will not be executed otherwise,

X,Y, 2, R Q1

- An input error occurs whenany M, S, T, B1
codes are programmed in the blocks of canned
cycles. However, an independent block using
any M, S, T, Bt codes can be inserted in the
middle of the canned cycle mode.

Gs82 X... Z-.. R... F...|820|*
Input errér
# Correct
Xeor Yeru

- An input error occurs when any of the following
G codes are programmed in the canned cycle
mode,

- G codes of 4 and AA group except for
Go4.
. G codes of C group (G41, G42)

When programming G982, G27, G28 etc., make
sure to cancel the canned cycles in advance,
Cancellation is made when a G code of group A
or G80 is programmed.

- An independent block of dwell (G04) can be pro-

- Execution of subprogram (M$88) in canned cycle

mode

In a canned cycle mode, M98 P-.. L... =

can be programmed to call up subprogram and
the canned cycle is continued in the subprogram.
Address P must be reprogrammed when a can-
ned cycle requiring dwell is given in the subpro-
gram, because the address P (sequence No. of
the first block of subprogram) with M98 com-
mand destroys the contents of address P for
designation of dwell time,

Addresses X, Y, Z, R, Q or I should not be
programmed in the block containing M98 or in-
put error occurs. ( -+ '0415")

NOTES:

- Programming consideration of M98 in the can-

ned cycle mode is the same as those of the nor-
mal M98 mentioned in 2.7.4 Subprogram
Function (e. g. Restriction of execution more
than eight levels, M98 command from punched
tape and the like.)

- Program Copy by G25 should not be made in

canned cycle mode.
curs, ( + 0415)

If made, input error oc-

- Address 1. for designation of repetition number

grammed in the middle of the canned cycle mode.

Dwell is executed properly.

-+ An input error occurs when canned cycles are

programmed in the tool radius compensation C
mode (G41, G42). '

- Start of spindle forward or reverse (MO03 or M04)
should be executed by automatic operation com-
mands before entering canned cycles.

Do not enter into canned cycles after manually
switching the spindle between forward and re-
verse,
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of subprograms is nonmodai. But described be-
low is a special case that the address L is re-
tained temporarily.

EXAMPLE

G91 G81 X1000 R-2000 Z-3000 F100 =*

L3 = «+. The canned cycle is not execut-
ed because X, Y, Z, R, Qor I
is not designated in this block.
The L3 is retained.

X2000 =* The canned cycle G81 is ex-

ecuted 3 times using the re-
tained LL3. After the execution
the 1.3 is diminished.

As mentioned above, address L in canned cycle
is retained until executed actually,



EXAMPLE

-N10
N1l
N12
N13
N14
N15
N16
N17
N18
N19

Nog9

N100
N101
N102
N103
N104
N105
N106

Note:

+X

+X
30
START POINT
Fig. 2.14.16.6 §
G92 X0 YO Z¢ =
G90 G988 * - . +« Return to initial point, Absolute
G81 X3000 Y4000 R-2000 Z-3000 F200 * ... Drilling cycle
M98 P100 = -+ « Jump to subprogram
GO0 X0 YO * i
TO5 * e Tapper selection
MO6 =* - - . Tool change
G84 X3000 Y4000 R-2000 Z-3000 F2000 = .. . Tapping cycle
M98 P99 * -+« Jump to subprogram (Note)
G000 X0 YO =
:fi
PO * -+« Reprogram of dwell time (Note)

G991 X4000 L3 =*
Y3000 =
X-4000 L3 = Subprogram for drilling

Y3000 = position pattern.
X4000 L3 ‘
G90 GB80 =

M99 *

Format for reprogram of dwell time is shown. In practice, when the ad-

dress P specifies ''0" in N099 ae described here, N18 M98 P100 * may

be programmed instead of them. This is because, address P in M98 block
. is nonmodal and after the execution of the block, the contents of address P

are reset to zero.

- 76 -



2,14.17 ABSOLUTE/INCREMENTAL DESIGNATION
(690, 691)

These G codes are for designating whether the
movement data following the axis address are in
absolute value or incremental value.

+ G90 . . . Absolute designation

In the block including G20 and in the subsequent
blocks, the movement data which follow addresses
X, Y, z, ot are regarded as absolute values,

G90 GO0 X... Y... Z... #
-+« Absolute designation

« G891 - . . Incremental designation

In the block including G91 and in the subsequent
blocks, said data area is regarded asg incremen-
tal values.

G91 GOt X -+ Yeuo.o F.oov =

.-« Incremental designation
+Y
#)
Y6
Y3
Y /
¥2
1% +X
G91: Incremental X1
G90: Absolute J__—{ X2
X3
Fig, 2.14.17

+ G390, G91 are modal G codes of E group.

« If both G90 and G91 are programmed in the same
block, the G code which was programmed last is
valid.

NOTE:

« The initial state of these G codes when the pow-
er is turned on can be designated by parameter
No. "178."

Parameter No. 78 Initial state
"0" G90
"t 1||‘ G91

2.14.18 FEROGI)!AHMING OF ABSOLUTE ZERO POINT
G692

It is necessary to program the absolute zero point
before programming movement command., When
an absolute zero point is programmed, one abso-
lute coordinate system is determined, and all
absolute movement commands programmed there-
after will move the tool on theprogrammed coor-
dinate.

'ng X"- Y... Z-cn (a’f'... )*

With this command, the current position of the
tool is programmed in-the control as absolute
coordinate polnt (X, Y, Z, oT). That is, pro-
gram the distance (with sign) from the desired

- abgolute coordinate zero position (0, 0, 0, 0f)
to the current position. In other words, G92
command is for designating the position of the
"absolute zero point. "

EXAMPLE

G92 X50000 Y30000 Z4C000 =

Fig. 2.14.18

+ G92 is & G code of non-modal group which is
valid only in the programmed block. It is not
possible to program other G codes, F, M, S,
T, B t codes in the same block.
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NOTES:

» In principle, program G92 in the state where
all tool offset modes are cancelled.

. When the power is turned on, the current posi-
tion of the tool is set as absolute zero point (0,
0, 0, 01). Make sure to reprogram absolute
coordinate by G92 before executing the automa-
tic operation.

The programmed absolute zero point is not af-
fected by reset operation. Perform any of the
following operations for resetting the absolute
zero polnt. ’

1. Use ORG key (see 4.1.13),

2., Write G92 X0 YO ZO ot 0 = in MDImode,
and then execute,

3. Turn the power off and on again.

2.14.19 FEED FUNCTION DESIGNATION
" (@94, Go5 )

These G codes are for selecting whether to desig-
nate the feed in mm/min. or in mm/rev. prior to
programming the F code for feed, in the case
where the control is equipped with feed per revo-
lutiont funetion,

- When G94 * is programmed, the F code pro-
grammed thereafter is executed in mm /min,
(or inch/min.t?, deg/min.t).

- When G95 * ig programmed, the F code pro-
grammed thereafter is executed in mm /rev.
(or inchfrev.t, degfrev.t).

- G94, G95 are modal G codes of F group, and
G94 is selected when the power is turned on,

- When switching between G94 and G95 is made,
the previously programmed F code is cancel-
led. Therefore, a new F code must be prograin-
med.

2.14.20 DESIGNATION OF CANNED CYCLE RETURN
POINT (Gg8, G9g)t

The G codes are for designation of the returning
point on completion of canned cycles,

- G98 Return to initial point

The tool returns to the "initial point" on the Z

axis at the beginning of the canned cycles, on

completion of canned cycles of G73, G786, G81
" to G89.

- 18 -

-+ G9% ... Return to R point

The tool returns to the programmed "R point"
on completion of canned cycle,

G98 - 099 .
—— ?_; -——— INITIAL POINT
|
i

- R POINT

(Zz POINT)

Fig. 2.14.20

- G98, GY9 are modal G codes of group G. G98
(return to initial point) is selected when the
power is turned on.

NOTE: If the next canned cycles are continuously
programmed after return to R point on connection
of the preceding canned cycles instructions, the
canned cycles are executed with this R point as
the start point. In general when drilling many
holes, program G$89 (R point) before the first

drilling and program G838 before the final drilling.



3. NC TAPE PUNCHING

EIA code (EIA RS5-244-A),
ISO code (ISO R840).

3.1 TAPE CODE

g to these codings are

Punching patterns accordin
shown in Table 3.1.1.

3.1.1 TAPE CODE

Before programming, select the code to be used

Available codes for punching a paper tape are:

Tape Codes

Table 3.1.1

- ol To o) o] Jo 0 5} o To oi Jef o 0 olofo
o o ) ofc olc C olo 0 o| lolojolo
s &) ole olclolo olc ol o ololo
quo Ololo o Lol e Q =] clolo [+] o|Qlcto olRlo|o|lo)Cio [+] ojojelo
al< olo o[o[oiofolclo olo[o] [o]clolo olo[a[o]olo
Ol 0[C]0 [ o olololo ol [o]o
B clola ! 010 olcloloiolo
- %) ojclolo olc|olelo C ojololo olo
w oo o O 5 0 o olo o) olofo ololo
2| eiZ 3

m 3] [T - - z o w EEIEIE . mmm R M.m
ﬂ e|®i; _ % ﬂ + N =
! =

m u -l - - Efofla - vmw..! M m_m_ mmm © MA

]

- ol [o o SIlE ol ol Jo B o) o|o[o
~ o o) oo c olo 0 o0 afo ol o o| tolo
o o clo olole olojo &) o o |olo
EO oo~ Q ol O. o [*RE+N -] o elre|Q|C olojo|e o|lo]|o]o o c|lOoj0otQ
M¢ olo 5} o olo ololo olo
<l o 0 o 13 5) IS} olo o o| lolo 0 olo|o
< P o ololoio o| olojolo olo olo 5 ololo
~ ) ololofo o[olololo olo olojoi [olo
[ QO Q
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3.1.2 EIA/150/AUTO-SELECT - If tape reader reads the NC tape of unset code,
INPUT ERRCR lamp on the operator's panel will

Before operating the NC system from punched be illuminated, and the universal display will in-

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 punched out with EIA or
ISO code depending on the contents of parameter

Where the contents of parameter No. 80 are "1,"
the control will automatically adjust so as to read
the tape i«{ith EIA or ISO coding.by sensing first
EOB code at the beginning of the tape with label
skipped. .

With the contents of parameter No, 80 setto’'0," 3.2.1 PROCESS SHEET
the control does not perform Auto-Select function,

No. 82.

3.2 PROGRAMMING

In this case, the tape code is determined accord-  The programming is performed with the process
ing to the contents of parameter No. 82 as shown sheet. It is recommended that the process sheet
below, - to match final specifications should be made by

users in a form easy to perceive and rewrite.

"0" means EIA code. >
Fig. 3.2.1 shows an example of the process sheet.

"1" means ISC code.

1 J K
X Y z
N G R Q L F
P Q « « TiHD[s 1M
T - 1 :’
1 1 ]
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 ]
1 ] i
: ] i
N e R I UL N
Fig. 3.2.1
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3.2.2 GENERAL PROGRAM FORM

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

{E]A Code )
[ lex cr NC DATA 30 B ER
< w o v = <
'l
P
{180 Code } | |
T % P NC DATA M30 LF/NL %
) {OR MO2)

Called EOB or END of BLOCK character

in this manual,

|
|
|
|
L Called EOR or REWIND STOP character

in this.manmual,

Fig. 3

Any LABEL can be written at the beginning of
tape to easily classify the tapes. The label skip
function readily skips the data from LABEL to
the first EOB code skip. Therefore, the undesig-
nated address or function characters can be used
as LABEL. In addition, the meodified code which
disregards parity is also available.

EOR code at the next of LABEL means the stop
peint of tape rewinding,

Where storing NC tape data into memory, with

the label skipped, the memory stores the data
between the first EOB code and the next EOR

code. Therefore, EOR code at the end of tape
must not be omitted,

3.2.3 PRECAUTION IN PROGRAMMING

v

A block ends with EOB (End-of-Block) character.
EOB character is represented by CR in EIA code
and LF/NL in ISO code. In this manual, mark *
is substituted for them to read easily this manual.

A part program ends with the block including M02
(End-of-Program) or M30 {(Ead-of-Tape}.

When M02 or M30 is commanded, automatic op-
erationf is stopped. In most cages, the control
is reset, or rewinds the tape {or memory) auto-
matically. As the details are determined by the
machine, refer to the machine tool builder's
manual.

.2.2

NOTE: See 2.7 MISCELLANEQUS FUNCTIONS

Slash "/" character means the optional block skip
function. This code must be surely puached out
at the head of block (before the address N of se-
quence number). If this 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-
ming, but othersg should not,

Where the tape vertical parity check (TV check)
is made, number of characters in a block must
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 avoided from the
significant data area, if unnecessary.

The maximum allowable number of characters in
a block is 96. 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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a. Position of Optional Block Skip

f R X NI125/7GO0X e X /N126 GOl Z oo X w
DISREGARDED EFFECTIVE

b. Making the Number of Characters even for TV Check

X N1Z GO0 X40000 Z200000 *

7

. L -

20 CHARACTERS _1
(Even, Number)

{0dd number c¢auses tape vertical parity error.)

¢. The Maximum Alloﬁable Number
of Characters in a Block

S. X NO0S8 GO3 X - Z

L 96 CHARACTERS OR BELOW/BLOCK

Fig. 3.2.3

3.3 NCTAPE

3.3.1 PAPER TAPE

Eight- -channel paper tape [or 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 is recommended that the color of the tape is

black or gray, and not of high transparency. If

the tape with high transparency is used, the tape
reader may misread 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 accordmg to contents
of process sheet.

: : - 82 -

When punching the tape, provide the feed holes at
both end parts of the tape. The feed holes part
should be more than 70 cm in length for 6" reell,
and 1 m or more, for 8" reel.

3.3.3 CHECKING OF NC TAPE

NC tape can be checked by uéing the following
functions.

+ Machine lock

- M function lock ¥

- Dry run

- Single block operation

# Japanese Industrial Standard



3.4 NC TAPE HANDLING ed one on the one side of the NC tapes. Before
using the spliced NC tape, make sure that the

3.4.1 SPLICE TAPE sprocket holes are in position. The overlapped
part of tapes should not be extremely thick, and

To splice NC tapes, stick a splice tape(0.08mm  do not use the rigid adhesive agent without flexi-
thickness) with sprocket holes, or fully perforat- pility,

co000000000

00300000000

00000000000

0000000000000 C0OO0O0

00000000000

X E-REN-NIIE-EN.NEE-NY N-NEX XXX ]

00000000000

jooo 00000000 xample

000 00000000
NBC SPLICE TAPE

APPROK. > SPLICE g craNnEL
30M TAPE FULLY PERFORATED

C T 3 SILVER

NC TAPE

Fig. 3.4.1 Splicing of NC Tapes

3.4.2 KEEPING OF NC TAPE with oil-stained gloves.

Properly kept tapes will permit 300 times of

T imize life of NC t NC t
o maximize life of NC tape, protect NC tape reading and rewinding.

from moisture and oil, and do not handle the tape
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4. NC OPERATOR’S PANEL

4.1 PUSHBUTTONS, KEYS, AND LAMPS

4.1.1 POWER ON/OFF PUSHBUTTONS

- Double-action POWER ON pushbutton

To turn on the control, depress the button first
to turn on control power and depress itagain to
turn on servo power. Push the button to recover
servo power after emergency stop.

- POWER OFF pushbutton

Depress it to remove servo power and control
power.

ABE

PO&ER READY “Siar euFFER

INPUT  NC
CRROR ALARM BATTERY  ar
e
P
OFF

FUN(

ORG aLw)lfer

Fig. 4.1.1

4.1.2 [NDICATING LAMPS

- READY lamp

It lights up when the control is ready to oper-
ate with power normally supplied to the control
and servo units. While it remains off, the
control cannot be operated either manually or
automatically,

- LABEL SKIP lamp

It is onwhen the Label Skip function is effective
when power has been turned on or the control
has:been reset. The Label Skip is the function
that makes tape seiting easy byignoringall tape
information until the first EOB is encountered,
It goes off when EOB has been read.

In the MEM or EDT mode, the illuminated lamp
indicates that me mory or tape is rewound.

This display is related to only tape or memory
information 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
operation¥, a block of data is read in advance,
and the lamp goes on and off according to buff-
er storing conditions.

LABE
[ POC\":’“ER READY 5K murrEn

WEUT  pC
ERROR ALARM BATTERY  4nno,
o / N
Q
Prla

OFF

FURCTIC

e T

=

Fig. 4.1.2

- INPUT ERRCR lamp

It goes on when an error is detected in input
information. 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 tape reader

- Destroyed me mory contents

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

# Automatic operation is defined as the opera-
tion in auto-mode (TAPE, MDI, or MEM) and
manual operation, as the operation in HAN-
DLE, JOG, or RAPID mode in this manual.
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- NC ALARM lamp

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

The lamp goes off when the control has been
reset after taking the correct measures for the
error., See 4.3.12 Alarm Code Display.

- BATTERY lamp

It is on when battery voliage 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 in case of power
off.

4.1.3 FUNCTION SELECT KEY$S

The key selects one of five functions for the op-
eration of the display and MDI. Pushing a key
makes it 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 00,
operation time is displayed.

- COM {Command)} key: To display or manually
write a command value for automatic opera-
tion.

- POS (Positien) key: To display a current tool
position.

- OFS (Offset) key: To display or write a tool
offset value.

INPUT NG LsTayus
ERROR ALARM BATTERY ADDRESS COoDE
0 Aulas[ <Yz [=Tx][*
2
BEREBEEL ¥

ADDRESS -

=

c—2

]

tﬁi
[

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,

-+ 2] Key

Each depression of the key moves the address
indicator to the right by one address. If the
key is held depressed for more than 0.5 second,
the indicator will continue to move automati-
cally unti] the key is released.

Key

Each depression of the key moves the address

indicator to the left by one address. If the

key is held depressed for more than 0. 5 second,
the indicator will continue to move automati-
cally until the key is released.

Pushing the both ADDRESS keys simultaneously
makes the indicator go back to '"N."

“STATUS —ALARM-—
ADDRESS CODE CODE
sINfjei|azl x{v]zla]r]ulk]|Rr NUMBER
Q [} -
PI|QJL{F]|S|T|JH|D|M X H l:
FUNCTION ADDRESS NUMBER
com|{ros] o 5| ‘ ‘

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

Fach depression of the key increases the digit-
al display by 1. If the key is held in for more
than 0.5 second, the number will continue to

increase automatically until the key is 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 the key is releaseq



By pushing the both NUMBER keys simultaneous-

ly, NUMBER is get back to "00.'" At that time
depressing the b 'h keys simultaneously again
makes the NUMBER 99.

Es:

~5TATUS CALARM
CODE CODE
Al JJlkIR NUMBER
K 3 I

ADDRESS NUMBER

SIS

Fig. 4.1.5

4.1.6 DATA KEYS

Twelve keys of 0 through 9, - (minus), and CAN
{cancel} are provided for manual data input.
Command values, tool offset values, and param-
eter data are built on the universal display. To
clear the input value, use the CAN key.

4.1.7 WR (WRITE) KEY

Depress it 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

Sequential search keys D-] and B—‘ located he-
tween AS and WR keys are to search forward or
reverse through memory or tape contents for a
particular block.

key is to search the data of one block be-
fore, and key is to search the data of one
block advanced.

ED
s
START
L]
RESET
L}
;
Fig. 4.1.9

4.1,10 ERS (ERASE), INS (INSERT), ALT
ALTER) AND EOB (END OF BLOCK) KEYS

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

- ERS {erase} key

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

- INS (insert) key

It is to add a block of data to a memory, Dea-
press the key flirst, and it lights up indicating
that ithe operator may start MDI operation,
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 a block of data in the memory.
- EOB {end of block) key

It is to store a block of data written in the buff-
er register into the memory in the EDT mode.

START
ioiofcle)
415 e
1 " A 1

Fig. 4.1.10
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4.1.11 START KEY

It is used to start tape punching and'program
storing from tape in the EDT mode.

4.1.12 RESET KEY

The key resets the control. Operations executed
by RESET key {or remote reset button connected
to ERS input terminal) are:

+ Move command cancel

. Buffer register clear

+ Alarm code r'eleasé' if the cause eliminated

. Tool offset cancel

- Miscellaneous function cancel

- Label Skip function ON

- Memory pointer rewind

+ Sequence number reset

- RST signal transmission to the machine

+ G=code of A group changed to GO0 (where pa-
rameter No, 99 = "0"), G-code of C group to
(G40, and G-code of D group to G80

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

- Current position value of each axis

- Modal G-codes (except G-code of C andD group),
and G-code of A group where parameter No,
09 = ||1”

- F commands

- 8§ 4=-digil commands (5 2-digit commands are
affected.)

- Memory contents such as tool offset values and
parameter data

NOTE: Depressing the RESET key or the remote
reset button is defined as Reset operation inthis
manual.

4.1.13 ORG KEY

ORG key is used to set the current position of an
axis at "0." The operation of the ORG key gives
the same result of executing G92 X0 YO0 Z0
(20 F)x.

1. Select any of manual modes {(RAPID, JOG,
STEP, and HANDLE),

2. Any FUNCTION key is permitted {o be set.

3. Select the address of the axis desired,

4. Depress the ORG key.
Then the current position of the selected axis
is get at "0,""

5. Repeat steps 2 to 4 to set the current position
of the other axes at '"0."

NOTE: ORG key is not effective during operation
or while BUFFER lamp is on: data in the next
block are held in buffer register.

LABEL
READY SKIP BUFFER

Llaedd AL AR~

D? D& O Da
LaTaTus-
E

uainialyi

ERRDR ALARM BATTERY AODREES COOE CODE
o s nraez ¥ Al ]a MM BER
=] AT
PlalLfrF|s]|TiR]{D|M ¥ D |:| 5
FUNCTION NUMBER

ffAC TS

Fig. 4.1.13

4.1.14 UNIVERSAL DISPLAY

The display unit shows all the data other than tool
offset number and parameter number. Usually
shown is the data consisting of a sign and seven
digits. On-line diagnostics such as /0 signals
or the result of a part of off-line diagnostics are
displayed in 8 digits,

Dt D6 ﬁ D2 D3I D? Di DO

i LSTATUS- L ALARM

55 COnE CODE

wfez x[v[z]a] 1 [ofx[R NUMBER

-JFls|{T[H|D]M™ X DD
Fig. 4.1.14

4.1.15 TAPE FEED AND SYSTEM NO. SWITCHES

"These switches are mounted above the tape
reader.

- TAPE FEED switch

It is to feed and rewind the tape manually with
the control at standby.
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Setting the switch to F (forward) causes the
tape to feed. To rewind the tape, set the
switch to R (reverse),

Q

@ SYSTEM

— o]
1 PARAMETER |f | Tart
2 CHECK
3 LoAD
¢ TEST () ‘@ >
5 TEST 1) Fo R
(o]

o) @ O
2\

Fig. 4,1.15
+ SYSTEM NO, switch
Set the switch to "0 during usual operation.
Functions to its setting are as follows.
Setting at:
"0" SYSTEM--
Is for usual operation and prevents writing
parameters is prevented,
"1" PARAMETER--

Is to write parameters and at this position
prevents Cycle Start,

Set the switch back to "0" when parameters
have been written,

"2"" CHECK--

Is to collate the system program stored with
the system tape,

"3" LOAD--

Allows storing maintenance tape data into the
control, ’

"4" TEST (0)--

Permits usual operation. Diagnosing of the
memory contents and checking of Reference
Zero position are omitted.

5" TEST (1)--

Writing parameters is effective. Diagnosing
of the memory contents and Reference Zero
position check 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 cone
trol power. The initial timer will be reset in
about two seconds. Then the servo unit is
ready for being powered, which can be 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 for operation.

3. When the NRD (NC READY) signal turns on
the power of the machine and the MRD (MA-
CHINE READY) signal is given to the control

in return, the READY lamp will be lit. The
NC machine is ready to operate.
POWER ON POWER ON
APPROX. |
! 2 SECONDS : CONTROL POWER
T

NRD (NC READY)

SERVO POWER

NRD (NC READY)

L/ ~

MACHINE POWER

MRD (MACHINE READY)

7__/

I
| {
} . READY LAMP
! I
b
ALARM CODE  "31" |"28";  BILANK
Fig. 4.2.1 Sequence of Turning on Operation

4.2.2 TURNING OFF POWER

Depressing the POWER OFF button causes servo
power and control power to be turned off simule

taneously. However, for stabler system opera-

tion, take the following procedure.

1. Depress the EMERGENCY STOP button to
cut off servo power. NRD signal is inter-
rupted, which results in turning off the ma-
chine power, too.
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2. Depress the POWER OFF bution to cut off YASNAC

MACHINE
control power.
EMERGENCY con | e REMOTE
STOP POWER OFF -
| O O=—1 OFF BUTTON
: ] EOF
" CONTROL POWER ! QI REMOTE
t ON BUTTON
- b
CONTROL READY ! !
—i COM
SERVO POWER \\
: i
NRD {(NC READY) \
~
MACHINE POWER \I N Fig. 4.2.3 Connection of Remote Power
= | ON/OFF Buttons
i

MRD (MACHINE READY)

4.3 DISPLAY AND WRI”TING OF COMMAND DATA

READY LAMP

4.3.1 DISPLAY OF COMMAND DATA

v e — e ———f———

"33 T

i
i
ALARM CODE BLANK

Command data can be displayed in any mode using
the following procedure.

1. Depress the COM key, and it lights up.

Fig. 4.2.2 Sequence of Turning Off Operation 2. Select an address character with the

ADDRESS key.

4.2.3 REMOTE TURNING ON/OFF BUTTONS Then command data already entered is dis~
played. The data shows the contents of the
Connect power onfoff buttons to EON, EOF, and active register when the control is in auto-
COM terminals of the control as shown below, matic operation. With the control stopped at
then remote turning on/off operation can he block end, the display shows the contents
made. of the buffer register. The coordinate values

displayed are modified with tool offset value.

EE - T RnAn| EEE

NG
ALARM WATTERY LSglwsH LA mswe

ADDRESS priosy START
PALAL N EAEE FA ] I ERLEE} NUMBER ? 8 9 [.l
= [ Pt
Flajo|sls]T{n]ol~ ¥
i c 4])|(sls
FUNCTION il 23 RESET
canli a1l -

Fig. 4.3.1.1
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- To display all address characters in the select-

ed block

All the address characters in the block can be
displayed while the COM key is held in. By
releasing the COM key, the command data ob-

display.

- To display all G-codes

All the current G-codes are displayed by set-
ting NUMBER at 99" and selecting address

tained by step 2 appears again on the universal Gl or G2Z.
Address G-codes Displayed
o L =t I
61 = A N AN A
P € B A =TT crop
NAME
S O B o Y N A W '
G2 —
LA S i = Ay By A W
A G F E ]

Notes:

1. Double depressions of both NUMBER keys
make the NUMBER 99,

2.

Display for G code of A group is blank when
it is not specified.

Fig. 4.3.1.2 Example of All G-code Display

+ Usual G-code display

When the NUMBER is set at other than 99 ex-
cept in the EDIT mode, the current G code
among listed below will be displayed on the
extreme right of the universal display regard-
less of addresses G1 and G2.

Addresses G-codes Displayed

A Group, D Group, & Group

Gt Gz {except G25, G43 to G48)

Fig. 4.3.1.3

- G-code display in the EDIT mode

ing automatic operation or after a temporary
stop by FEED HOLD pushbutton.

1,

Selecting addresses G1 or G2 in the. EDIT mode

displays stored G-codes in a pointed block ac-
cording to G1 or G2 on their respective group
position on the universal display shown in Fig,
4.3.1.2, The display is made independently
of operating NUMBER keys. '

4.3.2 WRITING COMMAND DATA BY MDI

Command data of a block can be written manu-

ally in the MDI mode when the control is stopped
at block end. Writing operation cannot be allow-
ed if the data remains in the active register dur-

- 91 -

Set the MODE select switch to MDI,
Depress the COM key and it will light up.

Select the address character with ADDRESS
key. G code can be written by selecting ei-
ther one of G1 and G2.

Modal command data already executed is
displayed on the universal display.

Key in the new data through the DATA key-
board.

The display shows the data as it is eniered,
flickering the last significant 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 in enters the buffer reg-
lster as a2 new command data. The coordi-
nate value 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.



D! D& By D4 01 B! O Do
- L.' [ I I ]
LGSR P ARy S
ADDRESS Lsgsgsz e SAT
sINJadar| XY [z 4TI [J<JR| rtemeer [.I
n B
PlajL]|r[s)riH|lo|M * " Lj

RESET

Fig. 4.3.2

NOTES: 4.3.3 CURRENT POSITION DISPLAY
+ Depressing the RESET key during writing op- The current position of X-, Y-, or Z-axis can
eration by MDI deletes all the data already be displayed at any time in all modes. Operating

written. procedure is as follows.

«- When writing G-codes other thanA and D group, .
check the written value on the universal display ’
by setting the number at ''93" with the NUMBER 9. Set the ADDRESS to X. Y or Z using AD.
key. G-codes of other than A and D group and . DRESS keys ro g
some of % group are not displayed by usual dis- )
play operation,

Depress POS key, and it lights up.

Then current position of the selected axis is

- Depressing COM key while writing command displayed on the universal display.

data by MDI dls;?lays-all the addresses of the Either total amount of movement or absolute co-

data already written on the address display. - ordinate value can be displayed by parameter

See 4.3.1 Display of Command Data, - play Y P

setting.

- The data of codes except F, M, S, T and Bt

cannot be changed by MDI operation as far as Where parameter No. 79 = 0"

Cutter Radius Compensation Cis made by G4l - Displayed current position is the same as that

or G42. S . ot

on the current position display unit'.

To write slash "/" code, set the address indica- - Universal display shows total amount of move-
tor to slash "/," input 1 using DATA key, and ment of the tool by manual and automatic oper-
depress the WR key. ation. It cannot be reset by G92.

Bf B4 0% D« B3 DI Di DO

Gl - 561889

E
I
a
]

LstaTys —aLammt
MU ADORESS Cone START
sIN[aTa x Y]z a] o= ]R] temsen
o -
I ="
BENEBEEDELL F3 H c‘

RESET

S0
5600
=

Fig. 4.3.3
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of D6 O D4 0O D; O B
BUFr LA ' -' --r ‘ ‘
- [N s
Latarus L AL amm—t START
RATTERY  ADDRESS cove <oce =
o AAnTa e [Tz« [o xR UM BER [.
PlOfLfF{S[TIH[D[|™ 3 c" c"
FUNCTION ADDRESS NUMBER RESET

Fig.

+ The display is updated even if the LOCK MODE
switch is set to MACHINE LOCK position,

« To reset the displayed data, depress the POS
and CAN keys simultaneously,

- The RESET buttons on the current position dis-
play unitt do not affect the universal display.

Where parameter No, 79 = "1V

- Displayed data is automatically set up by G92
command. The universal display shows the
current position based on the programmed co-
ordinate system as far as manual operation
does not interrupt.

+ Displayed data cannoct be cleared by any buttons
on the operator's panel except ORG key.

- The display is updated even if the LOCK MODE
switch is set to MACHINE LOCK position.

4.3.4 INCREMENTAL VALUE DISPLAY

Incremental values of the axis movement are dis-
played by setting the NUMBER at 99 in addition
to selecting the address of the axis to be display-
ed and pressing the POS key.

Displayed shows:

- Updated distance to the end of the block being
executed in automatic operation.

- Updated distance from the manual operation
starting point in manual operation mode. The
displayed incremental value in manual opera-
tion is cleared by switching the MODE SELECT
switch to TAPE, MDI, or MEM.

4.3.4

4.3.5 DISPLAY OF TOOL OFFSET VALUE

The tool offset value stored in memory can be
displayed at any time in every mode even during
automatic operation.

Operating procedure is as follows:

1. Depress the OFS key, and it lights up.

2. Select the address character H or D with
ADDRESS key,

3. Set tool offset number with NUMBER key.
The selected offset value will be displayed on

the universal display.

The control recognizes addresses H and D as the
same when displaying or writing tool offset value.
If the address other than H or D has been select-
ed, the display will be blank.

4.3.6 WRITING OF TOOL OFFSET VALUE

Writing or modification of the tool offset value is
always possible independently of operation mode.
Writing tool offset value is completed by writing
the incremental value. The written value just
keyed in is added algebraically to the stored off-
set value and displayed as a new offset.

The procedure is as follows:
1. Depress the OFS key, and it lights up.

2. Select the address character H or D using
the ADDRESS key.
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FUNCTION -

Fig. 4.3.6

3. Set the tool offset number using the NUMBER . When the offset value is changed during auto-
’ matic operation, the blocks in buffer register

key.
7 - . . and active register are executed with an old
-_The selected offset value is displayed. one. The new offset value is effective in the
: next block.
4. - Key in offset value to be added from the
. DATA keyboard. The display shows the data
just keyed in, flickering the last significant 4.7.7 DISPLAY OF CURRENT TOOL OFFSET NUMBER
digit. To correct the data just keyed in, de-
press the CAN key and input correct data, _. Display of tool offsel number for tool position
. - . offset B
5. Depress the WR key. Then the displayed data
will be added algebraically to the stored val- To display the current tool offset number for
ue. The summed value is a new tool offset tool position offset B (G43, G44) during auto-
value. matic operation, proceed as follows.
NOTES- 1. Depress the OFS key and set the NUMBER
at 00.
. To enter the new offset data instead of incre-
mental value, depress both OFS key and CAN 2. Select the address character H.
key simultaneously before handling DATA key- Current tool offset number for each axis
board. The offset value siored will be cancel- will be displayed on the universal display.
led and the display shows 0. See Fig. 4.3.7.1.
- Tool offset values. stored in memory will not Note: If the address D is selected in step 2,
be erased by turning off the power. the display shows the current tool offset num-
. Writing and modification of tool offset values .. ber during cutter radius compensation (G41,
can be always possible in any mode including (G42) mode.

.automatic operation mode.

Y-, X-AXIS

G.A;‘—: -,

! ] |

IR =
w 3asnpen ] EEE

[N
Lstarust e AL AR~ START
RATTERY  ADDRESS £O0E cooE e
o MEOOERAECUEEDE Bk 7 &1l s l.l
g [y —
FlalL|F|[S{T]H|D|M * L‘ L' F 5 6
DIEYIE -
FUNCTION ADDRESS NUMBER RESE
Z0E zoelclle
zTEez ]

Fig. 4.3.7.1
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- Display of tool offset wvalue for tool position 3. Select the address character of the axis with

4.3.8 PARAMETER DISPLAY

Parameters stored in memory are to determine

offset A

To display the current tool offset value to which
tool position offset A is functioning, proceed as
follows,

1.

Depress the OFS key and set NUMBER at
00.

Select the address character X, Y, Z or 4.

Then the display shows the current offset
value for the selected axis. The value dis-
played means the departure of the tool from
the commanded position without being off-
set,

'the ADDRESS key when displaying the param-
eters requiring axes selection,

The parameter data will be displayed as it is
entered on the universal display. If the ad-
dress character except for axis X, Y, Z, or
4 is selected for parameters requiring axis
selection, the display will be blank.

4.3.9 WRITING PARAMETERS

Optimum data of parameters have been set ac-
cording to machine performance and applications,
FParameters are interlocked by setting SYSTEM

NO. switch at '"'0" so that the data are not acei-

dentally erased or changed. Where it is desired

to modify the data of parameters, consult the ma-

the operating conditions such as rapid traverse

rate and tape code,

Parameter display can be 1.

made in any mode of operation using the follow-

ing procedure.
see Table 4,3.2

1.

For meanings of parameters, 2.
List of Parameters.

Depress the PRM key, and it lights up.

Set the parameter number using NUMBER
key.

chine tool builder.

Procedure is as follows.

Set the SYSTEM NO. switch at "'1."
Depress the PRM key, and it is illuminated.

Set the parameter number using the NUMBER
key.

©r 0§ DYy D4 03 02 D1

BUFFER

15| B

v -4
SATIERY  ADDRESS “eooe e
iuafa x|[rviz]l4] 1 Jo[x]R Numecs 7 8 g
PlQ{L|F g TEHIO|M X n HH
T 4 s )6
3 BE
canlll 0 )] —




4, Select the address character of the axis with - SYSTEM NO. switch is provided above the tape -
the ADDRESS key when writing the parameter reader. IS

iri i ion. .
requiring axis selection - Where the SYSTEM NO. switch is set at other

‘The parameter data stored will be displayed than "0" and "4," CYCLE START button cannot
on the universal display. start the operation. On completion of writing
. . parameter data, never fail to set back the SYS-
5. Key in the parameter data from the DATA TEM NO. switch to 0. The switch is not usu-
keyboard. ' ally set at 4 which is for test.

Thé display shows the data as it is entered,
flickering the last significant digit. To cor-
rect the data just keyed in, depress the CAN
key and key in the correct one.

4.3.10 OPERATION TIME DISPLAY

Operation time displayed shows the total cumula-
tive time of automatic operation of machine. It
may be used to know the working time to finish a
workpiece or total operation time of the system.

6. Depress the WR key. The data just-kéyed in
will be stored into memory as a new param-
eter,

7. Repeat steps 3 to 6 until the necessary param- 1. Depress the PRM key, and it lights up.

h . —
eters have been se 2. Set the parameter No. at 00 with NUMBER ¢ %

8. Set back the SYSTEM NO. switch to "0." key.

: Operation time is displayed in hours, minu-
9.” Depress the RESET key. tes, and seconds. Operation time means the

total cumulative time while CYCLE START
NOTES: lamp is on. 1t is not cleared by turning off
power.

- Data of parameters, once stored in memory,
are not erased by turning off the power. 3. To reset the display, depress the PRM key

- With parameter No. at 00, totalized time of and CAN key simultaneously.

automatic operation will be displayed. For o

i to 4.3.10 Operation Time Dis-
defails, refer to 4.3.10 Operation Time Dis- 4 3 ) pARAMETER WRITING FOR MIRROR-IMAGE

play. AXIS

- Setting parameter number at 99 displays active
address of the tape memory with number of The mirror-image axis is designated by param-
characters on the universal display. See 4.5.4 eter. The Mirror-Image function on the desig-
Address Display of Tape Memory. nated axis is effective when M95 (Mirror-Image

ON) command is given. The procedure for des-

+ Data of parameter numbers 01 to 98 can be dis- ) : . ) L
ignation of mirror-image axis is as follows.

played at anytime. They cannot be changed un-

less SYSTEM NO. switch is set at "'1." 1. Display the data of parameter No. 91 by using:™;
- If any of parameter data is accidentally destroy- the procedure in 4.3.8 Parameter Display. ¢
ed, alarm code "17" will be displayed. Never rail to select the address of the axis

to be displayed.

D? D& D% cs4 D3 [+ F] D1 [+1:)
BUFFER i) c, [ ] In s [@][@”GI [@I
o Qqgoa 5 Qg q N | N\ S| QR |
BATTERY ADDRESS L’;;(;gi_' LA(E:OAQRE"J sv——v—.TART
9] siulafe x v TzT4a[ 1 [T e[ R] mumser [.I
5 -
PlaJL|F|sfr[H]D[M X L,‘ ;-"
FUNCTION ADDRESS  NUMBER RESET

e

SZSE

o P hat

(Operation Time: 9999 Hours 59 Minutes 5§ Seconds)

Fig. 4.3.10

- 96 -



HIYD MOIG [1-F @ Ja)Iy C | B2 P?H £ = .1, 000 = .0,
i &ox o
Wﬂ,__ww.quﬂmxobm*“mﬁ.w__ww .mue. O |t 5 - .u:._.:anom U p Ipod 1 dnoan y 80
ZRIMBC AT L -0 Y i ) —Cc D L4V oM 1FSTY
O ] 8¢ © |« 80
Pasn 0N O (492 posf) 1oN
i ¥ ~ ol e o |2 HP¥ 5
o | e
un 00 = LT, 0O +MN v?._scuxl m:_q._aox :MA
(W} auled o3y Iong puedag @] ._.@m ung a2k u._omuln E:nuﬁxuout“ -u_onco._nﬂ-mm .EO
(B8 NBC AT 4404 X TE O |42 WREWOWL — 6 XV b b
W0 = T, ®) FA NO = ;1; ‘440 = .0,
(TP o4 NI YOG pucdeg C +mm - t J40 -NQ uadwo)) 1031 MIdspEs] +mc
(YW WEC<T£0-D4¥ T 00 T O (407 WY TW—CT44A
w000 -, T sonjep o) 6l NO=.1: ‘Jd0 = .0.
(W) o g (294D oG 18414 O |4¥£ + ADOT SUYIWW F0] JI0-NO ATIYD Mong 0
(W) B CT46-04 Y THK UMD J011Tg !o._u-.miu.._ O ”_.m_. BYLETEL—nlY “Webanie |
TURLT00°0 - L T, FIW—cT44 A Q |l NO =1, ..Eo_.on“o,. ,
(XTW} 1aed yIey) aong elg O J4te 440 -NO W23Y) esig . J£0
(YW BB ~T£4-nD v 1 O (49t BYCETH4—0d% |
WA TO00 =, 1y Sl 20r = .1, ‘Oidv¥Y .0. -
O H 1 19} Mg [WUORRFURRLOY O ._.Nm O + uny Lag 30 vy asraawI] prdvy , 20
44 ATMOTW—£T46 7 O |41 ERURSHAC red
02 ‘ON JMIGvIV] m (2, O [4EL pospy 1o M
DA M7 49 TON Wnod UL Y O ._._.m b 10
ARYHTR-—cT£-A O (.21
Bl =1, O +__— (S) €768 (W) & 65 (H) & "6666
TUBGIOD) 1013 MIIOSPEIT do) K(dnpnp O ._'Om Andsy] aun] uonwaady 00
*EWIU—CT£4 7 O (401 LRI
ONINVINW SS3y ‘ON ONINVIW $534 "ON ONINYINW $S3Y ‘ON
k| i - Qav k! . W -gay # & -qay
(/1) ANBYL YHILIWYHVYL 6-€-F 0GeL

/1) — & — ¥ ¢

I AR

- 97 -



NO= 1. ‘Jd0=.0;: sddyz=.1,

440 ~NO 19sead - £ujdsyq] 6L peag Joj smg A3oo[ap 69 PPN 19N © +mm
BYA A LR 26D ¥ L by ER ARG ke O | 488
6o=:1. '060=,0, WU (ZE+UZE) w- (N, {5

wg [y 8 PoR Joj wumsuoeg sul] 29 £
VAR AAT) 169/06D B3k 0 T 19§
[T ) uswasou] induy 15897 UL/ G e ] me
(B0 HRER W=, 1, e PPUSH Joj mapsag N O | 449 Sov (91 —uS1) = N
L 54y 0 BB A—c O T FEXWORNS 7 it TR R ¥
—Am B A b X = B X - URA/ UG G/ [ truondg fo) juwmsuch sauLy 1ES
wonoalg Bunjiyg .._.mn NWIpRR4 Uo7 Y +mw B e HMBr < £— 7
Y £ 49D EEOENRZHY S1D~21D 2§
“ VR A T/ - T (Aawung) 1§
Auapaey  xey o) 14 s9Iniwad [wuolld)) jo uoliwuBIEa(] o) mw -
FEdt R (=N b)) &= ey BBABMT 408
Wdd =1, ‘ _cua:ou #Yyr uo puadag aquny waisis GRv LY A4 X ._.mv
WdY "¥®W Ipwdg O .._._VN Ape ZEINE .n Wﬂmhddwﬁ:ﬁq-mu-._lam“ bﬁ «K @] 9
RUEYWNE Y0 'vuo Uo7 Jolig onivg P ETH— 4 O |48¥
N Tw= 1, ) WMTG0'0 = T .._.h*
WdY xwp a[puidg O |l4€L : suaz Joaig uomsed | O | €9
RS UWNE  £HD ‘THO ; W TSE AL 97
Wl T, T, 0 VMAIG - ], 1
WdY “XT Ipudg @] i 2l - peeds JRug uiraey 0JF7 IV IEjEY Q 29 - +
. + NG = .1, ‘30 = .0, e
RUCYFHE .2HD ‘24D el ] LELIEERIn pET HER +
Wdyl=1, (—)orm , { Ut im0, +_s:o:no J0F JAawwaw g |
WdY | X¥p #[puidg O ke ECRETEIT] _._.:zomn 0197 2DUIR Y O (119 S-re Mgy 24— | +mv
RACYWWE 14D ‘TuD ol LoF
AOT= .L¥02: (—juwol=m , [, ‘(+)WOH - ,(, ¥
wnding yQg Iqpudg ,+ 0l uenzangg Jundwmyg -dwe) yswyoweg O 09 +
BURYIWT 0yD YR TWT 44 e g fyr 10OF
ONINVIW SS3d ‘ON ONINVIW SSaY ‘ON ONINVIRN 553y "ON
ki k-3 -qav b | i -aqy ¥ & -qav

(£/2) 3TBYL HUIALINVHVYL 6-€-¢ @Qe L

(6/2) M — & — ¥ &

EEE-vil

- 98 -



(1 @m0y

(1 FE.|_
WRi=,[, +
Avdilg Jnuwog Krowapy 166 PREN) 10N Wil 68
LRL~ fhTr
ahﬂmﬂ_q ‘49 ‘4L ‘48 AW o) o”__”-..“ﬁ.H Ia-uawnm NO=sl1, 40=-0;
"STXE 10 UOTID9Tas a3 s31Tnbaz WeSURHE 94§ e 86 440 -NO 01X muq puwauioy 88
SSTUAAV UT Wivw O yIfm Ieyeweiey R U BT 48 JL 4S dW Y EOT SR Y
WRITO0) =, T, um e Ty ] = Gl 0P d = 0,
“f2g— Pong |u1g uImIY ozaz AduareEy | (O 146 uotsuBisaq S1eapaay (8
el
¥ey L BIAROMWTI OO SSTUAAY (¥ LE bl bl i _NWSRE
= UID AU G ] NO = ;1: ‘440 = .0,
[P23dg Fmyswosddy uimay o1e7 soualapay O 96 440 -NO WImI3Y sy prdwy 98
Teuondo adw yIvw [ qim s1olewnivg WEL - ( sy + ’ 6 W WL
TELAEALENELE — ¥ Ly U RMOMN + (£ OIS/ B /CT e
LY 4oy 3su0) awpp evsqg/1e0y | () 66 PR ION ¥ g8
Fls ¥ YOUME ON WHLSAS jo uonts AU R
_ . WD G Lo o ] NO=:1. ‘Jd0=,0,
od sy uaym Ljuo pafueys 2q Uwd PuUs ‘Y ims oy ssseang iy | O | b 440 -NO 97zng yonoy | . 8
N WHLSAS 4q pedo1aiur auw gg o1 19 "oN REGTY BY—Hitr&
S ENLLICVRELINETD gL/ =, |, HONI= .7, “WH=.0,"
) (Dd) paadg dumy sy ssamey | O | g uonwuSizag £8
:1s @ “ . il
a\.H”..W-.\m- V,.hoﬁ_ aFrLURZL Dh\._‘.u. {(9d) BREME 2B HINT/ W - +
TUEA Fpr 'ON WALSASTIE6~T0 oN (2 U a1, OSI=,1: 'VId=,0,
{DdY ) peedg dueny ey ssavava] O +Nm venwsuliiag epoy Z8
swnAuY e padwidsip (DdY) FERPTY /A —C 0S1/VIT
3q UWO 1ng ‘usNlim 3q j0UUED awey NO=:1, '430=.0, NO=.T: '440=.0.
) . Ad0 -NO SIXy afwuy tosnp O |6 440 -NO 394D AL ¥
&[uo Lwjd @
[ FdSIp Loy I 56 puw g ‘oN A= b — Y4 T4 AL
CEQBMMETINE CYAERD WA EG) Q= T, NO=.1; ‘d40=.0.
VR 0 RLHRLETIGE0TH00 ON (1 2NTA WRNE 5 O | 06 19915 oy - 08
NIRRT A4 g byr BYRRWE®0S1/ v
JJ1LON ONINVANW $83Y ‘ON ONINVINW $534 “ON
-3 & E b | -qay ¥ w

i -aay

(€/€) 3NBYL HILIAWVHVL 6-£-9 #iaey
(/€)M ~ 5 — ¥ ¢ vy 6 C v

- 99 -



Parameter No. 91
"0”
IIIH

Meanings

Mirror-image axis OFF

Mirror-image axis ON

Write "1" in order to specify the displayed
axis as the mirror-image axis, following the
operation procedure in 4.3.9 Parameter
Writing. The Mirror-Image function is on
when M85 command is given and off at M94
command.

NOTES:

- Mirror-image axis can be specified for X, Y,
Z, or {a¥ ) axis. ‘

- For sgetting the MIRROR IMAGE AXIS selector
switch? , refer to the table below for the com-
bined results of setting parameter No. 31 and
the selector switch.

Table 4.3.11

INPUT ERROR or NC ALARM lamp lights up and
it stops operation., The corresponding alarm and
status codes will be displayed on the universal

- display when ALM key is pushed and lights up.

Alarm code gignifies the cause of the error and

‘status code indicates the operating condition.

: . Resultant ON/
MIRROR IMAGE
iara;?eter AXIS Selector OF"F state of
0. Switch Mlyror-lmage
Axis
lIOI'I = OFF OFF OFF
"9 = OFF ON ON
|I1|l = ON OFF ON
||1|| = ON ON ON

Note: Resultant ON/OFF state cannot be display-

ed on the display.

4.3.12 ALARM AND STATUS CODE DISPLAY

The control is always diagnosing even during
machining. When the control detects an error,

See Table 4,3.12,1
Codes.

List of Alarm and Status

NOTES:

. CPU error code "81" and memory check error
"“code ""82" are displayed without operating ALM
* key.

Alarm code is displayed with eight dots to dis-
tinguish from the other displayed data.

- Alarm code is usually shown in two digits.
Errors on axis are displayed in four digits,
first two of which show the axis whose error
is detected.

. When more than one error occurs at the same
time, alarm codes are displayed in numerical
order.

. Displayed alarm code is cleared by depressing
the RESET key after removing the cause of the
alarm.-

Refer to 8.5 Trouble Causes and Remedies.

- Status code will be displayed,
neously with alarm code.

if any, simulta-

. Where the SYSTEM NO, switch is set at other
than zero, the set number is shown on the ex-
treme left of the universal display.

- 1/O signal will replace alarm code by operat-
ing the NUMBER key. Alarm code will be dis~
played again by depressing the ALLM key again.
See 4.3.13 Display of [/O Signals.

0T D& DS D4 o! [} (=R 1]
BUFFER ‘
528 12 1
tBATTERY  anmoece . 'ES;:‘J '“'é‘;:("" START
AINfatez| x[rTz]a]o [oTkTR] remoen
Q
Pla@JLlrls[T[H[D[™ x ,'
FUNCTION ADDRESS NUMBER RESET
by -_»r{""”""lrl""'t T
L SBSIS 2SSO0 8

Fig. 4.3.12
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Table 4.3.12,1 Ligt of Alarm Codes and Status Codes

B B

11 E;;ief;?;; t;;’ggtlarature a7 Positioning error.
Mz gaar?lghgﬁgﬁf y horizontal - 28 | Machine unready.

13 | Tape vertical parity error. 31 | Servo power unsupplied.
[I114 Format error. : 32 | Control unit unready.
J!5 ! Data error, 33 Emergency stop,

16 Offset error. (T134 Servo error.

17 Parameter error. 35 Overload.

18 | Tape memory error. R Feedback error,

121 Overtravel, 37 Hardware error (FQG).
[1]22 Efggrgffgr?ero return 38 | Hardware error (RPG).
(D23 | Relerence zero refurn 81 | CRU error.

0724 gggfﬁgﬂcg,.%ggc’ return B2 | Memory collating error.

Contents disagreement
25 Sequence error. a1 between tape and memory.
{For off-line only.)

Tape reading error.

26 Spindle error. 92 (For off-line only.)
Status
Code Status Remarks

Performing M-, S-, T-, and/or
51 | 5% function.

52 Distributing pulses. Dwelling, -

Performing M-, S-, T-, and/or +
153 Bt-function and distributing pulses. 31+ 52

54 Reading tape. -
Performing M-, §-, T-, and/or

+
(055 | g+_tunction and reading tape. 51+ 54
56 Distributing pulses and reading tape. 52 + 54
Performing M-, T-, and/for :
[Ms7 BY-function dlStl‘lbutlﬂg pulses 51+ 52 + 54

and reading tape.
58 Waiting for canned cycle's FIN
signal. .

Notes: )

1. [1] of alarm code is filled with a digit indicating the axis
whose errvor is detected. 1: X-axis, 2: Y-axis, 4: Z-axis,
(8: al-axis) . :

Where the error isdetected in more than one axis, total of
axis codes is shown.

2. For alarm code "12,"" additional two digits indicate the memory
IC number.

3. [ of alarm code "14," "15" shows the detailed error causes,

[X] of status code is filled with a digit indicating M, S, T, or
B function which is being executed

1: M, 2: S, 4;: T, (10: B)

Where the error is detected in more than one function, total of

function codes is shown.
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Table 4.3.12.2 Display Example of Alarm Code Combined with Status Code

Alarmﬂand Status _Codés
on Universal Display

Meanings

Horizontal parity error (alarm code:
"12") oceurs while executing M-
function and reading tape (status code:
I|55|f = Ifslli + 1!54'!) i.ﬂ the TAPE
mode.

Horizontal parity error (alarm code:
"12") occurs while reading tape memo-
ry (status code: "54") in the MEM mode.
Defective IC number is 20.

Overtravel {alarm code: '"21'") of Y
{(2) and « (8) axes (Total 10) occurs
in the automatic operation.

Operation cannot be continued due to
erroneous operation of CPU {alarm
code '"81"), The active address is
IC 386.

icc - 13
. l,'l._'i L_'t. PR
STATUS ALARM
CODE CODE
cCuJirn 1o
R B A i N
STATUS ALARM
CODE CODE
~ 11T
.. :_"_{ T R I |
STATUS ALARM
CODE CODE
T e O Y W
SRR N SRR S A |
STATUS ALARM
CODE COUE
o :J
u Lol
s ALAR_M_'

CODE CODE

Diagnostics for memory detect memo-
ry error (alarm code "'82). Defective
ROM number is ""09."

IOl 00
f.c’.ll O N B R |
STATUS ALARM
CODE + CUDE

N_UMB[R

1L

=i

Contents of system memory are differ-
ent from those of source tape (alarm
code ""91") during collating operation
with SYSTEM NO. switch set at 2.
Memory address is '"12AB, " memory
contents, ""2A," and tape contents "'3A "
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4.3.13 DISPLAY OF INPUT/OUTPUT SIGNALS

All the input/output signals can be checked on
the operator's panel at any time even during
automatic operation.

Procedure is as follows:

i. Depress the ALM key, and it lights up,
Alarm and/or status code will be shown on
the universal display.

2. Select diagnostic number of I/O signals using
NUMBER key and ADDRESS key.

Then 1/0O signal "1" or "0" replaces the dis-
played alarm code on the universal display,

Operation of NUMBER key makes I/O signal
display mode automatically. '

NOTES:

- For diagnostic number of each signal, refer to

Table 8.5.3 List of Input/Output Signals,

- Signal is shown by "'1" or "0,"

"1": contact close, "0": contact open.

» In the I/O signal display mode, I/O signal diag-

nostic number can be input from data keyboard,
too. Ilnputting the diagnostic number shifts the
displayed diagnostic number to left and makes
room for new number on the NUMBER display.
Operation of the WR key is not necessary.

1/0 signal display mode is cancelled by depress-
ing the RESET key or FUNCT ION key.

D? D& DS 0O+ D) D2 o

oo

AUELEn Nanm Ioaom
[ R S N U B N W ¥ ]
BATTERY  ADDRESS S ALhEM—
o AInjee xfr[zla]i1]JokTRr NUMBER
[#]
Pla|L]F|s|T|H|D[M X ,'8
FUNCTION

Eicis]

SAT

RESET

—

]

O It s ||| on
w

Fig. 4.3.13.1

UNIVERSAL DISPLAY

Input Signal LRD SRD | DEC Y | DEC X | -Ly +LY -1X +IX
X i iz l T T 1 T T - |
NUMBER  LOGIC  SERVO ZERO RETURN OVERTRAVEL
READY POWER  DECELERATING LIMIT SWITCH
*ADDRESS LIMIT SWITCH

Selecting address X and number "82" causes input/output
signals shown above to be displayed by "1” or "0" on the

universal display.

Fig. 4.3.13.2 Example of Input/Output 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 ag
N. Search may be through the tape data and the
stored part program data respectively in the
TAPE mode and in 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 position.

2, Depress the COM key, and it is lit.

3. Depress the RESET key. Then the LABEL
SKIP lamp will be on, and the memory is
rewound.

4. Set the address character by ADDRESS key.

In the EDT mode, set the NUMBER key at
other than ''00."

5. Set the data through the DATA keyboard.

The display shows the data as it is entered,

flickering the last significant digit. To cor-
rect the data just entered, depress the CAN
key and key in the correct one.

6. Depress the AS key to start address search.

When the block containing the selected ad-
dress data is encountered, BUFFER LAMP
lights up indicating that search operation is
completed.

7. To stop the search operation, depress the
RESET key.

8. Inthe MEM and EDT modes, block-by-block
search is allowed by using [¥] and [t] keys.

NOTES:

- In the TAPE and MEM modes searched block
of data enters the buffer register. Coordinate
values are modified with tool offset values.

. In the EDT mode, searched block enters edit-
buffer register without being modified with tool
offset value and so on. But BUFFER lamp is
on likewise in Tape and MEM modes.

- Leading zeros may be suppressed for all ad-
dress characters including N in address
search operation. For example, N12 means
No12.
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« All commands including modal one except the
block to be searched are ignored. Only search-
ed block data enters the buffer register.

- Operation begins with searched block by de-
pressing CYCLE START pushbutton after ad-
dress search in the TAPE or MEM mode has
been accomplished.

- Reset the control before Cycle Start in MEM
mode after Address Search in the EDT mode.

The operation starts from the first address of
the memory.

TV CHECK
(VERTICAL PARITY CHECK)

4.3.15

TV check is used to make the vertical parity

check in each block during tape reading opera-
tion in TAPE mode. TV check ON or OFF can
be selected with parameter No, 81.

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
including EOB code in the block is odd, INPUT
ERROR lamp lights up during tape reading oper-
ation in the TAPE mode. Alarm code ""13" (TV
parity error) is displayed. To adjust the num-
ber of characters in a block to be even, use a
space code as additional character.

4.3.16 CURRENT POSITION DISPLAY UNITT

"The conirol may be provided with a current posi-

tion display unit for three axes (X, Y, Z) or for
four axes (X, Y, Z, 4). The unit may be mount-
ed on the panel front or separately as remote
display unit.

The movement of the tool is summed up and the : k

current position of each axis is displayed on the
current position display unit.

- Depress the RESET button causes the display
to be zero.

- The indication is not affected by the G92 com-
mand.

- The indication is updated even with the MA-
CHINE LOCK switch on, but not changed with
the DISPLAY LOCK't switch on.

- Even if servopower is off by pressing the
EMERGENCY STOP button, the indication
follows tool movement,

¢

For param-# =
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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 =

H1 X-... = Notes:

H2 X * 1. Both address H and D

H3 X " can be used for the
format of tool offset

D4 X.-. =% values.

D5 X.-- #% 2. Tool offset values are
placed after X.

ER (or %) . . ... Rewind stop code

Procedure for storing the tool offset values from
the punched tape is as follows.

1. Set the MODE SELECT switch to EDT,

2. Depress the RESET key. The LLABEIL SKIP

lamp is illuminated.
3. Depress the OFS key. Then it lights up.

4. Set the NUMBER at other than "61' and ""62"
using the NUMBER key.

9. Set the punched tape on the tape reader, Be
sure that Label Skip function is effective,

6. Depress the START key with the OFS key held
in, Tape reader starts and tool offset values
are stored into memory. It automatically
stops when rewind stop code is encountered.
Tool offset values input from tape are stored
into memory as absolute value.

4.5 PART PROGRAM STORAGE !

4.5.1 STORING PART PROGRAM FROM NC TAPET

Part program punched on the tape c#n be stored
into memory through the tape reader. Maximum
capacity of the memory is shown in Table 4.5.1.
If the number of significant 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 Capacity Tape Length
A 4000 char. Approx. 10 m
B 8000 char. Approx. 20 m
C 16000 char. Approx. 40 m
Dt

Part program punched should be sandwiched
with rewind stop code (EIA: "ER," ISO: "%'"),
M02 or M30 command must be programmed in
the final block of the program.

REWIND STOP -
CODE
EIA: '"ER" 180: Al

Fig. 4.5.1.1

Tape code is specified by parameter No. 82.
Where automatic selection of tape code is ef-
fective with parameter No. 80 = "1," the con-
trol will automatically adjust to read tape with
either EIA or ISO character format,
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Follow the procedure below to store the punched
tape data. ' :

1. Set MODE SELECT switch to EDT.

2. Depress the RESET key. Then memory is
rewound and LABEL SKIP lamp is on. This
is a preparation to store part program order-
ly from the first address of the memory.

3. Depress the COM key, and it lights up. Any
FUNCTION key excepi OFS is allowed to be
set. However, use COM key normally.

4. Set the NUMBER at other than 61" and "62,"
using the NUMBER key.

5. Set the punched tape onto the tape reader unit.
Be sure that Label Skip function is effective.

6. Depress the START key.

Then tape reader starts and part program is
stored into the memory. It automatically
stops when rewind stop code has been read.

4.5.2 PART PROGRAM MODIFICATION FROM
NC TAPEY
To modify the block already stored in the middle

of the program, use the following procedure.

STORED PROGRAM

The already stored data in the block to be modi-
fied is deleted by storing a new data. 3

1. Set the MODE SELECT switch to EDT,

2. Search the block in which the new program
will be stored. See¢ 4.3.14 Address Search.

3. Depress the COM key, and it lights up.

4. Set the NUMBER at other than "61" and "62"
using the NUMBER key. ’

5. Apply the new tape onto the tape reader unit,
Be sure that Label Skip function is effective,

6. Depress the START key.
New tape data is stored into memory begin-
fing from the searched block continuousty
until a rewind stop code is read.

NOTE:

lf storing operation is interrupted by parity er-
ror or depressing the RESET key, restore the
new data.

SEARCHED BLOCK
r

\

N\

NC

NEW PROGRAM
T0 BE INSERTED

O+t

Fig. 4
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STORING PART PROGRAM FROM MDIT
Set the MODE SELECT switch to EDT.

Depress the RESET key.

Memory is rewound, and LABEL SKIP lamp
is on. It indicates that the control is ready
to store the programs from the firstaddress
in the memory.

Depress the COM key, and it lights up.

Set the NUMBER at other than ''00."

With the NUMBER set at 00" in the EDT
mode, free address setting is not allowed
because the addresses already stored in
the buffer register are scanned.

Select the address character using the AD-
DRESS key.

Key in the data through the DATA keyboard.

The display shows the data as it is entered,
flickering the last significant digit. To cor-
rect the data just keyed in, depress the CAN
key, then key in the correct data.

X
~
2

10.

il.

2
N
4

o
4
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Depress the WR key

The data just keyed in is registered as a new
command data, and flickering stops.BUFFER
lamp lights up.

Repeat steps 4 through 6 until a block of
data has been written.

Check the input data, referring to 4.3.1
Display of Command Data. Then depress
the EOB key.

The data of a block in buffer register is
stored into memory, and BUFFER lamp
goes out,

Repeat steps 4 through 9 to complete the
part program storage. Store the block in-
cluding "M02" 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, if necessary, referring
to 4.6.2 Editing Stored Part Program.

Depress the RESET key again to rewind
memory, LABEL SKIP lamp will light up.

S
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Fig. 4.5.4

4.5.4 ADDRESS DISPLAY OF TAPE MEMORY
(PARAMETER NO. 99 )

Parameter No. 99 is used to display the address
of part program in memory which is being ex-
ecuted. With parameter No. set at 99, the num-
ber of characters from first address to the ad-
dress which the pointer in the control indicates
is shown on the universal display.

EXAMPI.E:

. Set the parameter No. at 99 after storing the
tape data in the EDT mode, and the total num-
ber of characters in the tape is displayed
on the universal display.

+ Set the parameter No. at 99 during operation
in the MEM mode, and the position of active
address in memory is displayed continuously.
The display shows the number of characters
in the blocks from the first of the program to
the block preceding the latest one in buffer
register,

Depregsing both NUMBER keys simultaneously
two times makes the NUMBER ''99."

4.6 EDIT!

4.6. 1 DISPLAY OF STORED PART PROGRAM '
Stored program contents can be displayed, and
checked by the operation. The display operation
is made in the EDT mode. Setting the NUMBER
at "'00" permits scanning of effective addresses
in a block. Addresses not commanded are skip-
ped and only effective address data is displayed.
This makes check of stored part program easy.
Take the following procedure.

DEPRESSING BOTH KEYS TWO TIMES
TURNS NUMBER TO 99.

1.

- 108 -

Set.the MODE SELECT switch to EDT.
Depress the COM key, and it lights up.

Set the NUMBER at ""00."

Depressing the both NUMBER keys makes
the NUMBER display 00.

Depress the RESET key.

Memeory is rewound and LABEL. SKIP lamp
lights up.

Depress sequential search key to call
the first block of the program.

BUFFER lamp lights up and address indica-
tor autornatically indicates the first address
of the block.

(heck the command data shown on the univer-
sal display. Then depress the ADDRESS key

.

Address indicator stops at the next effective
address,skipping the addresses not commanded.

Repeat step 6 to check all the command data
in the block.

At the block end, address indicator indicates
% (end of block code) on the ADDRESS displav.

Notes:

- Depressing ADDRESS key at the block
end causes the first address of the block to
appear again.

- Depressing ADDRESS key makes the
scanning of the addresses from the last,

- Depressing both ADDRESS keys always
. moves address indicator to the first ad- =
dress of the block.



8. Depress the [¥] key to read out the next
block. Check the command data repeating
steps 6 and 7,

9. Depressing [t} key calls the preceding
block. Selected block can be searched with
the AS key.

10. On completion of reading out the memory
and checking the command data, depress
the RESET key to rewind the memory.

4.6.2  EDITING STORED PART PROGRAM T

Stored part program can be edited and modified
in the EDT mode using the following keys.

ERS (erase)
INS (insert) e
ALT (alter)

To delete block
To insert block

To modify block: erasing,
inserting, and modifying
address data in a block.

----------- e

ERASE

INSERT ALTER

Fig. 4.6.2.1

Of D6 D% D« DI D2 [+]]

8" [J 1234567

LsTayys? L AL ARM
"‘c')'“* ADDRESS cooE CooE
MGl x| yTzla ] Jax]r HNUMBER
o)
rlalL|Fls]T[H]|O[™ *

oo

NUMBER
et

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 , or AS key.
See 4. 6.1 Display of Stored Part Program,
Then BUFFER lamp will be illuminated.

Depress the ERS key to delete the searched
block-from the memory. The next block is
read out and its data is automatically dis-
played on the universal display. BUFFER
lamp remains on,

The block is deleted each time the ERS key
is depressed.

If the block is accidentally erased, insert
the deleted data again following the proce-
dure of "insertion of block" givén below.

NQ05 NOO6

e O

BLOCK DELETED

Fig. 4.6.2.3

NOTE: Where the NUMBER is set at "00" in
the EDT mode, address selection cannot be
allowed because scanning of effective address-
es is performed.

- Adding part program block (INSERT key)

1.

2,

Select the block preceding the new block to
be inserted using G, or AS key and
check the block contents.

The new data is to be entered immediately
following the selected block. Depress the
RESET key to insert the data of the first
block. See Fig. 4.6.2.4.

NOG6  NOO8

FIRST ADDR.ESS}__'___ _______4M___L__S
OF THE MEMORY /

N
BLOCK
ADDED

BLOCK PRECED-
ING THE NEW
BLOCK TO BE ADDED

Fig. 4.6.2.4

Depress the INS key, and it is illuminated
and BUFFER lamp is extinguished.
Universal display will be blank.
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3. Insert the data of a block according to steps
3and 4 in4.3.2 Writing Command Data
by MDI,

4. Depress the INS key again,

Block insertion is executed, and the light is
extinguished. The display shows the data
of the inserted block. BUFFER lamp goes
out.

5. Repeat steps 2 through 4 to insert new block
in sequence.

6. Check the new data by digplaying the ingert-
ed-block, its 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 it.

BUFFER lamp will be lit.

2. BSelect the address of the data to be correct-
ed with the ADDRESS key. Last command
data is displayed on the universal display.
To select the new address character, set
the number except 00" by operating NUM-
BER key.

3. Input new command data from DATA key-
board. Then depress the WR key.

4. Repeat steps 2 and 3 until desired data of
a block are built,

5. Check the corrected data.
the ALT key.

Then depress

New block is stored into memory after the
old block is deleted.

6. Check the new data by displaying the in-
serted block and its preceding and follow-
ing block. Setting the NUMBER at '¢0"
makes checking easgy.

NOTE: More than one G-code can be command-
ed in a block. Depressing the CAN key deletes
all the G-codes in a block.



4.6.3 OQUTLINE OF EDIT OPERATIONT

NOws NOp§ NO08 NOC9

S _______ [ _ ) SR i IS P P ___s
MEMORY ERASE INSERT ALTER
PROGRAM NOO7 Nelo
\/V
Fig. 4.6.3
Table 4.6.3
Operation ERASE INSERT ALTER
Disslay before °Block to be "Béoc‘; Pt"e::ediﬂg “Block to be
. dit"gp’;r:ﬂon deleted o sawtobe | modified
ex, NOOS . N
(ex ) {ex. N00G) (ex 009)
OD t difi
o x ata modili-
INS key
1 E k i
RS key (Light ON) cation .by MDI
operation
) Writing com- N
Operation 2 - mand data by ALT key
procedure MDI operation
_ “INS key
3 (light OFF)
P Block imme- "
Display after ;imtzz follow- Lr;z«caﬁted new *Modified block
edit operation ng
P deleted block (ex. NOOT) (ex. NOLO)
{ex. NOGB)
Status of
HUF‘[*EB lamp ON OFF OFF
after edit
operation
Notes:
1. Edit aperation should be made in the EIYE mode.
2, "o "and" * " in each column shows ""on" and "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'
4.7.1 TAPE PUNCHERT

Part program and tool offset values stored in
memory can be punched out in tape using tape
puncher. The tape puncher should be separately

provided.

Tape Puncher

Type FACIT 4070
Punching Speed: 75 characiers/second

Dimensions:

432 wide x 220 deep x 198 high (mm)

YasNac<

Fig. 4.7.1.1

5 M OR BELOW

SPRING LOCK PLATE: D110278

3

COFACTT

CONNECTIONS BETWEEN THE

CONTROL AND THE PUNCHER

YASNAC FACIT
PIN NO. PIN NO.
1 Chl 1
2 Ch2 2
3 Ch3 3
4 Ché 4
5 Ch5 5
6 Che 6
7 Ch7 7
8 Ch8 8
9 Ch9 9
10 SD 10
11 Pl 11

-

[ V3 ' ok~
25 _ov 25 RELEASED

Fig. 4.7.1.2
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JUNCTION SHELL
(TYPE DB19678-2)

CONNECTOR TYPE DB-25P

CONNECTOR TYPI!
TYPE DB-25

CABLE FROM FACIT
CONNECTED TO YASNAC
BY CONNECTOR



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,

Switch is set with
position indicator
placed at & .

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. Turn off the control.

Connect the FACIT 4070 to the control using
the cable provided. Receptacles for the
puncher cable are provided in the tape reader
box.

2. 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.

4.7.2 PUNCHOUT OF NC Tape!
1. Set the MODE SELECT switch 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 in
general,

4. Set the NUMBER at "61" which is the func-
tion number for puach operation.

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 opération, depress the
RESET key,

To resume the operation, take the steps from
1.

NOTES:

- Tape is punched out according to the coding
selected by parameter No. 82,

Where parameter 82 is "'Q,"
parameter 82 ig ''1," . . .,

EIA code,
ISO code.

- If the number of punched out characters in a
block is odd, a space code for TV check is
automatically punched,

+ Each end of the NC tape is provided with feed
holes,

- If the Error lamp on control panel of the FACIT
lights up due to the trouble in the FACIT 4970,
the control automatically stops punching oper-
ation. After clearing the troubles such as ex-
cessive tape tension and tape shortage, start
punching operation following procedures des-
cribhed above,

FEED HOLES ER OR 7 FEED HOLES
2 FEET / ° FEET
7
N EOR X NC DATA M30 X EOR_ _ ___ __
START OR MoZ STOP

\CR OR LF/NL

Fig. 4.7.2
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4.7.3 PUNCHOUT OF TOOL OFFSET VALUET

1,

Set the MODE SELECT switch to EDT,

Depress the RESET key, and LABEL SKIP
lamp lights up.
Depress the OFS key, and it lights up.

If the other FUNCTION key than the OFS key
is selected, part program is punched out.

Set the NUMBER at "61" for punching opera- .

tion.

Check t¢ see that the tape puncher is ready
to operate.

Depress the START key with the OFS key
held in. :

The puncher starts and automatically stops
when the offset value has been punched out.
To interrupt the punéh operation, depress
the RESET key.

To resume the operation, take the steps
from 1.

4.7.4 SEQUENCE OF TAPE DATA STORING AND

PUNCHING OPERATIONT

Select EDT mode.

|

Depress RESET key.

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.
N for. punching,
- "'62" for collating.

l

- 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
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4.8 COLLATING OF STORED PROGRAM AND

OFFSET VALUE

4.8.1 COLLATING OF STORED PROGRAMT

To check whether the memory contents agree
with NC tape contents, proceed as follows:

1.

2.

Set the MODE SELECT switch to the EDT,

Depress the RESET key.

* Memory is rewound and LABEL SKIP lamp

is illuminated.
Depress the COM key, and it will light up.

Set the NUMBER at "'62" which is the fuaction
number for collating operation.

Set the NC tape to the tape reader,
Be sure that LABEL SKIP lamp remains on.

Depress the START key.

The tape reader starts reading, and the mem-
ory contents are collated with the tape data,
When it reads rewind stop code, it automati-
cally stops,

If disagreement with NC tape is detected,
INPUT ERROR lamp lights up and tape read~
er stops. Alarm code "18" is displayed.

NOTES:

Collating is made only on significant informa-
tion. Disregarded characters such as space,
tab, and ALLLL MARK are ignored during col-
lating operation.

- If the stored data is different from program-

med data because of omitted leading zero, IN-
PUT ERROR lamp lights up.

4.8.2 COLLATING OF STORED OFFSET VALUET

To check whether the memory contents agree
with offset value stored in tape proceed as

" follows:

1.

Set the MODE SEIL.ECT switch to the EDT.

Depress the RESET key, and LABEL SKIP
lamp will go on.

Depress the OFS key, and it will be on.

Set the NUMBER at "62" which is the func-
tion number for collating operation.

Set the source tape to the tape reader.

Be sure that LABEL SKIP lamp remains on.



6. Depress the START key with the OFS key
held in.

Tape reader starts reading, and memory
contents are collated with the tape data.

It automatically stops when rewind stop code
is encountered.

4.9 OUTLINE OF OPERATION IN THE EDT MODE !

7. If disagreement with the tape data ig defected,

INPUT ERROR lamp lights up and tap

€ reader

stops. Alarm code "16" is displayed,

NOTE: Tool offset number not effective in the
control ig ignored, if commanded in tape.

OPERATOR'S
PANEL
WRITE (EOB KEYS)
READOUT EDIT (ERS, INS, ALT KEYS)
STORAGE
FROM TAPE| PUNCHOUT
COrwomeey], MR e
110011 ll6lll
|__C'LLATION._I
AT NUMBER "62"
Fig. 4.9.1
Table 4.9.1
Operation in the EDT Mode Fug:;mn NUMBER Keys for starting
Storing NC data from tape COM Other than START
”61” and "62” X
Storing offset value from tape OFS§ Other than OFS & START
"61" and "62"
Punchout of stored program COM 61" START
Punchout of tool offset value OFS "g1" OFS & START
Collating of stored program COM "g2" START
Collating of stored offset values OFS g2 OFS & START
Readout of stored part program com
Storing part program through COM
DATA keyboard
Editing stored part program COM
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4.10 LEADSCREW ERROR COMPENSATION '

Errors in leadscrew pitch can be compensated by
using this option which provides storage for the
compensation data. For this operation, the con-
trol must be provided with the return to refer-
ence zero option.

1, Storage for leadscrew error compensation

20 Sets of parameters (parameter No. 10 to
No. 29) are available for storing the compen-
sation values. Since these parameters can
be designated with the axis, the compensa-
tion values corresponding to 20 points for
each axis can be stored.

No. Address Meanings
X A
10 Y
Z
a
X
11 Y - Comepnsation values.
Z
a
X
Y
29
Z
o ./
Fig. 4.10.1

2. Compensation values

Table 4.10.1 shows the meaning of the con-
tents of parameter No. 10 to No. 28,

Table 4,10, 1

Compensation Values

Unit "1" = 0.001 mm
0to ¥133

Absolute value of error

Setting Range

Absoclute /Incremental

Difference between two adjacent compensa-
tion points (e. g. increment values) must be
less than plus or minus 7,
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- 3. Measguring of compensation amount

A description of the method of measuring
compensation values for X axis is given be-
low. For the other axes, the same procedure
should be taken. .

A. Determine the value of compensation inter-
val by dividing the effective stroke of X axis
into twenty equal parts. (The effective
stroke of X axis is determined with the po-
sitions of overtravel limit switches on the
negative and positive direction end of X axis.

B. Return the machine to reference zero point
by manual operation,

C. Compensation pointe can be determined both
in negative and positive directions with the
interval of 1/2Py,, Pr,, PL, --- .

D. Assign 10" to the extreme end of compen-
sation points in the negative direction of X
axis and number the remaining points from
11 to 29 to the positive direction of X axis.
That is, for simplification, this compen-
sation point numbers are corresponded to-
the parameter numbers for storing the com-
pensation values,

E. Move the machine by MDI operation by Py,
intervals and measure the absolute error
values at each compensation position using
RASER measuring devices,

F. Arrange the measured values so that the
error at the reference zero point is to be
zero. (Refer to Fig, 4.10.2.)

NOTES:
- Reference zero point must be located between

the compensation points No. 10 and No. 29.

- The difference between two adjacent compen-
sation points {e.g. increment values) must be
less than plus or minus 7.



AnSOLUTE ERRCR

COMPENSAT10W 45
INTERVAL REFERENCE Tt
ZERO POINT i Ik
% I TER i i
Py, PL PL/ = 1: tz.._ -
i
1
¥ 1
7 7y yay
OVERTRAVEL rf" ! é
LIMIT SWITCH— & ===} Py, P >
-3 -
4 ORICIN
‘_4 NUMBER
Pargmeter] o 11 13 w J] 27 ] 28| 29
Compensa-
tion Valud —% -3 -2 +1 +3 ﬂ *3 H 2
Fig. 4.10.2

Writing of compensation values

Set '"0" to the parameter No. 05 before writ-
ing compensation values.

Write the compensation values for each
axis to the parameter No. 10 to No. 29.

Write the origin number to the parameter
No. 31.

Origin number = the next parameter No. of
reference point in the neg-
ative direction

in the case of Fig. 4.10.2, write "12" to
the parameter No, 31,

Write the compensation interval (PL) to
the parameter No.  32. In the actual case,
the figure to be written should be "2" or
.more, :

Muiltiplier of compensation values

When the measured values are directly
wrilten to the parameters No. 10 to No.
29, write "1" to the parameter No. 30,
The compensation is performed after the
written values have been multiplied by
|l0ne. 1t

Note that the compensation will not be per-
formed if "0" is written to the parameter

No. 30.

If the compensation values are too big fig-
ures to be written, write the figures di-

vided by "'n" to the parameter No. 30,

6.

The compensation is performed after the
written values have been multiplied by "'n.

"n'" must not be greater than ""5'' (n £ 5).

t1

Leadscrew error compensation operation

A. The following conditions must be satisfied

B.

for the operation of leadscrew error com-
pensation.

- The contents of parameter No. 05 are
"1" (Leadscrew error compensation on)

- Manual or automatic return to the refer-
ence zero has been performed for the
pitch error compensation axis (not set by
parameter No. 30 to "0") after power on.

Note: When the contents of parameter No.
06 are "'1," if CYCLE START button is
depressed before performing reference
zero return, the alarm code ''23" will be
displayed.
When the conditions above described are
satisfied, the leadscrew error compensa-

tion is effective to any motions in automat-
ic and manual operations.

NOTES:
- W
the compensation is not effective to the fourth

axis, but the fourth axis ig a linear axis, it is
effective,

- W
the contents of parameter No. 06 are '"1," the
CYCLE START button can be depressed with-
out return to the reference zero of rotary
axis.

- 117 -

hen the optional fourth axis is a rotary axis,

hen the fourth axis is a rotary axis, even if



4.11 STROKE CHECK ' ' Values for setting parameter numbers are
the distance from the reference zero point

Stroke Check is used during automatic operation with a sign. "*" = 40,001 mm
to see if tool pesitions at each block end will be
out of the specified prohibit area. If the tool is 2. Determination of Prohibit Ares

to be in the prohibit area at a block end, INPUT
ERROR lamp lights and the machine stops before

Set the i . i
- executing a block command. (Alarm code '"15" parameter No. 35X to determine

whether inside or outside of written area is

is displayed.) prohibited for programming too! position, If
L Writine A a tool is to be in the prohibit area at a block
- riting Area end, INPUT ERROR lamp lights up.

Specify one or two areas outlined by coordi-

nate values written into parameter numbers Table 4.11.2

33 to 36 in order to check tool positions. Of Prohibit A
two areas, one is called first area, and the Parameter rohibit Area
other, second area. No. 39X .
First Area Second Area
First Area
trate . .
. 0 Outside f.
Write a distance with a sign from the ref- Outside
erence zero point to the plus-end of the R Inside Outside
area on a selecled axis using parameter -
No. 33. Write a distance with a sign from 2 Qutside Inside
the reference zero pO}nt to_ the minus-end - g " Inside Inside
of the area on the axis using parameter =
No. 34.

- Inside/lnside Designation

. Second Area {(Parameter No. 39X = "3

Write a distance with a sign from the ref-
erence zero point to the plus-end of the
area on a selected axis using parameter No.
35. Write a distance with a sign from the
reference zero point to the minus-end of
the area on the axis using parameter No.

36. z
SECOND AREA
NOTE: Plus-end of the area may be in the (PROHIBIT 1NSIDE)
Y
minus side facing the reference zero point FIRST AREA
d vi .
and vice versa {PROHIBIT INSIDE)
Table 4.11.1
Para&neter‘ Address Meanings - Inside/Outside Designation
L. (Parameter No. 39X = '"1")
X .
v First stroke check
33 7 point (Max.)
First % "1" = ¢.001 mm %
Area X
v First stroke check
34 Z point (Min. }
‘; "1" = 0.001 mm
X z SECOND AREA
v Second stroke check "(PROHIBIT OUTSIDE)
- 35 > point (Max.)
Second y: "1" = 0.001 mm _
Arex . FIRST AREA
X Second stroke check (PROHIBIT INSIDE)
36 Z point (Min, }
n 1" = 0.001 mm
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- Qutside/Inside Designation NOTES:

N . = !Izll .
(Parameter No. 39X ) - Boundary line of each axis is contained in

the prohibit area.

FIRST AREA
v (PROHIBIT OUTSIDE) - Listed below are meanings of values written
N into parameter No, 39X,
Inside Outside
A First Area Tt o'
Second Area a2t "o"
INHERENT CODE
SECOND AREA FOR EACH AREA
(PROHIBIT QUTSIDE)
EX.
First Area Second Area Data of Parameter
Prohibit Inside Prohibit Qutside No., 39X
tg + Hat - o

3. Number of Areas b. Where the Stroke Check is on, it is detected
during automatic operation that tool position
Number of areas in which the tool position is programmed is in the specified prohibit area,

checked can be determined by parameter No. INPUT ERROR lamp lights up, and machine
39Y. motions stop before executing the block com-

‘ mand. {Alarm code "15" is displayed.)
Para
Nr(‘) n;e;t\}er Meanings NOTES:
. iti h Iy i .

el 'fl"“?:i gg:;ﬂon checked only in - Where parameter No, 04 = "1," Stroke Check

i flecti t M i i -
g Tool position checked in first e ay® e aehine Lock ON, if pa-

and second areas rameter No. T

- Where the 4th axis is for rotating, Stroke
. LIS "
Note: Data of parameter No. 39Y set at "0 Check is disabled on the 4th axis.

cannol execute Stroke Check.
- Where the 4th axis is for linear motion,

Stroke Check is effective. If the 4th axis is
4. Automatic Operation with Stroke Check Fun- assumed, for example, to be a linear W-axis
ction parallel to Z-axis, the area is defined by the
space outlined by X, Y, and W parameters.

a. The following conditions make stroke check
The check points on W-axis can be freely set,

effective
- however, the check points on X and Y axes are
- Parameter No. 03 ="1": Stroke Check on, set on the same ones determined for Z-axis
- Manual or Automatic Return to Reference spindle.
Zero has been executed on each axis after . Where the 4th axis is for rotating, Cycle
supplying power to the coatrol. ) Start is possible without Reference Zero Re-
Where parameter No. 06 = "1," operating turn operation even if parameter No., 06=""1."

the Cycle Start displays alarm code "23"
before executing Reference Zero Return.
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5. TAPE READER COMPARTMENT

5.1 TAPE READER COMPARTMENT
5.1.1 TAPE FEED AND SYSTEM NO. SWITCHES

These switches provided above tape reader are
exposed by opening door for tape reader com~
partment, -

- TAPE FEED switch

This is a spring-return switch and used to feed
and rewind the tape manually. Setting it to
FORWARD feeds the tape. To rewind the tape,
set it to REVERSE, The switch cannot be ac-
tivated during automatic and manual operation
or with tape bail pushed up.

(C]
0 SYSTEM
1 PARAMETER
2 CHECK
3 LOAD
4 TEST
5 TEST{1)
© {
SYSTEM NO. SWITCH
Fig. 5. 1.1

LIGHT SOURCE
Vi

+ 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."
For details on its setting, see 4,1.15 TAPE
FEED and SYSTEM NO. switches and 4.3.9
Writing Parameters.

.1.2 TAPE READER

- Light source

- Tape reading head and tape feeding part

LED is used for light source. It does not need
maintenance operation except for removal of
dust on the glass surface.

“
Phototransistor is imbedded in the tape reading B
head and covered with glass. Scratch or dust

on the glass can create errors in the readout.
Make it clean periodically. See 8,1 ROQUTINE
INSPECTION. Feed holes on the tape should

be set to the sprocket of the tape feeder.

- Tape bail

Fush 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
until the tape bail is pushed down,

X Ci‘ﬁ 7
| TAPE
BAIL
TAPE
READING
HEAD AND
TAPE
FEEDER
o 0
9 ®
TAPE BAIL
s porwARp  RELEASING MAGNET
CO00C00000C000
’ sssosessssens
goooooooooooo FEED HOLES
OO0 00O0Q0000

QO 003000 0QAD0AOACO GOV BAH

0000 0000C0V000
[elele e lelelelsTs]

i 0000
0000000000000
FRONT ——————> REVERSE
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5.1.3 TAPE TUMBLE BOX

Tape tumble box is provided below the tape read-
er to accomodate NC tape. The NC tape is easily
taken out by pulling a polyester tape mounted in-
side the box as shown in Fig, $.1.3. When the

NC tape cannot be taken out, remove screws of
tape outlet cover mounted onthe lower part of the box
periodically referring to 8.1 ROUTINE INSPEC-
_T_ION‘ POLYESTER TAPE

=5

=

=

1‘“"}‘\
---_—.f—...

e
-
-~

-
-
-
~
~

.
~

ey e

TAPE OUTLET

Fig. 5.1.3 Tape Tumble Box

TAPE READING
(FORWARD)

TENSION ARM REST

5.2 TAPE REELS'
5.2.1 TAPE REELST

Available as an option are two types of tape read-
ers according {o the tape reels listed below.

Table 5.2.1
Length of NC tape accom-
Tape Reel odated in case of 0.0042
reels diameter| inch (0.108 mm)
thick tape
§-inch 6 inches 262 feet {80 meters)
reel
8-inch 8 inches | 590 feet (180 meters)
reel

5.2.2 6-INCH TAPE REELS

Place the tension arm on the arm rest when tape
reels are not used, or tape is mounted on or re-
moved from the tape reels., To do so removes
power from the reel motor and permits the reels
to be freely handled. '

TAPE REWINDING
(REVERSE)

6" TAPE REEL

6" TAPE REEL ™

REEL ' E i

LOCK PAWL }{: -

REMOVE —— [:
MOUNT ——

Fig. 5.2.2.1

J/ NC TAPE

\REEL NOTCH

Fig. 5.2.2.2
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To mount the NC tape, proceed as follows.

1. Take out the right hand side reel by pulling
the reel lock pawl.

2. Wind the NC tape on the removed reel manu-
ally after trapping the tape end in the reel
notch. :

3. Place the reel, which is holding the tape, on
the right spindte. Then push the reel lock
pawl to its groove to fix the reel,

4. Draw the NC tape épproximately 3 feet (1 m)
and thread it into the tape reader,

5. Attach the NC tape, which is inserted into the

reader, to the left reel.

a. Take out the left hand side reel by pulling
the reel lock pawl. .

b. Wind the NC tape two or three times on the
removed reel manually after catching the
tape end in the reel notch, so that tape does
not loosen.

¢. Place the reel, which is helding the tape, on
the left spindle, Then push the reel lock
pawl to its groove to fix the reel.

6. Holding the reel not to loosen the tape, de-
tach the tension arm from the arm rest and
push it down slowly. Fig. 5.2.2.1 shows the
tape properly mounted on the tape reels.

The tape reader is now ready to run,

REEL MOTOR
POWER SWITCH

NOTES:

- When removing the tape from the reels, the
following care should be observed. )

- Place the tension arm on the arm rest hold-
ing the reel to be removed.

- Push up the tape bail of the tape reader be-
fore removing the tape from the reel.

- Never fail to be sure that reel spindle lock
pawl is fully engaged in its groove before op-
erating the tape reader.

5.2.3 8-INCH TAPE REELS

When tape reels are not used, or tape is mounted
on or removed from the tape reels, turn off the
reel motor power switch. This action removes
power from the reel motor and permits the reels
to be freely handled,

Tape readers with 8-inch tape reels are com-~
posed of the following:

- Reel motor power switches

Turning on the reel motor power switch applies
power to the reel motor,

- Guide rollers

Two guide rollers are provided for each reel,
They are used to guide the tape to be fed and
wound easily.

- Tension arins

8" TAPE REEL

|~ BEEL HUB

\ TENSION ARM

STOPPER

)4

\ INSTRUCTION PLATE
FOR SETTING TAPE

\GUIDE

ROLLER

TENSION ARM

Fig. 5.2.3.1
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- Tension arm stoppers

The tension arm is locked on the tension arm
stopper when the NC tape is not set on the tape
reel,

- 8" Tape reels

8" Tape reels can accomodate 590 feet (180 m)
NC tape,

- Reel-hub

Reel hub is used to mount and fix the tape reel
at the reel spindle,

P
[~ REEL STOPPER PIN

\ REEL-HUB LOCK PAWL

REEL SPINDLE

2

Fig. 5.2.3.2

- Instruction plates

The instruction plate shows that the proper
setting of the tape over the guide rollers and
tension arms.

To mount the NC lape, proceed as {ollows,

L.

To remove the right reel, turn the reel lock
pawl with the reel held until it is caught in
the groove in reel bail. Then remove the
reel bail, lape core, and inside reel ai one
time. See¢ Fig, 5,2.3.3,

Wind the NC tape on the removed tape core
manually after trapping the tape end in the
core notch,

If the core without groove is used, fit the
tape end to the core with cellophane~tape.

Match the position of reel stopper pin with
that of reel lock pawl by turning the pawl.
See Fig. 5.2.3.2.

Set the inside reel on the reel-hub matching
the position of the bail groove with that of
hub lock pawl.

10,

11.

Mount the core, which is holding the tape, on
the ingide reel,

Flace the reel bail on the reel-hub matching
the position of the bail groove with that of
reel Jock pawl., Turn the lock pawl until the
pawl is engaged between the two small boss-
es on the reel bail,

The right tape reel is properly mounted as
shown in Fig. 5.2.3.4.

Draw the NC tape approximately 5 feet
(1.5 m).

Insert the NC tape into the tape reader
through the guide rollers, tension arm on
the right hand side.

Attach the NC tape, which is coming out of
the tape reader, to the left reel in the same
manner described in steps 1 to 6. Never
fail to wind the NC tape two or three times
on the left core so that tape does not loosen.

Draw the tape coming out of the tape reader
over the guide rollers and tension arm fol-
lowing the instructions in the instruction
plate for setting tape.

Turn the right and left reels so that each ren-
sion arm locates at the center of the guide
rollers and the tension arm stopper.

Fig. 5.2.3.1 shows the NC tape properly
mounted on both tape reels.
Turn on the reel motor power switches,

The tension arm may move at that instant,
however, it will immediately stop.

NOTES:

- When tape reels are not be used, turn off the
reel motor power switch.

- To remove the tape from the tape reels, pro-
ceed as follows.

“a,
bs.

L

Turn off the reel motor power switch.
Remove the tape from the tension arm.

Prush up the tape-bail of the tape reader.

- When the reel motor power switch is on, do not
turn the tape reel with the NC tape set.
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TAPE CORE "F(OUTSIDE
REEL HUB af INSIDE e REEL BAIL
[ rems =1
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STOPPER LOCK L.}
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Fig. 5.2.3.3
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Fig. 5.2.3.4
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6. CONTROL STATION FOR MACHINE

6.1 SWITCHING UNITS ON THE CONTROL STATION
Fig. 6.1.0 shows the—layout of gwitching units on

the control station. For details, refer to the
machine tool builder's manual.

6.1.1 MODE SELECT SWITCH

This switch gives the aperator a choice among
the following eight modes of operation (RAPID,

JOG, STEP, HANDLE, TAPE, MD!, MEM, EDT).

RAPID, JOG, and HANDLE modes are called
manual operation mode, and TAPE, MDI, and
MEM, automatically operation mode in this man-
ual.

RAPID: Allows the tool to traverse rapidly or
return to reference zero by manual operation,

JOG: Allows the tool to feed continuously by
manual operation. Feedrate is set by JOG
FEEDRATE switch.

STEP: Allows the tool to feed manually by step
each time JOG pushbutton is depressed.

HANDLEY: Allows the tool to feed by operating
the manual pulse generator®,

TAPE: To automatically control the system
from NC tape.

MDI: Allows the operator to insert the block of
data through the DATA keyboard and control the
system automatically with the data.

MEMT: To automatically conirol the system
with the stored part program.

EDT': To store the part program into memory
and edit the part program.

CYCLE VEED
START HOLD

g}
O O

Fig. 6.1.1

T 6.1.2

L

CYCLE START PUSHBUTTON AND LAMP

Depress this 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 termnporary

stop by operating FEED HOLD pushbution or
MODE SELECT -switch.

6. 1.3 FEED HOLD PUSHBUTTON AND LAMP

When the FEED HOLD pushubtton is depressed
during automatic operation, the feedrate is de-
creased immediately and machine motion is
stopped. Feedhold is not active during tapping

by G84, however, it functions during positioning

before tapping. Feedhold does not interrupt a
dwell by G04.

If 1t is depressed while M-, S-, T-, or Bt-func-
tion without move command is being executed,
the FEED HOLD lamp wiil light, but these func-
tions will be executed until finished. On comple-
tion of the function, the lamp goes off and machine

.Operation is stopped.Depress the CYCLE START

pushbutton to resume the operation after tempo-
rary stop by operating FEED HOLD pushbutton.

FEED HOLD lamp is automatically illurninated
when the machine stops temporarily during can-
ned cycles if SINGLE BLOCK switch is set on,

6.1.4 EMERGENCY STOP PUSHBUTTON

Depress this pushbutton to irmmmediately stop all
machine movement in an emergency, The servo
power is turned off and the machine is stopped
immediately by dynamic brake. The NC ALARM
lamp lights and alarm code "33" is displayed.

To recover the syst em from an emergency stop
after the cause has been removed, take the fol-
lowing procedure.

l. Turn the EMERGENCY STOP pushbutton
clockwise to release the locking.

2. Depress the RESET key. Alarm code "31"
replaces ''33."

3. Turn on the servo power again by depressing
POWER ON pushbutton. NC ALLARM LAMP
is extinguished and READY lamp lights up.
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The operation is effective in the reverse or-
der of steps 2 and 3. Use this switch also
for turning off the system.

EMERGENCY STOP

Fig. 6,1.4

6.1.5 HANDLE DI1ALt
(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 operation
is effective for an axis, Procedure of HANDLE
operation is as follows:

1. Set the MODE SELECT switch to the HANDLE.

2. Belect the axis to be operated with HANDLE
AXIS select switch.

3. Set the move amount per graduation of the
dial by setting MANUAL PULSE MULTIPLY
switch.

4. Rotate the dial to move the selected axis.

Turning it clockwise causes the axis to move
in the plus direction. The axis moves in the
minus direction by turning it counterclock-
wise,

Table 6.1.7. 1

HANDLE MANUAL
AX1S PULSE MULTIPLY
A 100
X e x1000

x10000

(O

Fig. 6.1.5

6.1.6 HANDLE AXIS SELECT SWITCH'

This switch is used to select an axis to be oper-
ated. For operation of the switch, see 6.1.5
Handle Dialt

6.1.7 MANUAL PULSE MULTIPLY SELECT SWITCH!

This switch is used to:

- Select the value from Table 6.1.7.1 correspond-
ing to a single graduation of the HANDLE djal
in the HANDLE mode,

- Select the move amount (1 step) from Table
6.1.7.2 corresponding to each depression of
JOG pushbutton in the STEP mode.

Selection of Move Amount

in the HANDLE Mode

Magnification Metric lach™® Rotating Angle*
: 0.001 mm/ 0.0001 inch/ 0.001 deg/
® graduation graduation graduation
0.0t mm/f 0.001 inch/ 0.01 deg/f
x 10 graduation graduation graduation
100 .
: 1000 0.1 mm/ 0.01 inch/f 0.1 deg/
% 10000 graduation graduation graduation
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Table 6.1.7.2 Selection of Move Amount in the STEP Mode

Magnification Metric Inch* Rotating Angle"’
x 1 0.001 mm/step 0.0001 inch/step 0.001 deg/step
x 10 0.01 mm/step 0.001 inch/step 0.01 deg/etep
x 100 0.1 mm/step 0.01 inch/step 0.1 deg/step
x 1000 1.0 mm/step 0.1 inch/step 1.0 deg/step
x 10000 10.0 mm/step 1.0 inch/step 10.0 deg/step
6.1.8 JOG PUSHBUTTONS 6.1.9 JOG FEEDRATE SWITCH _
This pushbutton is used to feed the tool manually. The JOG FEEDRATE switch is used to select the

’ jog feedrate in the JOG mode. Up to 32 steps of
- With any of pushbuttons +X, -X, +Y, -Y, +Z,or feedrate can be specified. Jog feedrate depends  ,~

-Z(+4, -4 ) held in the RAPID mode, the axis on the machine tool. For definite values, refer =«
can be moved rapidly until the button is removed. to the machine tool builder's manual. See Table
6.1.9.

- This pushbutton moves the tool at the speed set
by JOG FEEDRATE switch in the JOG mode.
RAPID TRAVERSFH

- Each time the pushbutton is depressed in the JOG FEEDRATE RATE OVERRIDE

STEP mode, the tool is moved by the value per
step set by MANUAL PULSE MULTIPLY select

switch, Maximum feedrate per step is deter- 50
mined by parameter No. "67." 2?/\120 .
oG ‘
NOTE: A JOG pushbutton works on an axis. If
more than one JOG button is depressed, motion
is stopped.
Fig. 6.1.9
Jog 6.1.10 RAPID TRAVERSE RATE OVERRIDE

X 1 iz sWwITcHt

L
Ll

This switch is used to adjust the traverse rate
by 0, 25, 50, and 100%. 100% Rate is the rapid
traverse rate set by parameter No, "'94." The
switch ie effective both in automatic operation
including GO0 command and in manual operation
Fig. 6.1.8 (RAPID mode).

Ll
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Table 6.1.9 Jog Feedrate

mm in mm in
Step A(deg+/frnnin)+ B Step | A am/min,
0 1 16 100
1 2 17 120
2 3 18 150
3 4 19 200
4 6 20 250
5 8 21 300
6 10 22 400
7 12 23 500
8 15 24 600
9 20 25 800
10 25 26 1000
11 30 27 1200
12 40 28 1500
13 50 29 2000
14 60 ' 30 2500
15 80 31 3000
Notes:

- Jog feedrate depends on the machine tool.
For definite values, refer to the machine tool builder's manual.

- Feedrate of the fourth axist, if provided, is shown by deg/min.
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6.1.11 FEEDRATE OVERRIDE SWITCH

In the automatic operation mode (TAPE, MEM,
MDI), this switch is used to adjust the feedrate
by 10% from 0 to 200% of the programmed feed-
rate specified with an ¥ function.at whatever po-
sition the switch may be set. Where OVERRIDE
CANCEL switch is set on, the toolwill be moved

6.1,14 ZERO POSITION LaMmpst
. (FOR X, Y, Z, AND 4TH axEs)

These lamps indicate that the tool is positioned
at the reference zero. When the tool has been
positioned at reference zero on each axis man-
vally, by G28 automatically, or by G27 for
checking, the lamps for each axis light up.

The lamps go off when the tool leaves the re-
ference zero.

- at the programmed feedrate by F code regardless
of setting the switch.

Table 6.1.11 FEEDRATE OVERRIDE .
ZERQ POSITION'

STEP % STEP % Ao A o
0 11 110
° - s
1 10 12 120 ) %’UR" ®
2 20 13 130 OFF OFF
~ 3 30 14 140
4 40 15 150 Fig. 6.1.14
b 20 16 160
6 60 17 170 6.1.15 SINGLE BLOCK SWITCH
7 70 18 180
Turning on this switch permits individual block-
8 80 19 190 by-block operation. Turning on this switch after
9 90 21 200 finishing the current block in the automatic oper-
- ation mode, the machine stops. A block of data
10 100 s executed each time the CYCLE START push-

button is activated.

OVERRIDE
CANCEL

@

6.1.16 DISPLAY LOCK/MACHINE LOCK SWITCH

This switch functions to stop updating the posi-
tion display, orto stop move command pulses to
the servos. This switch cannot be set unless the
machine is stopped at block end or temporarily
stopped by FEED HOLD pushbutton.

FEEDRATE
OVERRIDE

0 200Z

mspuv”"c“'"s
6.1.12 OVERRIDE CANCEL SWITCH' Lock ‘B’ LocK

Turning on the OVERRIDE CANCEIL, switch pre-
vents the function of FEEDRATE OVERRIDE
switch.

Fig. 6.1.16

HOFFJ'

Usual operation is made at "OFF" position in
both manual and automatic operation. The ma-
chine and the position display operate accord-
ing to the command by automatic operation or
manual operation.

6.1.13 ZERO RETURN SWITcHT
(MANUAL ZERO RETURN)

Turning on this switch causes the tool to return
to the reference zero by manual operation. For
operation, refer 10 6.2.1 Manual Zero Return.
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"DISPLAY LOCK"

This position is used to exclude the axis move-
ment value from the position display. Current
position display is not updated, though the machine
moves. Universal display is not affected,

"MACHINE LOCK"

Setting the switch at MACHINE LOCK inhibits
axis movement including Zero Return. The po-
sition display is updated. M-, S-, and T-func-
tions are executed. This position is selected to
preset the display or to check the tape data.

6.1.17 DRY RUN SWITCH

Turning on the DRY RUN switch in the TAPE,
MDI or MEM mode causes the tool to move at
the speed selected by the JOG FEEDRATE
switch, ignoring all programmed F-functions.
F commands can be displayed as they are pro-
grammed. This switch may be used to check
the program.

Rapid traverse (G00) rate for dry run operation
can be set by setting parameter No. "02,"

Parameter Rapid Traverse at

No. "o2" Dry Run Operation
"g" Rapid traverse rate {Note)
v Jog feedrate

Note: The tool moves at the traverse

rate set by RAPID TRAVERSE
RATE OVERRIDE switch? if
provided.

NOTES:

- Switching the DRY R UN switch during automatic
operation becomes effective on the current block.
Switching it in mm/rev mode+ becomes effec-
tive on the next block.

DRY
RUN

@

OFF

Fig. 6.1.17

6.1.18 OPTIONAL BLOCK SKIP SWITCH

This switch, when get on, ignores the block
starting from optional block gkip 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 re-
gister. During the automatic operation Block
Skip is effective for the block to be entered in

the buffer register.

6.1.19 OPTIONAL STOP SWITCH

This switch is to execute M01 command in auto-
matic operation mode (TAPE, MEM or MDI),

When the switch is on, the program stops on
completion of the block including M0O1 comrmand,
while CYCLE START pushbutton remains illu-
minated. When the control catches FIN signal,
the light is extinguished. To restart the pro-
gram, depress the CYCLE START button. When
the switch ig off, M01 command is ignored.

Operation of the switch is not effective for the
block being executed, During the automatic op-
eration, the switch acts for the next block,

6.1.20 MANUAL ABSOLUTE SWITCH
- When MANUAL ABSOLUTE switch is on,

When automatic operation is restarted after
interrupted by manual operation, the tool per-
forms the rest of the command in the interrupt-
ed block from the end point of manual operation.
The tool moves in parallel with the path speci-
fied by the program,

When the command of the next block is GO0 or
GOL, the tool moves automatically to the tar-
get coardinate specified by the program. Then
the operation is performed according to block
of data.

When the command of the next block is G02 or
GO03 (circular interpolation), the interpolation
is performed in parallel with programmed
command. The tool automatically returns to
the target coordinate when GO0 or G01 is com-
manded after the circular interpolation.
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REST OF
TRAVEL C
MANUAL TRAVEL TO TARGET
OPERATIQN COORDINATE SPECIFIED
e BY FROGRAM COMMAND
A “ “ GO0 OW GO1 COMMAND
R CIRCULAR >
INTERPOLATION ™,
Amr
STOP
(FEED HOLD)

Fig. 6.1.20.1

« When MANUAIL., ABSOLUTE switch is off.

After the automatic operation is interrupted by
manual operaiion, the coordinate system is
shifted, and the tool performs the rest of the
travel commands in parallel with programmed
moves.

ACTUAL MOVEMENT

£ REST OF TAPE COMMAND

TRAVEL . COMMAND

HANUAL x
OPERATION ﬁ
- -
el cr}cum ¢
INTERPOLATLON "~
TEMPORARY STOP Nt P

(FFED HOLD)

GO0 OR GOL COMMAND

The parallel shift is reset by execut-
ing Reference Zero Return manually,
automatically by G28, or operating
the RESET key. The command value
is forced to change to the current
position. Thus the shift value is reset.

Fig. 6.1.20.2 Tool Movement with
MANUAL ABSOLUTE Switch Off

6.1.21 M-FUNCTION LOCK SWITCH
(MISCELLANEQGUS FUNCTION LOCK)

- When the M-FUNCTION [.OCK switch is on, it
ignores the M, S, T, and B commands. To
check the tape data, the operation by the switch
is used in combination with MACHINE LOCK
function,

M-FUNCTION
LOCK

@ Fig. 6.1.21

OFF
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- The following M codes are executed even if the
switch.is set on,

. MO0, MO1, M02, M30

- Both its decoded signals and its BCD codes
are sent out to the machine,

. MS0 to M99
BCD code is not sent out.

- Turning on the M-FUNCTION LOCK switch
during automatic operation becomes effective
on the block after the next block of the current
block.

6.1.22 Z-AXIS FEED NEGLECT SWITCH

The switch is used for dry run operation or draw-
ing-check operation on the X-Y plane. Turning
on the switch causes the Z axis in MACHINE

- LOCK condition, The Z axis movement is in-

hibited, though the position display is updated.

Operate the switch when the machine is stopped.
That is, the switch does not function except when
the machine is stopped at the block end by SIN-
GLE BLOCK switch or temporarily stopped by
FEED HOLD pushbutton.

6.1.23 FEED CODE LOCK SWITCH
(F-cope Lock)

Turning on the FEED CODE LOCK switch causes

the program execution to ignore all F~code com-
manding feed. If the switch is turned on during
automatic operation, all the F-codes are ignored
in the block stored in buffer register after switch-
ing operation.

Feedrate override is effective on the current F
code even if locked by the switch, though read-
in operation does not proceed.

FEED
Z NEG- CODE
LECT LOCK
OFF  OFF Fig. 6.1.23

6.1.24 BLOCK RETURN SWITCH AND BLOCK RETURN
END LamPt

BLOCK RETURN switch is used, when a trouble
occurs during executing a block, to return the
tool to the block starting position to restart ma-
chining. Completion of the tool returning to the
start position is checked by the lamp. For de-
tailed operation, refer to 6.2.2 Block Return.



BLOCK RETURN ENDT
X Y Z 4
[ T o B - O

BLOCK RETURN

@

OFF
Fig. 6.1.24

6.1.25 MIRROR IMAGE AXIS SELECTOR
SWITCH"

MIRROR IMAGE AXIS switch selects the axis
whose motion is reversed for programmed op-
erations.

To select the mirror image axis with this switch
instead of parameter writing, set the data of
parameter No. 91" to 0,

Turn on the MIRROR IMAGE AXIS switch of the
axis to which Mirror Image function is assigned.
The motion of the selected mirror image axis is
set up at M95 command is given until M94 is
commanded. For details, see 2,7.2.

NOTE: During the M35 (Mirror Image ON) mode

never operate the MIRROR IMAGE AXIS switch.

MIRROR TMAGE
AXIS T

X Y
@ @
QFF OFF

Fig. 6.1.25

6.1.26 ERROR DETECT ON/OFF SWITCHT

The ERROR DETECT ON/OFF switch is used to
eliminate the corner-round-finish caused by the
servo-lag,

- OFF position

After completion of distributing pulses for lin-
ear and circular interpolation, the control ig-
nores servo-lag pulses and distributes pulses

of the next block. Operation of a block to the

next block is smoothly processed.

- ON position

After completion of distributing pulses for ljn-
ear and circular interpolation, the control ex-
ecutes the next block after checking that
servo-lag pulses are within the allowable valuye,
The function is used to prevent the round finigh
of the corner.

GO0 (positioning) command allows the control
to execute the next block after gervo-lag pulses
reach the allowable value independently of the
switch,

Turning on the switch during automatic opera-
tion activates at the end of the current block.

GOl COMMAND
A
ERROR
DETECT
OFF
OFF ON
$ X

Fig. 6.1.26

6.1.27 TOOL OFFSET AUTO-STORE PUSHBUTTON
AND LAMPT

Use the TOOL OFFSET AUTO-STORE button to
automatically store the amount of Z-axis move
manually made between "home-position" and
"base-position" directly in the tool offset mem-
ory. For operating procedure, refer to 6,2.3
Automatic Tool-offset Store.

TOOL OFFSET AUTO-STORE

L i
MEASURE- WRITE&
MENT RETRACT
£
Fig. 6.1.27
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6.1.28 EDIT LOCK SWITCHT

Turning on the EDIT LOCK switch prevents the
function of ERS, INS, ALT, and EOB keys, and
storing from NC tape,

6.1.29 START LOCK INPUT (OR SWITCH)"

When the START LOCK is on, CYCLE START
pushbutton does not function. Use the START
LOCK input to prevent operating the machine in
abnormal condition during automatic operation.
The input may be used as on/off switch on con-
trol station for machine.

EDIT

YASNAC LOCK
START STLK START
LOCK | ' { LOCK

OFF

Fig. 6.1.29

6.1.30 AXIS INTERLOCK INPUT

The control is provided with AXIS INTERLOCK
input for each axis to prevent axis motion.

Interlocking an axis in feed motion causes the
axis to slows down to a stop. When the inter-
lock is released, the axis motion finishes the
interrupted block and proceeds to the next.

Interiocking one of the two or three axes being
simultaneously interpolated disables the inter-
polation.

YASNAC
ITX
([ }—t——e5—1
AXIS ITY AXIS
INTER-| [ }———————p.g—1¥ INTERLOCK
LOCK i1z
(] pg—12
Fig. 6.1.30

* For cuiting feed command (in mm /min mode}

" The machine feedrate i"s decreased to the speed
set by parameter No. 93 while the TRAVERSE
RATE CLAMP limit switch is active,

Where the rate given by the F command is low-
er than the traverse rate clamp speed set by
parameter, the machinemoves at the rate com-
manded by F-code.

6.1.31 TRAVERSE RATE CLAMP INPUT?

The machine is provided with traverse rate clamp
limit switches so as to prevent the trouhle caused
by the motion according to faulty move command.

- For positioning by G00 and manual operation

The machine feedrate is decreased from the
switch operating position after detected by the
limit switch, and the motion is kept at the

speed set by parameter No. 92, The machine

moves at the programmed speed in the releag-
Ing direction of the limit switch.

\ SPEED SET BY PARAMETER
No. 92

N(i. 93

Q

t{x)

g TRAVERSE RATE CLAMP LIMIT SWITCH

OPERATED

RELEASED

Fig, 6.1.31
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YASNAC
. +EDCX
‘ |L pg +X
[:] -EDCX |_x
[:i +EDCY oy
TRAVERSE TRAVERSE
RATE [:] ~EDCY [-Y RATE
CLAMP : = CLAMP
LIMIT +EDCZ LIMIT
SWITCH [:]——-—-——————1§£r——*+z SWITCH
-EDCZ
(22 pg—ta
.f.
~EDCo
(——ee—tia
Fig. 6.1.3! (Cont'd)
NOTES:

- Traverse Rate Clamp function is uneffective

for the feed command in mm/rev* mode.

- Machine motion by HANDLE (Manual Pulse

Generator) is not affected by the TRAVERSE
RATE CLAMP limit switch.

6.2 OPERATION FOR MACHINING

6

.2.1 MANUAL RETURN TO REFERENCE ZERO

To return the tool to the reference zero point

manually,

L.

proceed as follows,

Set the MODE SELECT switch to RAPID or
JOG.

Move the tool out of deceleration range man-

vally. If the tool is in the deceleration range,
Reference Zero Return is not executed(alarm
code "'22" is displayed).

Turn on ZERO RETURN switch.,

Hold in the JOG button of the axis to be re-
turned to the reference zero.

The tool is moved In the same manner as
manual feed operation, slowed down after
deceleration starting point, and automati-
cally stopped at the reference zero.

5. ZERO POSITION lamp {APX or APZ) indicateg
the axis which has reached the reference Zero
point,

SPEED 1

]

'

|

1

]

t

I

1

t

1

) y
DECELERATING REFERENCE
POTNT ZERO POINT

Fig. 6.2.1.1
NOTES:

« The axis which has been returned to the refer-

ence zero cannot be advanced manually unless
the ZERO RETURN switch is turned off. Re-
tracting the axis from the reference zero is
possible,

The axis in the deceleration range cannot be re-
turned to the reference zero by the reference
zero operation except for first zero return
operation after power on,

+ Turning on the MACHINE {.OCK switch disables

the reference zero return of the axis.

- Do not return the axis to reference zero man-

ually when the block data read shead is in the
buffer register, for the data will be deleted.

, Joc ZERO POSITION
+X +Y +Z +4 X Y Z 4
o o I
_ -y -7 -4 ZERO RETURN
OFF
Fig, 6.2.1.2
6.2.2 BLOCK RETURNY
Block Return is used to restart the operation, if
a trouble is encountered in a block during auto-

matic operation, from the beginning of the block.

1,

Stop the machine by depressing the FEED
HOLD pushbutton at the time when the trouble
is encountered in machine operation,
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2, Set the MODE SELECT switch to manual op- 6. Repeat the step 5 to complete all the axes

eration mode (RAPID, JOG, HANDLE, STEP), motions to the block starting position.
and move the tool out of the pesaition where _ .
the trouble occured. 7. Set back the MODE SELECT switch to the

automatic operation mode (TAPE, MEM).

3. Take a correct action for the trouble.
8. Depress the CYCLE START pushbutton to re-

4. Turn on the BLOCK RETURN switch. sume the operation. If BLOCK RETURN END
lamps for all the axes do not light up, the
5. Move the tool manually on an axis to the start- CYCLE START does not function. Operation
ing position of the block in which a trouble is restarts from the block starting position.

found. The axis stops automatically when it
reaches the block starting position and BLOCK 9. After the machine starts by CYCLE START

RETURN END lamp for the axis lights up. . pushbutton, turn off the BLOCK RETURN
' switch.

/QRETRACTING

TROUBLE e BY MANUAL

OCCURED. \*’ OPERATION

&
BLOCK :

STARTING RETURN

POINT ON
Fig. 6.2.2.1
JOG

BLOCK RETURN END

+7

4X 4y
cyYe
smar worn (] (O] [
& & -X =Y
U1

LIFICF
&
-
o+
Ly &

=Z
D D E] BLOCK RETURN
OFF
Fig. 6.2.2.2

NOTES:

- Be careful to follow the steps 8 and 9 orderly. - Depressing the RESET key during Block Return{'-
Depress the CYCLE START pushbutton after cancels the Block Return function. B
:;rmng off the BLC:;K ?E TURN s‘:;t(:h causes - It is not possible to change the data in the block

ARSI e s e which i5 to be executed by Block Return, be-
° € brock a ¢ Hme when trouble occurs. cause the data has been stored in active regis-
ter,
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6.2.3 AUTOMATIC TOOL-OFFSET STORINRT

Automatic Tool-offset Storing is to automatically
store the tool offset value of Z-axie, which is
measured manually, in the tool offset memory.
This function is effective for Z-axis only. Oper-
ation procedure is as follows.

1.

WORKPIECE

GAGE

Mount the tool on the spindle, and position it
at the point to be set as "home-position" on
Z-axis. To simplify changing tool, it is re-
commended to set home-position at the tool
change position,

To display the offset value to be automatically
stored, reset the display of Z-axis to zero.
For the detailed operation, see NOTES.
Writing offset value is correctly rade with-
out resetting the display.

Set the MODE SELECT switch to manual op-
eration mode (RAPID, JOG, STEP or HAN-
DLE),

Depress the OFS key and select the address
H or D.

Set the desired tool offset number with NUM-
BER keys.

Depress the MEASUREMENT pushbutton.
The MEASUREMENT lamp lights up and the
current position of Z-axis is set as "home
position, ™

The MEASUREMENT pushbutton is effective

with COM, POS, or OFS key selected in the

manual operation mode. Depress the MEAS-
UREMENT button while the machine stops,

TOOL OFFSET AUTO-STORE
r -

MEASURE-
MENT

]

L]
./

WRITE &
RETRACT

Fig. 6.2.3.1

+Z - -

HOME POSITION

RETURN

- —BASE POSITION

Fig. 6.2.3.2

7. Set the tool tip to the "base position" by

10,

11.

moving the Z-axis manually using JOG pusgh-
button, ""Base position" c¢an be freely set
according to the workpiece to be machined,

If the resetting the display of Z-axis to zero,
the display shows move amount of the tool
between home position and base position,
The move amount in Fig. 6.2.3.2 is shown
by -Z1 or -Z2,

Depress the WRITE & RETRACT pushbutton.
The control executes the following operation.

- The control stores the move amount of the
tool between home position and base level
(~Z1 or -Z2) in the tool offset memory
specified by the NUMBER keys.

- One is automatically added to the tool off-
set number specified by NUMBER keys on
the NUMBER display. This is a prepara-
tion for storing the tool offset to be written
next. (NUMBER 99 is replaced with 01, )
At this time Z-axis automatically returns
to home position at rapid traverse rate,
The home position of the tool is displayed

© by zero,

By manual operation or MDI operation,
change the tool with a desired one.

Even if the mode selector switch is turned to
MDI for changing the tool, MEASUREMENT
lamp is kept illuminated. On completion of
changing the tool, set the MODE selector
back to manual operation mode.

Repeat steps 7 to 9 until the required number
of tool offsets are stored.

Depress the MEASUREMENT button.

-MEASUREMENT lamp extinguishes and auto-

matic tool-offset storing function is cancel-
led.’

NOTES:

- To set the display of home position at zero,
take one of the following three methods.

a.,
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. When parameter No, 7% is "1, "

Depress the Z-axis RESET button if the cur-
rent position display unit is provided. The
display for Z-axis shows zero.

When parameter No. 79 is "0, " select the
address Z and depress the POS key and the
CAN key simultaneously. The universal
display shows zero.

execute G92
Z0 % in the MDI mode. The universal dis-

play shows zero.



- The measured distance between home pogition - required.
and base position is stored in memory as ab-

" solute value in Tool-offset Auto-store mode. “:° . Depressing the WRITE & RETRACT pushbutton
. when NUMBER is set at "00" makes the NUM- -

If the home-position is set at other than tool BER display "01," and permits no tool offset
change position, the new tool changed can be to be writlen nor the tool to be returned to the
moved to the base position directly from the . . home position, Depress the WRITE & RE-
tool change position without stopping at the - TRACT pushbutten again to store the new tool
home-position. Once the home-position is. - offset in the tool offset memory specified by
fixed by depressing MEASUREMENT button, NUMBER key.

‘positioning of each tool al home position is not
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WIND gt 4 WO

POWER ON
PUSHBUTTON
POWER OFF
PUSHBUTTON

TAPE READER

i COMPARTMENT

REAR DOOR +===, : DOOR

FRONT DOOR
DOOR LOCKS

Fig. 7.1.1
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7. OPERATION PROCEDURE

7.1 INSPECTION BEFORE TURNING ON POWER

Make sure that the froant and rear doors of the
control are firmly closed. The control employs
totally-enclosed, dustproof enclesure to shut out
surrounding air. If the door is open, lock it
closely by turning two door lockers with a large
screwdriver (minus). In addition, inspect the
tmachine referring to the machine tool buider's
manual.

7.2 TURNING ON POWER

1. Check {o see thal the main power is supplied
for the control.

2. Depress the POWER ON pushbutton on the op-
erator's panel, and the control power is sup-
plied and then the cooling fans will start run-
ning, Make sure that wind blows out from
ithe exhaust ports of the upper side of the
contirol.

3. Depress the POWER ON pushbutton again to
turn on the servo power supply. When the
machine is ready to operate, READY lamp

lights.

4. If READY lamp does not light, detect and e-
liminate the cause according to the alarm
code displayed. Refer to 4.3.12 Alarm and
Status Code Display.

7.3 MANUAL OPERATION*

When the MODE SELECT switch on the control
station for machine is set to RAPID, JOG, STEP
or HANDLE position, the machine can be oper-
ated manually,

Operation in RAPID Mode
1. Set MODE SELECT switch to RAPID,

2. Select the speed using RAPID TRAVERSE
RATE OVERRIDE switcht.

Speed setlting range: 100% - 50% - 25% - 0%
3. Push JOG button for the axis and direction to

be moved. The machine moves at the spec-
ified speed while the JOG buiton depressed,

# Manual operation is defined as the operation
in RAPID, JOG, STEP, or HANDLE,
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Operation in JOG Mode
1. Set MODE SELECT switch to JOG.

2. Adjust the feedrate to the desired setting with
JOG FEEDRATE switch {Up to 32 steps).

3. Push JOG button for the axis and direction to

be moved. The machine moves at the speci-
fied speed while the JOG button depressed.

Operation in STEP Mode

1. Set MODE SELECT switch to STEP.,

' .2. Select the move amount per step using MAN-

UAL PULSE MULTIPLY switch.
(Move amount setting range)

Metric: 0.001 ~ 6.01 - 0.1 -1.0- 10.0
mm /step

0.0001 - 0.001 - 0.01-0.1-1.0
inch/step

Inch:

3. Depress JOG button for the axis and direction
to be moved. The machine moves by the
move amount per step each time the button is
depressed.

Operation in HANDLE Modet

The control with HANDLE dialt can permit the
operation described below.

‘1. Set MODE SELECT switch to HANDLE.

2. Select the axis with HANDLE AXIS switch.

3. Select the move amount of the machine cor-
responding to one scale of HANDLE dial using
MANUAL PULSE MULTIPLY switch.

Metric: 0.001 - 0.061 - 0,1
(mm per graduation)

0.0001 - 0.001 - 0,01
{inch per graduation)

Inch:

NOTE: "X1000" or X10000" is regarded as
|fX100-|l

4. Rotate HANDLE dial.
Turning the dial clockwise:
The machine moves in the positive direction.

Turning the dial counterclockwise:
The machine moves in the negative direction.



7.4 PREPARATION FOR LEADSCREW ERROR

1.

"ence zero after power on,

COMPENSATION AND STROKE CHECK '
Return to reference zero

The control with Leadscrew Error Compen-
sation option or Stroke Check option requires
any of the following operations for returning
the machine to the reference zero point, be-
cause the data for operation of both options
are referenced from this point,

a. Return the tool to the reference zero point
by manual operation. (Refer to6.2.1
MANUAL ZERO RETURN)

b. Execute "G91 G28 X0 Y0 Z0 %" in MDI
mode .

Check of parameter No. 03 or No. 05

After return to reference zero,

when the contents of parameter No, 03 are
"1," Stroke Check is in effect.

when the contents of parameter No. 05 are
"1," Leadscrew Error Compensation is in
effect.

when the contents of each parameter are
"0," each option is effect,

Check of parameter No. 06

When the contents of parameter No. 06 are
"1" (Return to reference zero is required
before Cycle Start), if the CYCLE START
button is depressed without return to refer-
the alarm code
"23" will be displayed. (Alarm code "'23":
Return to reference zero is unready). It is
recommendable to set the contents of param-
eter No. 06 to "'1," when the control is pro-
vided with Leadscrew Error Compensation
option or Stroke Check option because these
options require return to reference zero
point before operation. (l.eadscrew Error
Compensation will not be performed if CY-
CLE START button is depressed without
return to reference zero whea the contents
of parameter No, 06 are "0" even if the con-
tents of parameter No, 05are1.'" The same
can be said for the Stroke Check option.

7.5 PREPARATION FOR AUTOMATIC OPERATION

The machine must be positioned properly accord-
ing to the part program prior to the start of auto-
matic operation. After positioning the absolute
coordinate system for the machining must be get
properly by manual operation or programming.

1. When G92 is not programmed in a tape or
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memory,

* Return the machine manually to the refer-

ence zero point,
(Refer to 6.2.1 MANUAL ZERO RETURN.}

* The G92 command according to the part pro-

gram should be executed by MDI.

G92 X... Y... %

| REFERENCE
ZERO

Y

+X

ABSOLUTE ZERO POINT (0, 0)

Fig. 7.5.1

If "G92 X0 Y0 Z0 »" setting is required
the coordinate of each axis can be set to
"0" easily using ORG key.

Refer to 4.1.13 ORG KEY,

EXAMPLE

EOR =
Nl GO0 X... Y.uo. Z ... %

“ Fig. 7.5.2



2,

When G92 is programmed in a tape or mem-
ory .

When the program contains G92 to be executed
at the reference zero, return the machine to
the reference zero point by manual return to

-reference zero.

EXAMPLE:

N1 G982 X... Y-+« Z... =%

When G28 and G92 are programmed.

When the program is initiated with G28 and
G92, move the machine manually into the
area where return to reference zero can be
performed. 3

EXAMP LE:

EOB =

NI G28 X-er Y-ur Zooo %
N2 G992 Xev- Y.ouo Z-uv =

7.6 OPERATION IN TAPE AND MEMORY MODE

1.

Make sure that NC ALARM lamp is not illu-
minated. If illuminated, detect and eliminate
the cause by the indication of alarm code.
Refer to 4.3.12 Alarm Code Display.

Check and correct the stored offset values,
and then put the machine in the correct start
point.

Set the switches on the control station for
machine to the proper positions.

- MODE SEILLECT switch

© SINGL.E BI.OCK toggle switch

- RAPID TRAVERSE RATE OVERRIDE
switch

- MANUAL ABSOLUTE toggle switch

- OPTIONA{. BI.OCK SKIP toggle switch
- OPTIONAL. STOP (MO1) toggle switch
- DRY RUN toggle switch

- FEEDRATE OVERRIDE & JOG FEEDRATE
switch

4. Set the punched tape onto the tape reader, In
MEM mode, this operation is not required,

5. Depress RESET key on the operator's panel,
Then LABEIL SKIP lamp will be illuminated
and the memory will be rewound,

6. Depress CYCLE START button to give a Cy-
cle Start to the system,

7. When the Feed Hold is required for the ma-
chine during the system operation, depress
FEED HOLD button.

8. If the unexpected event occurs in the system,
immediately depress EMERGENCY STOP
pushbutton,

7.7 MANUAL OPERATION INTERRUPTING
AUTOMATIC OPERATION

1. Stop the automatic operation temporarily by
depressing FEED HOLD pushbutton or by
setting SINGLE BLOCK switch to ON position.

2. Record the current positions of each axis on
a paper using the current position display op-
eration. Refer to 4.3.3 Current Position
Display.

3. Set MODE SELECT switch to manual opera-
tion mode (HANDLE, JOG or RAPID), and
the machine will be manually operated.

4. Return the machine manually to the recorded
positions.

5. Set MODE SELECT switch to the interrupted
automatic- mode (TAPE, MDI or MEM).

6. Depress CYCLE START pushbutton, and the
machine will resume the automatic operation.

NOTES:

+ Where MODE SELECT switch is changed with-
out depressing FEED HOLD pushbutton.

a. When the automatic-mode {TAPE, MDI or
MEM) is changed to the manual-mode {HAN-
DIL.LE, JOG or RAPID)}, the machine rapidly
slows down and stops.

b. When the automatic-modes are changed the
machine is stopped at the block end.

- Where the machine is restarted by depressing
CYCLE START button, the tool path shifted due
to manual operation will be changed by ON-OFF
operation of MANUAL ABSOLUTE switch.
Refer to 6.1.18 MANUAL ABSOLUTE Switch.
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- In RAPID and JOG modes, when the CYCLE NOTES:
START button is depressed after writing F, M,

S, T or B code by use of the eame procedure - Writing data by MDI cannot be executed in tool
as that of MDI operation, the command be- radius compensation modes (G41, G42) because
comes effective as soon as written, and BCD two or three blocks are read ahead,

signal is fed. However, F, M, S, T or Bt code can be mod-
This procedure is used to add a new data to an ified. The modification becomes effective in
active buffer. However, M00, MO01, M02, M30 the next block.

and M91 to M99 cannot be written. - Writing data by MDI should not be performed

in canned cycle modes (G173, G176, G81 to G89),

7.8 AUTOMATIC OPERATION IN MDI MODE The machine may not operate properly.

- Excepting in tool radius compensation and can-

1. Set MODE SELECT switch to MDI position. ned cycle modes, MDI operation is possible.
Although, the next block of data is usually read
2. Write one block data by MDI operation, and ahead in the buffer register, additional or al-
BUFFER lamp on operator's panel lights, tered data can be written into the buffer register
Refer to 4.3.2 Writing Command Data by by MDI operation.
MDI,
3. Depreas CYCLE START button, and automat- 7.10 PREPARATION FOR TURNING OFF POWER
ic operation can be executed in MDI mode.
BUFFER lamp will be off. 1. Make sure that the machine is at standby and
CYCLE START lamp is extinguished.
7.9 MDI OPERATION INTERRUPTING AUTOMATIC 2. Check to see that NC ALARM and INPUT ER-
OPERATION ROR lamps are not illuminated. If illumi-
nated, detect the causes by displaying alarm
To modify the block data after interrupting op- code and eliminate them. Refer to 4.3.12
eration in TAPE or MEM mode, the following Alarm and Status Code Display.
operation should be done after interrupting the
operation. 3. Inspect the machine referring to the machine

tool builder's manual.
I. Turn on SINGLE BLOCK switch, and the op-
eration is stopped temporarily after the com-

pletion of the block being executed. At the 7.11 TURNING OFff POWER
same time, the next block data is stored in '
the buffer register. l. Depress EMERGENCY STOP pushbutton to

turn off the servo power supply.
2. Display the data on UNIVERSAL DISPLAY

according to 4.3.1 Display of Command 2. Depress POWER OFF pushbutton on the op-
Data, and check it. erator's panel to turn off the control power
supply.

3. Set MODE SELECT switch to MDI operation,
3. Cut off the main power supply from the con-

4. Modify the data referring 10 4.3.2 Writing trol.
Command Data by MDI,

5. After modifying the data, set back MODE
SELECT switch to the interrupted automatic
mode (TAPE or MEM).

6. Return SINGLE BLOCK switch to OFF posi-
tion.

7. Depress CYCLE START button, and TAPE
or MEM operation can be continued by the
modified data,
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PREPARATION

+ Check of
closing of NC door

Inspection of
machine

APPLYING
POWER SUPPLY

- POWER-ON on
{Two times

o]

depression)

Check of READY lamp on

CHECK OF - RAPID
MANUAL - JOG
OPERATION . STEP
- HANDLE
b - e ——————— b
. Manual ;
ti
TRl
REFERENCE ’ i
ZERO )
t
Leadscrew Err04

Compensation
and/or Stroke
Check ON/OFF J

PREPARATION - Positiloning to
FOR AUTOMATIC!  starting position
OPERATION

NC tape setting

STORING AND
EDITING OF
NC TAPE

I

SETTING OF - MODE SELECT
SWITCHES ON - SINGLE BLOCK,
CONTORL STATION ete.
FOR MACHINE

RESET on

CYCLE START on

FEED HOLD or
SINGLE BLOCK on

INTERVENTION OFE
MANUAL OPERATION

CYCLE START on

SINGLE BLOCK on

! A INTERVENTION OF
MDI

{_ ) CYCLE START on

Complet{ion of
machining

{ MO0Z/M30 )

(f—— Check of NC ALARM lamp off

CHECK OF
TOOL POSI-

Check of
+ CYCLE START off
POWER OFF on

PREPARATION FOR
POWER SUPPLY OFF

TION OFFSET

®

- EMERGENCY STOP on

OWER SUPPLY OFF]  .ud then

- POWER OFF on

Fig. 7.11.1 Operation Procedure
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8. MAINTENANCE

8.1 ROUTINE INSPECTION SCHEDULE ments to be observed for maintenance according
. to time in order to keep the equipment optimum
The following table shows the minimum require- condition for extended period.

Table 8.1.0 Inspection Schedule

Items Time Interval Remarks

With the
system- off
With the
svstem-on

Cleaning of reading Including light source

Daily

head part.
Tape Cleaning of tape
reader tumble box Weekly

Lubricating of tension

arm shaft end As required

Tight close of the

QlC|ICIO|O

doors Daily
Control
panel Checking of loose fit
and gap of side plates | Monthly
and worn door gaskets
Vibration and noise Daily O Feel by hand, and do the
audible inspection.
Motor contamination .
and breakage Daily or O Phspect visually.
Servomotor —(;learancg of ventila- as required O Inspect mainly spindle DC
and DC tion openings motor,
motor for Burn ed spots, cracks,
spindle wear, and pressure Check the length of

of brushes brushes.

Check dark bar, threading
and grooving of commuta-
tor,

Roughened commuta- Every
tor surface ) three months

Clean with compressed
air,

See if BATTERY lamp on
O operator's panel lights.

irt of motor interior

c,olO]o |00

Battery Daily

The details of inspecting operation for each com-
ponent are as follows.
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8.1.1 TAPE READER

1. Cleaning of head of tape reader

A. Remove tape rubbish and dust on the glass
with a blower brush. If the glags is stained
with oil or oily dust, wipe it using a gauze
or soft cloth withabsolute aleohol, Algo clean
the tape guide and the i{ape retainer.

B. Remove the dust, if any,- on LED (light
source} with a bloweyr brush,

2. Cleaning of tape tumble box

A, Clean the polyester leading tape with a
clean, sofl cloth,

B. Remove the tape outlet cover (See Fig,
5.1.3) by loosening two mounting screws
and clean the bottom of the tape tumble box
with clotle ur brush.

3. liubricating of tension arm shaft

For the control with 6 inches or 8 inches diam-
eter reels, lubricate the shaft end of tension
arm, when the tension arm does not move

smoothly.

O

LUBRICATING

TENSION ARM

(In the case of 8 inches diameter reel)
Fig. 8.1.1

NOTE: When trouble cccurs in feeding or
winding tape with 8 inches diameter reels,
open the {ront door and brush away dust
around the photo-coupler by using a blower
brush.

#8.1.2 CONTROL PANEL
The control panel is dustproof, sheei-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 operating.
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8.

B.

L.

. See

Where ingpecting the control with the door
open, after it is over, lJock the door posi-
tion by turning two door locks with a large
screwdriver (minus),

Turning direction of door locks is as follows.

‘_\CLOSED CLOSE%

With the door
lock on right side
of the door,

With the door
lock on left side
of the 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

door interlocking switch as an opticn, open-
ing the door shuts off the main power supply
and stops all operations.

. Check gaskets on the brima of froat and

rear doors.

if the inside of enclosure
Clean it, if necessary.

is dusty.

. Check for any opening in the door base with

the doors shut tightly.

3 SERVOMOTOR AND DC MOTOR FOR
SPINDLE

Vibration and noise,

Vibration can be checked by hand resting on
the motors, and to hear the noise using a
listening stick is recommended. If any ab-
normality is found, contact maintenance
personnel immediately,

Motor contamination and impairment,

Check the motor exterior visually. [f dirt or
damage should be obseved, inspect the ma-
tor by removing the machine cover. Refer
to the machine tool builder's manual.



3. Clearance of ventilation window blockage

Check the ventilation window of DC spindle
motor. If it is clogged with dust or dirt, in-
spect DC spindle motor removing the machine
cover, Refer to the machine tool builder's
manual.

Inspection of comm utators and brushes is essen-
tial for keeping the excellent performance of the
control, Inspection work to be executed is de-
scribed in the following three items. For detailed
instructions, refer to YASNAC MAINTENANCE
MANUAL,

Three-Month Inspection of Commutators and
Brushes

The carbon dust from brushes, scattered around
the commutator inside the motor, may cause
motor iroubles such as the layer short of arma-
ture and the flashover of commutator. In the
worst case, it may lead the control to a fatal
damage. To avoid this, be sure to give an in-
spection on the commutators and brushes at least
every three months,

4. Carbon brushes

A. Under normal operating conditions, brush
wears by 2 to 4 mm per 1000 operating
hours. 1If wear is excessive, checkto see
if oil 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,

6 mm or
below

Minertia motor junior series:

DC motor for spindle: 17 mm or below

C. If either of brush or pigtail is broken, brush
assembly niust be replaced as a whole unit
with new one.

-
e
PIGTAIL
Fig. 8.1.3

NOTE: When replacing the brush assembly,
consult the company.

5. Commutator surface

A. Check visually surface roughness of the
commutator throughout inspecting window,

The commutator should take on a polished
light brown or chocolate color after 100-200
operating hours in the process the motor-ideal
development of the commutator film, Such
commutator needs no attention other thanto
be kept clean.

B. See if blackened bar, threading (or groov-
ing) 'is on the commutator. If any of them
is detected, investigate the cause of trouble.

Threading or grooving on the commutator
surface may be due to too small motor load.,
Blackened bar is responsible to carbon dust
in commutator slots, or incidentally produced
sparkings. If it appears that the carbon dust
is a cause of blackened bar, finish the com-
mutator with a clean dry cloth to smooth the
surface, If the cause seems to be responsi-
ble for sparking, consult the company.

6. Motor inside (dirty)

A. Check visually the motor interior through
ingpection window.

Though the dried carbon dust is not virtually
harmful to the correct motor running, clean
the inner parts such ag commutator, brush-
holders and brushes with compressed air
(air pressure: 2-4 kg/cm2),

B. Where oily carbon dust exists inside the mo-
tor due to poor oil seal or defective enclo-
sure, consult the company.

7. Servomotor with oil seal

As the life expectancy of oil seal and brush is
2000 hours (about five years), the inspection
and maintenance by the company should be done
every 5 years as well as the control. If possible,
yearly inspection taking less than 8 hours is re-
commended,

8.1.4 BATTERY

Make sure that the battery lamp on operator's
panel is turned off. If it is turning on, consult
maintenance personnel. The battery must be
replaced with new one within a month.
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8.2 REPLACEMENT OF BATTERY

While power is off, the batteries are used as
power source f{or memory in order to prevent
programming data stored in memory such as
parameter, tool offset and part program from
erasing.

When the battery is going to be discharged after
a long period of use, BATTERY lamp on the op-
erator's panel lights to give warning for replace-
ment. In such occasion, consult the company.
The battery must be changed with new one before
4 month passes. Where replacing, never re-
move the old battery, with power off, otherwise
the data stored in memory may be cleared away.

Replacing Procedure

I. Depress POWER OFF pushbutton on the oper-
ator's panel,

2. Open the front door of the control. The bat-
tery of the memory (printed circuit) board can
be seen on the CPU module which is mounted
on rear of the front door. If the memory
(printed circuit) board is mounted behind the
CPU module, loosen two CPU module set
screws, and the CPU is hinged open.

Depreas POWER ON pushbutton. Where the

control is equipped with a door interlock
switch, draw it out with the movable section
by hand. The power can be turned on, with
the door open.

Check if LEDs(1LED and 2LED) on memory

board are lighting. Fig. 8.2.1 shows the

arrangement of LEDs and the battery.

@ 1LED: If lighting, replace the
large battery "660S" as

memory power of part
program with new one,

@ 2LED: If lighting, replace the
small battery "4008" as

memory power of param-
eter and tool offset with

new one.
6605 - . . Type: JZNC-GBA(2
4005 - - - Type: JZNC-GBAOD1

MEMORY PRINTED CIRCUIT BOARD

BATTERY "400S" FOR MEMORY OF
K PARAMETER AND TOOL OFFSET

4CN 5CN

MOUNTING

i
i

SCREWS FOR
BaTTiRY ®

= S| PLUG STATIONS
${ || FOBR BATTERY
al {o "QOOS"

@ 2LED

LLED

, PLUG STATIONS
[-]
O

FOR BATTERY
660
Z 2CN 3ICN
BATTERY "6608" FOR MEMORY OF (
@ PART FROGRAM (OPTIONAL)

JU MODULE

2 MOUNTING SCREWS
FOR CPU MODULE

Fig. 8.2.1 Arrangement of LED and Battery
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to.

With the control power turned on, connect the
receptacles of the new battery into the plugs
(3CN or 5CN) on memory circuit board, and
LED will be turned off. See Fig. 8,2,1., If
LED is still lighting, it is due to the wrong
insertion of battery connectors, or poor bat-
tery charge.

IMPORTANT: Two plug stations 4CN and
5CN{or 2CN and 3CN) are connected together
with common leads, Where an old battery is
replaced with a new one, connect the new bat-
tery first to the plug station not occcupied, then
remove the receptacles of the old battery.

Depress POWER OFF pushbutton,

Remove the mounting screw of old battery,
and then replace the battery with new one.
In this case, pass the battery iead through
gaps between the battery and the battery
clamp, "and use care not to contact the lead
with memory circuit board,

Where the control is provided with a door in-
terlock switch, push it back in place with the
movable section, and power cannot be turn-
ed on with the door opean.

Where CPU module is open, fasten it with
two mounting screws.

Close tightly the front door.
Depress POWER ON pushbutton,

Make sure that BATTERY lamp on the op-
erator's panel is turned off,

NOTES:

1. While battery is being replaced, exercige ut-
most care to prevent the oil mist from coming
into the control, and to accomplish the work
as quickly as possible,

2. Use gpecial care so that no water drop, no
oil or dust sticks to the devices (printed cir-
cuit board, connectors, cables, etc.) inside
the control.

3. Never leave any screws or washers in the
‘control, If left, take them out.

8.3 POWER FUSES

The power fuses are provided for the safety of the
control; five in the co mposite control power sup-
ply unit and three in the servo unit for X-, Y- and
Z-axis. If they are blown off, consult mainte-
nance personnel,

8.3.1 FUSES OF COMPOSITE CONTROL POWER

SUPPLY UNIT

If any of the fuses are blown off, all power sup-
plies are turned off. Reset the control according
to the following proce dure,

1. Remove the blow n-off fuse that is indicated
with white mark coming on the fuse casing
window.

MEMORY PRINTED CIRCULT BOARD

NEW BATTERY “400S"

$CN 5CN

@ ?21L.ED----TURNING OFF

Er Y Fay

TURNING OFF

AEU BATTERY 600S

2ZCN 3CN

Fig. 8.2.2

New Battery Mounted
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2. Inspect for the cause of the control power sup-
ply, I/O interface and servo unit, and remove,
if any. :

3. Replace the blown-off fuse with new one.
4. Depress POWER OFF pushbutton oa 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 MARK
WHEN BLOWN OFF
e E .
J
. A A A
+15 VDC -15 VDC +24 VDC +24 vDC
100 VAC 2 A 2 A 54A 3.2A
10 4

Fig‘ 8.3.1! F uses of Composite Control
Power Supply Unit

8.3.2 FUSES OF SERVO UNIT

Two plug-in fuses (1F U and 2FU) are mounted on
the lower part of the each servo unit. Small ca-
pacity servo unit is equipped with only 1FU,

If the fuses of servo unit of any axis are blown off,
the system becomes overloaded {shown by alarm
code "'35"), and servo power supply is turned off.
Resetl the system using the following procedure,

i. Check for a blown-off fuse which has white
mark at the enclosure window, and remove
it, if found.

2. Remove the cause of overcurrent.

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.

2FU

RATED CURRENT

WHITE MARK
WHEN BLOWHN OFF

Fig. 8.3.2 Fuses of Servo Unit

8.4 THERMAL OVERLOAD RELAY OF SERVO UNIT

Servo units for each axis are provided with ther-
. mal overload relays. Thermal overload relay
will be tripped in the following cases,

- When excessively heavy cutting is commanded,

* When excessively frequent commands with
acceleration and deceleration are given,

- When friction is produced excessively in the
machine system.

Correct the program or check the machine when
it occured. Resetting operation of the thermal
overload relays is as follows.

I. When the thermal overload relay of servo unit
of any axis is tripped, the power supply for
servo is turned off and the state of alarm code
35 (overload) occurs.

2. Wait until the thermal overleoad relay is cool-
ed so that it can be reset. (Approx. 5 minutes}
In this period, check fuses of each servo unit
if there is any blown off fuses.

3. When the thermal overload relay has been trip -
ped, it will click by depressing the RESET
button (red). However, the click is usually
killed by the environmental noise, so that take
the procedure described below. '

4. Set the FUNCTION select key to ALM and
check to see that the alarm code 35" is dis-
played.

3. Depress the RESET button (red) on the ther-
mal overload relay of X axis servo unit.

6. Depress RESET key on the NC operator's
panel. If the alarm code '"35'" is diminished
and the alarm code 31" (servo power unread-
y) is displayed, it means that the thermal over-
load relay for X axis is tripped.
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7. When alarm code 35 is not diminished take
the same procedure with the item 5 and item
6 for the other axes,.

8. Turning on the power after removing the
cause from the tripped axis.

9. If the thermal overload relay is blown off
again, contact the company.

75

-

- -

T RESET BUTTON (RED)

|

O THERMAL OVERLOAD
RELAY

Fig. 8.4

8.5 OTHERS
8.5.1 MOLDED-CASE CIRCUIT BREAKERS
(McB)

When the molded-case circuit breaker (1IMCB) is
turned off in the NC control panel, power is not
supplied to the circuit even if POWER ON push-
button on the operator's panel is depressed. Be
sure to keep the breaker turned on except it is
turned off at inapection and maintenance.

NOTE: The NC control may sometimes not be
furnished with MCB. Or some types of the con-
trol allow to operate the MCB from outside the
enclosure as the all optional machine interface
is housed in the NC control enclosure. For op-
eration instructlions on these panels, refer to the
machine tool builder's manual.

8.5.2 POWER RECEPTACLES FOR MAINTENANCE

FOOLS

- The receptacle for powering the devices for
maintenance is provided in the enclosure. It
can be used for maintenance devices of ratings
shown below.

100 VAC, 1A or below

Note that the receptacle is not provided with the
fuse, '

- When the breaker is turned on, the receptacle
becomes live.

8.6 TROUBLE CAUSES AND REMEDIES

8.6.1 ON-LIMNE DIAGNOSTICS

On-line diagnostics are implemented to locate a
trouble quickly and protect the machine against
malfunctions. Shown below are the displaying
functions executed by the control being on-line
and machining,

- Display of four-digit alarm code including a
code showing an axis in error.

- Display of four-digit status code including a
function code.

- Input/output signal display

These displays can be made at any time while the
machine is in automatic operation or at standby.

8.6.2 ALARM CODES AND REMEDIES

If the machine stops with INPUT ERROR lamp or
NC ALARM lamp illuminated, depress the ALM
key. Then alarm and status codes will be dis-
played on the universal display. Alarm codes
81" and "'82" are displayed as soon as the cor-
responding error occeurs.
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STATUS CODE ALARM CODE
{4 DIGITS MAX.) (4 DIGITS MAX.)
A A

s LR B

D7 D6 D5 D4 D3I D2 DI PO

N T ¢
STATUS ALARM
CODE CODE

_Indicates axis
or axes whose
errors are detected.

___ Indicates M, S, T or B function,

Fig. 8.6.1

YASNAC 30006

For the remedies for trouble causes represented
by alarm codes, see Table 8.6.1 Alarm Codes
and Remedies on the last part of this manual,

8.6.3 INPUT/OUTPUT SIGNALS

To elear up the causes indicated by alarm and
status codes, check the input/output signals on
the universal display.

Input foutput sighals are divided into standard and
custom-built ones, and displayed by specifying
corresponding diagnostic number.

Standard signals are included in every type of
YASNAC 3000G. Custom-built signals are pro-
vided for optional ma chine interface equipped
with some types of YASNAC,

,r _____
]
1Relay
BL-?);;.E <}'}an a i Panel
Processing ST ) 4o :t?i: hine
Part ou '&E signals :Sic
i
]
-
YASNAC 3000G
OPTION
Basic
ke wane [CRELE)
Processing Inzerl;:ce U tUpbITLl
FHRF T
—_—
Fig. 8.6.3
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To display input/output signals, proceed as
follows.

1. Depress the ALM key.

Alarm and status cod es will be shown on the
universal display,

2. Set the diagnostic number of signal to be dis-

played using ADDRESS key and NUMBER key.

Then I/O signal 1" or "g" replaces the dig-
played alarm code and status code on the uni-
versal display. (''1": contact close, "'¢'".
contact open), Operation of NUMBER key
makes /O signal display mode automatically

1/0 signal display mode is cancelled by de-
pressing the RESET key or FUNCTION key.

DIAGNOSTIC
fnmm:-:g D7 D6 D5 D4 D3 D2 Dl DO
Input sig. M
- LRD | SRD PECY|DEC X|-L¥ | +Lv | =1x ﬁx
x |02
LOGIC gf;;g ZERO RETURN  OVERTRAVIEL
READY DECELERATING L. S.

L. 5.

+LX LIMIT SWITCH
/ OPERATES.

1
L.,

</

—
POWER
o]

Y

LABEL * Dbs
READY BN BUFFER i 1

s 05 O3

gl ElER E

~ A ;
t"n:uoL AL o BATTERY ADDRESS LSE&U‘J L‘éj‘;‘;""J START
O o iMlGifal v |z[af i [u|x]Rr MmBER 7 8 9
OFF PlQ|LYF (!;) T{H|D[M x g e 4 5 6 (4]
@ FUNCTION ADDRESS  NUMBER Tl 2 43 l_‘_!l RESET
ek DIOSI0E
—

Fig.

Table 8.6.2 shuws standard Laput foutput signals,
{(For custom- built signals depending on the sys-
tem, refer to the LIST OF 1/0 SIGNALS provided
for the systemn.)
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Fig. 8.6.3 Status Display of
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Table 8.6.2 List of Standard Input/Output Signals

D7 D6 D5 D4 - D3 D2 p1 DO
INPUT S TGNAL -
x | oo
Liser L UNIVERSAL DISPIAY
ADDRESS
INPUT S IGNAL
" ” FFIN FIN KWD EOP ERS ERR SPAL MRD
CANNED ~ M.S,T, EXTERNAL END OF EXTERNAL SE- SPINDLE MACHINE
CYCLE  COMPLE- REWIND  PROGRAM RESET  QUENCE ALARM  READY
COMPLE- TION ERROR
TION
NPUT SIGNAL — — — S
% [ el ITa ITZ ITY ITX
| S ~ /
AXIS INTERLOCK
PUT STGNAL _—_ __ _ A — | T -
X 2 -EDCa | +EDCa | -EDCz | +EDCz | -EDCY | 4EDCY | <EPCX | +EDex
N e —— r
TRAVERSE RATE CLAMP
INPUT SIGNAL
T 63 SINV SFIN GR4 GR3 GR2 GRL GRO
S-OUTPUT S COMMAND - v 4
REVERS ING COMPLETION INPUT OF GEAR RATIO gousm'
INPUT STGNAI] ,
X 20 EDT MEM D T s H J RT
EDIT  MEMORY  MDI TAPE  STEP HANDLE  JOG  RAPID
TRAVERSE
A v

g
MODE SELECT
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Table 8.6.2 List of Standard Input/Output Signals (Cont'd)

D7 D6 D5 D4 D3 D2 Dl DO
INPUT SIGNAL] . - . 2 . "
x | n -X &
I T A v J
ER '
NUMB JOG PUSHBUTTON
ADDRESS
INPUT SIGNAIL]
" > DRS MPZ MP2 MP1 Ha HZ HY HX
DISPLAY v 7 g
DEonT MANUAL PULSE MULTIPLY HANDLE-AXIS SELECT
IN :
f’ T 15 I‘;’;“ ovc | rovz | Rrovi | ovie | ovs ov4 ov2 ov1
W FiN J
OVERRIDE v ~
CANCELL  RAPID TRAVERSE FEEDRATE OVERRIDE,
RATE OVERRIDE
INPUT SIGNAL] :
x 1 74 BRN ZRN JVi6 | Jvs Jva Jv2 JVL
BLOCK ZERC - —~ ”
RETURR  RETURN JOG FEEDRATE
INPUT STGNAL] —
EDTLK RCT | TLMI SP ST
X | 75
EDIT WRITE & MEASUREMENT FEED  CYCLE
10CK TRACT HOLD  START
TOOL-OFFSET
AUTO-STORING
" SI(;“:L APL FLK 0BT DRN BDT DLK | MLK SEK
M FUNCTION F OPTIONAL DRY BLOCK DISPIAY MACHINE SINGLE
LOCK CODE STOP RUN DELETE LOCK LOCK  BLOCK

LOCK




Table 8.6.2 List of Standard Input/Output Signals {Cont'd)

n7 Dé6 D5 D4 D3 p2 D1 Do
I NAL
iUT S"IGN MIY MIX ZNG SMZ STLK ABS
NOMBER v ‘z ERROR  START MANUAL
MIRROR IMAGE AXIS COMMAND DELETE LOCK ABSOLUTE
ADDRESS NEGLECT
INPUT SIGNAL )
DECq DECZ -La +La -1z +Hz
x | s0
~ ~ I - —_——— 4
ZERO RETURN
0
DECELERATION VERTRAVEL LIMIT SWITCHES
LIMIT SWITCH
NPUT SIGNAL
x | a1 ESD oL OHT SNO R F
. —_—
:I;(E;?GEMY OVERLOAD OVERHEAT &Aﬁﬁgn MANUAL TAPE
oN FEED/REWIND
INPUT SIGNAL]
X ] 2 LRD SRD DECY DECX -Ly +HyY -1X +HX
LOGIC  SERVO EEFERENCE 7 I ’
Rxlgl)w READY DECELERAIUTRNING OVERTRAVEL LIMIT SWITCH
( LIMIT SWITCR
PUT SIGNAL
x| gz
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Table 8.6.2 List of Standard Input/Output Signals (Cont'd)

D7 D6 D5 D4 D3 D2 b1l Do
OUTPUT SIGNAL
ZPU ISH;O M28 M24 M22 M21 M18 M14 M12 MLl
¥ N /
W
NUMBER M- FUNCTION BCD OUTPUT
ADDRESS
OUTPUT S EGNAL
z | ol s28 524 522 $21 518 - Si4 S12 511
1 v s
S-FUNCTION BCD OUTPUT
OUTPUT SIGNAL
z | & T28 T24 22 T21 T18 T14 T12 T11
A v s
T- FUNCTION BCD OUTPUT
OUTPUT SIGNALI
Z | & 0SS SRV SSP FMF DEN TF SF MF
ORIENTED SPINDLE SPINDLE STROBE PULSE
SPINDLE REVERSE STOP SPINDLE DISTRIBUTING
STOP 4 COMPLETION
-~ Ld
FOR CANNED CYCLES
OU TPUT S IGNAL
N A T48 T44 T42 T4l T38 134 T32 T31
\ Vet -
F-FUNCTION BCD OUTPUT
(FOR T4-DIGIT)
OUTPUT SIGNAL
AUT MAR TAP MOAS OP DST RST AL
z | 65
AUTOMATIC MANUAL TAPPING SPINDLE OPERA- MDI EXE- RESET ALARM
OPERATION OPERATION CONDI- REVERSE TING  CUTING CONDI- CONDITION
MODE MODE TION CONDI- CON-  CONDIT- TION
TION DITION TIOW
TPUT SIGNAL
2 | 70 GRO4 GRO3 GRO2 GRO1

~
OQUTPUT OF GEAR RATLO
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Table 8.6.2 List of Standard Input/Output Signals {Cont'd)

D7 D6 D5 D4 D3 D2 D1 Do
0 3 AL ;
UE'PUTI K;? B28 B24 B22 B21 B18 Blg Bl12 B11
T L .
NUMBER ¥
B-FUNCTION BCD QUTPYT
ADDRESS
OUTPUT SIGNAL B38
Z l 72 B34 B32 B31
s
B-FUNCTION BCD QUTPUT
QUTPUT S IGNA
7 l 73 M30 M02 MOl MO0 BF
END OF END OF OPTIONAL PROGRAM
TAPE PROGRAM STOP STOP
WEPUTISI;ZNA BRm BRZ BRY BRX ZPQ ZPZ ZPY ZFX
- —— - L — P
BLOCK RETURN COMPLETION REFERENCE ZERO RETURN COMPLETION
TPUTSIGNAL
7 l 75 SPL STL TLMO
FEED CYCLE MEASUREMENT
HOLD START FOR LAMP
FOR FOR
LAMP LAMP
OUTPUT S IGNAL
z | & NRD LRD
NC LOGIC
READY READY
(ouT)
TPUT SIGNAL
7 I 85 ROS RO7 RO6 RO5 RO4 RGO3 RO2 RO1
“ - _—

(12 81

NON-CONTACT OUTPUT FOR SPINDLE |

T BINARY)
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Tabie 8.6.2 List of Standard Input/Output Signals {Cont'd)

D7 D6 D5 D4 R3 D2 D1 Lo
OUTPUT "SIGNALJ . R12 R11 R0 RO9
z | se
T — R
NUMBER

NON-CONTACT OUTPUT
FOR SPINDLE
(12 BITs BINARY)

ADDRESS




B8.6.4 BEFORE MAINTENANCE CALL

If the cause of trouble cannot be found by using
alarm codes or [/ O signals (described in 8.6.1
to 8.6.3), or correct action for the trouble can-
not be taken, record the following items, and
notify the company as immediately as possible.

- Alarm code and status code and the accompanies
data with them,

- The state and phenomenon of the trouble.
+ The operational procedures just before the

trouble have occured and number of applied
tape,

- 160 -

- Whether the trouble occurs again or not in

each time, the operation is repeated after de-
pressing the RESE T key,

- Date and time when the trouble cec ured.

- Name of the discover of the trouble and the
operator.

While your 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 Ot F button,
if the situation allows. Because the company may
ask you to inspect some parts of the control.



APPENDIX-

INTERFACE FOR M-, 5-, T-, AND B-CODE

1.

M CODE

YASNAC 3000G equipped with a standard interface sends M-BCD output and

M- decoded output signals to the machine. In addition, DEN output and

FIN input signals for the common signal of M-, S-, and T- code are also
fed.

* DEN: Completion of tool move
* FIN: Completion of M-, S-, and T-function

NOTE: Where the control is equipped with optional machine interfacet,
the above signals are processed by the sequence contrel section of the
interface, and then are transmitted to the machine. Signals for 8- and
T- code are also processed by the same way.

+ M-BCD OQutput

a. When the block containing M code is executed, M-BCD output signal
is sent to the machine. But the command to read the code, MF is
sent after "t" msec. This delay time, "t" msec is set by para-
meter No. 98X.

b, Sending of M-BCD signal is stopped when FIN signal is fed back to
the control. The reset or mode select operation also stops send-
ing of M-BCD signal.

€. To execute M-function after completion of a move command in the
same block, use DEN and MF signal as the command to read the code.

* M-Decoded Output (MO0, MO0l, M02 and M30)

a. When a move command and M command are given in the same block, M-
decoded signal is fed to the machine after the completion of tool
move,

b. Tf a move command is not given in the block, M-decoded signal and
M-BCD signals are fed simultaneously.

¢. Sending of M-decoded signal is stopped by the Cycle Start or reset
operation. But feedback of FIN signal does not stop M-decoded
signal.
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YASNAC ’

— p——d—— w11 )
— ——— M2
b f———— M1 "
b e — s18

b ——f— u21 M-BCD

4 ———f— M2z | CODE CUTPUT

b ——— Mz

— 1 M2z

b— }———— MF J

oM i

p——— Moo
M M-DECODED
F———— M0 . { ouTPUT
}—_. W 30

| — oMr

[ !' — UE¥L pEN sTGNAL
— DENZ  gyTPYT
FIN
(INPUT)

+ 2N

Fig. 1.1
* DEN Output Signal for Completion of Move

a. When a move command and M-, S-, or T- code are given in the same
block, DEN signal is fed to the machine after completion of move.
If FIN signal is fed back to the control during a movement of tool,
DEN signal is not sent out.

b. DEN signal is fed to the machine together with BCD output when M-,
-+, or T- code is commanded without move command.

c. Sending of DEN signal is stopped by the feedback of FIN signal,
the reset operation or the mode select operation.

Example of MO0

START ;
taMe _ |

MOVEMENT

MOTTO

DEN ' /

OUTPUT, i

M-BCD i i ;

OUTPUT M00 T

DECODED ; li — J
D

QUTFUT ) BUTPUT

MF 1

OUTPUT 1

FIN ~ -

INPUT
—_—
Note

Fig. 1.2
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Treat the FIN signal as follows. The control turns off MF signal when
FIN input signal is turned on.

NOTE: Turns off FIN signal when MF signal is turned off. M-BCD and
DEN signals are reset and the block is completed at the falling edge

of FIN input signal.

Example of M30 (Where including the reset or rewinding operation)

START

LAMP | L
MOVEMENT _J._—‘
MOTION

DEN
OUTPUT

M-BCD
OUTFUT

B5980%"
MF
OUTPUT

Hbur

TAPE/ \W\_‘_
MEMORY (TAPE) __.

REWIND INTERNAL RESET SIGNAL Tl
MOTTON WITHOUT MEMORY REWIND ~
' Fig. 1.3

It is determined in accordance with the following condition whether
reset or rewind is executed or not by M02 or M30 command.

At the rising edge of FIN input signal,

The input signal EOP has been turned on: The internal reset is exe-
cuted without a memory rewind, with LABEL SKIP lamp turned off.

The input signal RWD has been turned on: With MODE SELECT switeh set
to TAPE or MEM mode, the memory rewind is executed and LABEIL SKIP lamp
lights. In TAPE mode, the tape rewind is executed.

Fig. 1.4 shows an example of sequence control which uses MO2 and M30.

M02: For resetting
M30: For resetting and rewinding

By means of the delay timer, EOP and RWD input signals should be set
to ON or OFF at least 100 msec before the control receives FIN signal.

[
YASNAT
[
M 02 Tt
e e = r-®Mo0zRr
M:;o I’(\
—a———— e _ . ~ r4M30r
OMR =

MOZRp- bmpoe— Y
. f‘ "ll' .f —1\‘:--4 EQPX
M30R & j-d

M30H ] fro e -1:-:}'-—4 RWDX
EOPX fnf - p——n-Tny-—4 DELAY TIMER
AWDX g fomd - ! (OVER 100 MSEC)

i %
#—c- e ed e v-d Finx
L T iupy ™ i

EOPX t +2in

[ ] EOP ______”_ _________ 4|
l RWD RWDX

.

D_ ' FIN ____'_:_EN[E_________.E

Fig. 1.4
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Precaution

Since M-codes shown below are processed internally by the control,
these BCD and decoded output are not sent toc the machine,

—
M90 to M93

CODE
52-Digit Command

§2-digit BCD oOutput signal is sent to the machine at the equal timing
as that of M-BCD output except the following description. Sending of
the BCD signal continues until a new 52-digit command is given, even
if the control receives FIN signal.

FASNAC

rﬁk———j—-SU
— ———t— 522
._',——-—— 514
’HF_“_“BFMDMH
—————s2 [ peD OUTPUT
~—4F—————J—— s

b— ———1— 52¢
—{ b——F— 528
—{ — SF

S4-Digit Command?t

Where S4-digit command 1s used, 12 bits binary non-contact or spindle
D/A output signal is sent to the machine. The case where the gear ratio
is automatically chanced is described below.

a. Interface and parameters

Fig. 1.6 shows the relation between S command cutput and spindie-
speed ranges selected by gear ratio.
SPEED RANGE SPEED RANGE SPEED RANGE

BY GEAR BY GEAR BY GEAR
RATIC 1 RATIO 2 RATIO 3

4095 } 10vL ______

i

GR1

12 BiTs
BINARY outpn
D/A OUTPUT

SPINDLE SPEED
(rpm

=)
t
)

S5 Ss1 0 Smz Ssp Svs = 8g4
¢ . | 1 1
71y 71X 72y 72X 73Y 73X

— PARAMETER NO,

Fig. 1.6
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SSl to S

M1

to

s3*

M3

Spindle D/A saturation speed for each gear
ratio. The grade of D/A output for each
gear ratio is determined with the contents
of the corresponding parameter No. (71X, -
72X...) which are written in rpm.

Maximum spindle speed for each gear ratio.
Maximum spindle speed for each gear ratio
is determined with the contents of parame-

ter No. (71Y, 72Y...) which are written in
rpm.
= 12 Bits binary output: 5n
Sn is obtained as follows. -
(——+—Ro1 |
Sn = 4—8‘)?3* x S — 1 ro2
Sn
—T— R03 12
BITS
5: Spindle speed (rpm) " BINARY OUTPUT
programmed by §
; . — TR
S.,. 7 Spindle D/A saturation 11
Sn —t—R12
speed (rpm) for each OR
gear ratio £ ‘
5a-
Note: Some controls may have D-—-—-—SINV RE%RIEIIJEG
output with 1 bit for sign
and 11 bits. In this case, £=oppA
Sn is obtain ed as follows. cg ANALOG D/A
_fm CUTPUT
2047 L
Sn = + —gT— S
Sn F————GRro1
SPINDLE GEAR
However, when SINV input | 3:8% RATIO
is on, negative binary . G
output is sent. ! GRO4
}——4+—SFb
- Spindle D/R output: Vn - - READING-STROBE-
SIGNAL
10 | }—-+——=GRO
Vn + 3 X S J—
sn ___G'Glg SPINDLE GEAR
L 3 RATIO INPUT
S: Spindle speed (rpm) G
programmed by S C—t——ry
5-.: Spindle D/A max. speed S COMMAND
Sn for each gear ratio - —— SFIN COMPLETION
C}_“"_‘FIN MS
However, when SINV input is on, T COMPLETLON
negative voltage 1s output.
Fig. 1.7



Spindle gear ratio input (GRl to GR4) and SSn

When spindle output Sn or Vn described above is computed in the
control, spindle gear ratio input (GR1l to GR4) determines. Sgn
to be used which are set according to each gear ratio. For ex-
ample, if GRl input is on at the timing of rising edge of SFIN
signal (5 command completion input), calculation is made using
Sg1 (= the contents of parameter 71X) .

Timing of S command and output

Shown below is ON-OFF timing of signals, in the case of that the
control judges whether gear ratioc must be changed or not and per-
forms necessary changing of gear ratio automatically to obtain the
described spindle speed.

When

51000 (rpm) MO3* *°° Gear ratioc in the speed range of GR2.
is programmed in the previous block and

52000 (rpm) * "°° Gear ratio in the speed range of GRO3.
is newly commanded.

* By the contents of parameter in'Fig. 1.6, the control judges that
GR2 must be changed to GR3 and gives output GRO3,.

Read GRO3 by turning on of Beading-strobe-signal SFb delayed by
t and change the gear ratio.

51000 —| -~—52000 (rpm) COMMAND
BLOCK TO CHANGE
B COMMAND J

QUTPUT TO DESIGNATE \ GRO3
SPINDLE GEAR RATIO
i

READING-S TROBE- .
SIGNAL SFb

EAR RATIOQ
gmcmc OPERATION
(GRO INPUT)

S COMMAND
COMPLETION INPUT

MST COMPLETION
INPUT

(GRO INPUT)

I
=

/

SFIN

FIN

A (2000 rpm)

BINARY QUTPUT Sn OR ¥n

OR D/A OUTPUT 1000 r U -
\\“ ? /’
1

SPINDLE GEAR ’ . \ GR3
RATIO (GR3)

\

(t: Parameter 98Y}
v: Parameter 70

Fig. 1.8

Turn on GRO input when spindle motor must be turned with a cer-
tain constant speed to change gear ratio. The spindle motor
runs at the speed of vy which is specified with the parameter
No. 70,

© Turn on GR3 input after gear ratio is changed to GR3 and then,
turn on S command completion input {SFIN).
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3.

- The new S command (Sn or Vn) is computed and sent at the timing
of rising edge of SFIN. The new S command is retained until the

next S command is given.

+ Turn on MST completion input FIN at the time when the spindle
speed reaches the commanded speed (2000 rpm),

NOTE

* When GRO to GR4 inputs are on at the same time, the priority is
given by the following order in sending signal.

GR0O > GR4 > GR3 > GRZ > GR1
Priority «—

+ At the rising edge, FIN signal has the same function with ‘SFIN
which sends Sn or Vn.

Spindle output specified with the parameter No. 70 is sent out
of relation to SFIN immediately after GRO input is turned on and
is retained until SFIN signal is turned on.

* When GRO input is not turned on, S command output of the previ-
ous block (1000 rpm in Fig. 1.8} is retained until SFIN signal
is turned on.

T CODE

T2-digit BCD output signal for T2-digit command or T4-digit BCD output
signal for T4-digit command is fed for tool selection with the equal
timing as that of BCD output for M code except a next description.
This BCD signal continues until a new T command is given, even if FIN

signal is fed back to the control.

FASNAC

— p——— T11
— }p———+—T12 FIRST

—{ ————p— T14 DIGLT

- ———— T18 T-BCD

b ——1 1 CODE OUTPUT
— p——— T22 |SECOND

— b——+— T24 |DIGIT

— ———— T28

— b——— TF

— OT

Fig. 1.9
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Table 1.1 List of M-, 5-, and T-code Cutput
Output l 512 |
Signal ., M- - _ { Bits or
DEN decoded M-BCD S=BCD /A . T-BCD
] | Output
* T f
Command | M-, S-, | MOO, MOl M code 52~ S4-— ' T~code
and MO2, M30 Excludin digit digit - for
T-code internal?y command | command | selecting
processed | ©°d¢ code ithe tool
code

Start Timing
of Signal

After executing
the tool move
commancs in the

! same block.

| At the start of the execution
of commanded block.

By FIN Signal Reset Held Reset Held
By RESET Reset Reset Reset Held
Operation

By MODE SELECT Reset Held Reset Held
Operation

By CYCLE START Reset

Operation

By Emergency Reset Held

Stop

4. B CcopE”

B codes are sent in 3-digit BCD cutput.
conditions to be reset and held are the s

4

FYASNAC

r4k~———~——311
b ————B12
b{——1 B14
— —————B18
b ————B21i

— }———1——R22
—| —————B24
b }——— 1. B28
b f—— | 831

—t——1—B32

b ;B34
—{———+—B38
{b—1 BF

08

Fig. 1.10
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APPENDIX-2
SPINDLE CONTROL IN CANNED CYCLES

In some canned cycles, the signals for spindle to command stop, reverse or
start of rumning at the hole bottom or after retraction are fed. The signal
is sent by M code or exclusion signal which depends on. the control.

The following canned cycles require spindle control.

Table 2.1
G Codes At the Hole Bottom After Retraction
G84 Spindle reversing after dwell| Spindle reversing again
G86 Spindle stop Spindle start
G87 Spindle stop ] Spindle start
G88 Spindle stop after dwell Spindle start
G76 Spindle indexing Spindle start after shift
1. METHOD USING M CODE
M codes are sent as follows.
Table 2.2
G Codes| At the Hole Bottom After Retraction
G384 MO5* —s MO4 (MO3) | MOS** — MO3 (MO4}
G86 MO5 M0O3 (MO4)
G87 MO5 MO03 (M04)
G88 M05 MO3 (M0O4)
G76 MOS — M19 MO3 (M04)

* Shown above is the case that M03 was commanded before
entering canned cycle. When M04 was commanded, M code
in parentheses is sent. If neither of them is not
commanded.

** Sending of M05 at G84 may be omitted, depending on
the control.

The timing of sending of MF, DEN, and FIN signals accompanied by M codes
are shown below.
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a.

AFTER FINISH OF
PULSE DISTRIBUTION

In the case of G384 (Dwell time

= Q)

PPING TAPPING
™ z | O R

MOS*  MO4 / l M03

{ pEn W pen |__DEN H pey

\ M \ . \ ’\___m /
FIN FI_N FIN FIN

SRV SENDING
TAP SENDING
Fig. 2.1

* Sending of MO5 at GB84 mav be omitted, depending on

the control.

b. In the case of G86,

G87 and G88

(Dwell time = 0)

AFTER COMPLETION

C-
/ CI%)IT%‘D*G\ ﬁ&}‘ TO OF POSITIONING
R OR t
/ INITIAL ]
MOS POINT MO3
{ TDOEN | { oen |
\ MF / \ MF /
FIN FIN
SSP SENDING
Fig. 2.2

c. In the case of G76

TTING { RETRACTING TO
TO 7 R OR INITIAL ¢
POINT, THEN
/ SHIFT
MO5 M19 M03
{ oen__M_oen | {_oen |
\ MF /\ MF / \%\/
FIN FIN FIN

0SS SENDING
Fig, 2.3
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METHOD USTNG EXCLUSIVE SIGNAL

The exclusive signals for spindle control for canned cycles shown below

are used.

YASNAC

? 1]

FMF: READING STROBE SIGNAL
FOR CANNED CYCLES

——S8F: SPINDLE STOP
——SRV: SPINDLE REVERSE
——0SS5: ORIENTED SPINDLE STOP

(-— TAP: TAPPING CONDITION

|— FFIN: CANNED CYCLE
CONDITION

Fig. 2.4

Exclusive signals are sent as follows.

Table 4.3
G Codes | At the Hole Bottom | After Retraction
G84 SRV, FMF -— ON SRV -— OFF
G86 S8p, FMF — ON 88P — OFF
G87 sSSP, FMF — ON S8 — OFF
G88 58P, FMF — ON 58P — OFF
G76 055, FMF — ON 08S — OFF

FFIN is used as completion output for FMF

output.

* The status code "58" is displaved until FFIN
is given.

After retracting motion, the spindle should
be turned on and the auxiliary motion at the
time when SRV, SSP or 085S is turned off,

Timing of sending of exclusive signal is shown below.
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a. In the case of G84 (Dwell time = Q)

TAPPING: PPING !
Oz R
SRV /
‘ FMF
FFIN
TAP SCANNING
Fig. 2.5

b. In the case of G86, G87 and G838 (Dwell time = 0}

TTING TIOR8
1
oz R INTTIAL
’ POINT l

$sP

{ FMF
FFIN

Fig. 2.6

C. In the case of G76

(G \ [T

} - f POINT, THEN |
FMF
/\

SHIFT
FFIN

Fig. 2.7
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APPENDIX-3

LIST OF PARAMETERS

f13-1%& N 5 2 — &% — % (1/10)
PARAMETER TABLE (1/10)

IR A - RS TKELA

PARAMETER

No.

ADDRESS

b3 K
MEANING

oM ()
INITIAL VALUE'!
{ EXAMPLE)

00

wmEr &R
Operation Time Display
OOO00, OO, OC
B (H) 47 (M), # (S)

01

ESEd
Not Used

|
-

o2

Fo4 7/ REVES
Rapid Traverse Rate for Dry Run
*0? = RAPID, *1°* = JOG

o3?

Abra—7 Fxy AL
Stroke Check ON-OFF
*0°*=0FF, *1°%=ON

o4

2Oy T, AbO—T Fxu 2 A
Stroke Check ON- OFF for Machine Lock
*0* =0FF 1% =O0ON

05

Yoy Frs—fEAY
Leadsecrew Error Compen ON- QOFF
*0* = QFF, *17 =O0N

06+

HA TN AT — FRIORSRER
Reference Zero Return before Cycle Start
T = A B, 1% =

Not Required Required

o7

o
Not Used

o8

FAFEH
Not Used

09

RESETEOD A 70— 7 G 3 — FiRE
A Group G Code When Resetting
0 =G00, *1°={R¥f. Held
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nNT A - F — W (2/10)
PARAMETER TABLE (2/10)

NI A— S ES TFVA =4 173 1 45 & ()
INITIAL VALUE

PARAMETER e |
No. /ADDRESS MEANING l (EXAMPLE)
. ]

‘ X . . 0
ey T e v F Ly —HiER —_—
10t TS Leadscrew Error Compen. Values %— 0 I
— " 17 =0.001 mm 0 i —
ST o
X | ) !
g ; S
117 o : _
_Z [ 0o
4 - . | )
! X ) T
! O
12t LY o
P Z O
4 - o i
X T
S o ;
| 3t Y : 0 ]
_z 0 !
. 4 I _ o _ O j
T x . i
5] ' 2 '
147 L0 ] — o
PZ o _ |
o 4 |1 S 0 i
> I
—— e - ; O
15t T 9
Z .
_ o
I N : 0 ‘
i X T T
+ : O
. Y "~
16 ' i o —
] ’ O '
1 4 - e T T T
— i O
' - T T T I
(A
1 77T l{_ ‘A__.,,ﬁg.____ -
7 .0
I . o 0 1‘7 -
: e
S i : _
187 e L2
N © :
I e I 0 P
J X T O I —
19t X . ) 9
. S S
e 0 :
-] S —
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7 X F — % (3/10)
PARAMETER TABLE (3/10)

n

18T A — D TFLZ
A METER! A DDRESS

MEANING

WM ) |
FINITIAL VALUE

{EXAMPLE)

X Y . 0 ;
Yo Frs—HERE e B -
Y O .
20 T '—z-— Leadserew Error Compen. Vales _-——~7-0—%4|——-— -—
; S1% =0.001 mm e e
; 4 . O |
LX f 0 I
! v
21t 1 ©
"z o
4 | 0
—_— ——————— -
X i 0
Y ; 0 ;
227 Pe = :
Tz 0 z
4 . : O
X . (8]
‘ Y o
23F — -
z 0
: 4 a o : O
P X o i
Ty o T T T
24t | - '
e
! 4 0O !
- _ —_— R R S
;X 0 ?
Y 0 i
25t =g
i Z O !
}—“< — e - —
.4 0 i
T x I T T T Y !
_ ] —_—— : —_—————
Y 0 :
T A S
26 . Z- 7 o !
T ; 0 .
X ' 0 ﬁ
Y : O :
27t —— C e
7 Z : 0
4 i ) B o] ;
X 0 ﬁ—'
CY o 7
287t S
Iz 0
] e -
) 4 0 :
Y ‘ i 0
T Y"-— ‘-‘-‘7"_ - Tt - —
29t —— e "9—4-——-4
i O 4
- 1 L T _;‘,_?__._*7, —
4 J ! 0 i
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N X — 4 — % (4/10)
PARAMETER TABLE (4/10)

A EB] F LA = S X
PARAMETER =
NaFTER A DDRESS MEANING N e
X . _ 0 !
v Ey¥Frs-HERER S :
30°%t Multiply for Leadscrew Error Compen. — [ _
Z . l 4] ¢
— Y1 =11 ;
4 0 !
X , _ - 0 | ‘
v EyFr7-—BERAES 5 :
31t = Refference Point No. for L. E. C o £
*20° = Parameter No. 20 —
1 ‘ 0
X ' ' 0 I -
y o Frs —%EOHEY ».F o i
32t Z Compensational Pitch for L. E. C
*1° = 0.00l mm o
4 O
X 8]
S BLlLAPO—27 Fxuy 7HBE (BXAHE) P
3 3+ Z First Stroke Check Point (Max.} o T
- %17 =0.001 mm E
4 e} |
X O
v FTLAMOD -7 Fx 0 78 (B/ME)D 5
347t z First Stroke Check Point (Min.) = '
*1% = 0.001 mm I
4 o |
. 0 i
S B2A+O—7 F1v 7EE (BAE) o ‘
35t [~ | Second Stroke Check Point (Max.) 5 .
¥1* = 0.001 mm
4 8]
X O
v W2AMO—2 Fov 7HE (BE) — o -
3 6-}. Second Stroke Check Point {Min.) :
z o Lo
*17 = 0.001 mm I
4 O {
X 0O
Y | RG] 0 B
37 — ] -
Z Not Used 0
4 Q
X 0
Y #1573 o .
38 ! _
VA Not Used O !
4 0 |
X A NU—2 F o s HIBEE o o
3ot | Y Area Select for Stroke Check o
Z FEA-11IA THHEKF = v 7868 %@Eﬂ) o
1 Refer to 4-11 Strok Check o ;
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5 X ¥ — | (5/10)
PARAMETER TABLE (5/10)

FAY

/*5;—7$%TTF1,1 = 173 (7 W & o) |
PARAMETER IN |
A RaETER \ DDRESS MEANING (EXAMPIEL.
St v ARG X — 5 ;
407 i Parameters for Optional Machine lnterface+ 0 t
| 20% = OFF, *1°=ON
F
417 0
|
42t 0
a3t 0
a4t 0
i { |
I v ‘
ast s o
i e i
i _ e | —_
| i
Vi 1
ae+ |/ i 0
! . !
" ! i
. —— i ? | —
i
477 0
X O
Y o
-+ _—
48 P o
4 . . O
1 X PAF LETF System Number 0O
Y T o
a9t F 110 9
Z Q J
Not Used I —
4 : 0] f
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N A — & — W (6/10)
PARAMETER 'TABLE (6/10)

RS A—SFE

E LS

1 18 W ()

T

-

PAR,}IMETER i\.hfl\EANIN(i INITIAL VALUE
)% v —a s AREE 4 v
5 O+ Timer Constant for Optional Machine i
Interface T i
N =(16n—16) msec :
51t |
5 2f
53t
54t
55t
56T
577 0
J — —_— PR
X ) o
5 gt Y FAFH] ; O
Z Not Used O
4 - - i . O [
X 0 j
Il
Sg.f. Y H{F R P O __|
Not Used l O |
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NT A = 7 — W A(7/10)
PARAMETER TABLE (7/10)

> 2

17 = 2Kpps

1454 — s &8 ¢ 1), 2 & Ty |9 W (B
PARAMETER o
No T="| ADDRESS MEANING | EXAMPLE)
1
X | 5ty 2 39y 2 MER R - N
60 __Y Backlash Comp. Starting Direction ‘ 8]
Z 0F =5 17 =fmn P o T T
- 4 from (+) from (—) T o
X | mesmem o _
6 ]-f- Y Reference Zero Return Direction i 0 j
A 0f=FEAM *1°=HHRA 0 T
| 4 to (+) B t_O_(_-_)_Ai 7i O
X i ' T
| e 40 |
6 2+ b—————1 Reference Zero Return Final Speed — 40 !
Z oz . ' i 40 I
1% = 7.5mm/min — } -
4 ——— e - e m e = DI — { 4 O “
t X i
| #vvavzo e 32 i S
63 Position Error Zone L__ 32 '
Z N 3z !
f————— 17 = 0.001l mm —_ LI
N b4 32 ‘
[ o o i {
%_ X H—-HITZ —-#i Servo Error Zone 'k 16 '
64 L-—Y___ 217 =280 {Pulses? i 16 !
Tz 1AL /SR (Pulses) (¥BICES: T 1 J:
4 Depend on the Comrol Ty
| X s . 0 o
; Y thERfEEMN /5 4 — % {484 1) —; --"ﬁ—o—
65 1—Z-— Designation of Optional Features . = ..—_ - _
€, 0 H
i_; i N Vo A e e !
4 B s A S N
: - i i
! G12~G15 R {§GEXM KO #IE ' i
* 6 6+ ; R Zone Feedrate 48000 !
1% =1/16mm/min
< P . R -
] FE o Bk _leoo .
* g 7+ ’ Max. Feedrate for Handle -ﬁ——]:—6 00 :
i Z . , 1600
E—— 1% = 7.5m/min -
.4 _ I i BOO i}
: LM O FrE 8
68 : Time Constant for Feed QO
! IN? = (32n+ 32) msec '
|
‘. e o _
! CILTRE: T A v e
69 = Velocity Bias for Feed ‘ 10
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NS A - Z — % (8/10)
PARAMETER TABLE (8/10)

NIA-TEB 7 = 0 @ (R)
e " | ADDRESS MEANING T VoL
GRO FWD/AHHE
7 0‘f~ Spindle DA Output 0
20477 =10V
X GR1 & DA@E@&& 0
sat Y | GRU Temxeex 0
z Spindle Max. Speed 0
4 317 = 1 RPM 0
X GR2 I# DA@W@E& O
. Y | GRz im@xm&n 0
. Z Spindle Max. Speed 0}
4 P17 =1 RPM )
X GR3 F#iDA Bﬁllfﬂ@ﬁ:ﬁl 0
;a3 | Y | GRY Tw@xmex T o
| Z Spindle Max. Speed 0
[ 4 | “17=1RPM 0
X GR4 T DA gafaE 3y 0
- Y | GR4 emkmem o
Z Spindle Max. Speed 0
© 4 | t17=1RrPM 0
YIHE v B s
75 X Max. Feedrate 48000
1% =1/16 mm/min
4 %24000
l G76 ¥ 7 hHE !
7 6+ Shifting Direction 1
Tlie X4, 2 =X—,Y4%= Y 4,385 = Y—
FMIECT—+HMEN 2 ¥ » 7
77% f o BNBUTELL (145) 5
l.east Input lncrement( X 1)
G90/G9l A =¥rntv b
78 Initial Set 0
0T =690, 1% =G9l
! G92 ERTV v FAL)
79 i Display - Reset ON- OFF 0
07 = QFF, *1*=0N
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N5 A~ 2 — WA(9/10)
PARAMETER TABLE (9/10)

SS AT EG TR A = B o @ o)
PARAMETER o |
No. ‘IADDRESS MEANING N ExAmPLE)
! |
; EIA/ISO DEBHSIA L) !
80 ! - Auto Select , 1
' 2 f— OFF, T 1 R ON !
! TV Fx 27 AY)
81 1 TV Check ON-QFF O
i *0f* =0FF, *1°% = ON
i __
i EIA/1SO o FiRTE |
82 i Code Disignation O |
| *0* = EIA, 1% =180 J
! .
: MM /INCH 5
L i
8 3 Designation 0O
0= MM, 1% =INCH H
FouF TH—AY
84 Touch Buzzer ON-OFF 1 !
*p*=0FF, *1*=0N |
_ R ! 1]
ESc 3t ! i
85 i 0 '
Not Used |
— |
BEEAERAY : i
86 Rapid Reference Return ON- QFF : 0O s
*0* = OFF, 1% = ON 5
——— e e ——— e e A e ———— e e [—— ‘__',_i —_—
E N ESHL i
87 Feedrate Designation O
0% = F4.0, *15% = F4.]l mm/min :
ANHES 1045 AY) 1
88 ! Command Data X 10 ON-OFF 0 !
| 10*=0FF, *1*=0ON |
| - s mr— - I
A ] :
89 0 i
Not Used
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FANEE D SR

e

® (10/10)

PARAMETER TABLE ( 10/10)

s - gel = B 0 B )
PARAMETER! = :
No. T ADDRESS MEANING B e
X i 0
Ny 77y 2 IER : —_—
' Y 0O .
90 Backlash Value —
z 0 .
— 1 = 0.001 mm I :
4 i o .
X i 0 f
*—Y——* 27— A A UEEE — b
91 7 Miror Image Axis ON- QFF ¢ (C))
‘07 = OFF, 1% =ON : j
4 0 :
. . i O
ST SEEEEEE (RPG) , 5
92 t ——Z Traverse Rate Clamp Speed {RPG: ;— i
— *1% = 7.5mm/min ! o -
. 4 ’ (0]
X AR ELE (FG) :
to ©
g3 ! Traverse Rote Clamp Speed (FG: i --
o 17 = 1/16 mm/min . _
o i 4 ] O ‘
: X ! 1 ' -
— ] Rxo@my —5800 .
Y _ P 1600
94 —————1 Rapid Traverse Rate — —_—
! z . . 1600
= 1% = 72.5mm/min : .
e P4 I 800
. X ; .
] R0 mEEC - 89 -
95 o] Accel. /Deccl. Time Consi.. for RT : 60 !
! Z . : 60 i
———— 1% = 125/8mm/sec? _ ;
4 : 30 '
T T Tx o 10
— Y ooy 7 ding
9 6.1- I P Reference Zero Return Approaching Speed 4—(2 —
ey . 40
— 17 = 7.5mm/min
i o o 20
! , . 5000
| AR R ~ee2 oo
9 7+ L—-E—— Reference Zero Rewrn Final Stroke -— > (-)---k— S e —-
————  *1° = 0.00lmm 0000 L.
S N R e ... 2500
X MF, SF, TF, BE ZEUHLE B 120
Y SFL L 1Lty 120
asg - . ) R O el
__Z | Delay Time for MF, $F, TF, BF and SFb _ o
4 17 = 0.001 sec o
A T4 - yERA
99T // Memory Pointer Display
7 [ 1% =1ch

l— i

Neovice |
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$idl &
NOTICE

1) No. 00 B LU IIHATERTHY, BAARITEEH A,

2)

3)

FRUHBAETT,

No.00 & 99 are for display only.

These cannot be written, but can-be displayed anytime.

No. 01 ~98 X SYSTEM No. A4 v FiZt-»TA > %0 TENRTEHE,
FAA 2 Fo 217 ONBIZLTHEABETLVES,

No.01 — 98 are interlocked by SYSTEM No.

Swich, and can be changed only when the position of SYSTEM

No. switch is *1 %,

T RO/ TA—213 T 50Cq,

Parameters with -+ Mark are optional.

) ADDRESS & ¢ ]Z DT A — S IREITEEE L S AL

Parameters with Z mark in ADDRESS does not require the

selection of Axis.
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ACCEL./DECEL. TIME CONSTANT
FOR RAPID TRAVERSE-PARAMETER NO. 95
REFERENCE ZERO RETURN APPROACHING
. SPEED-PARAMETER NO. 96

SPEED - REFERENCE ZERO RETURN FINAL
STROKE-PARAMETER NO. 97
REFERENCE ZERO RETURN FINAL
SPEED-PARAMETER NO. 62
REFERENCE ZERO RETURN DIRECTION-
PARAMETER NO. 61

|
|
l
I
I
1
i
|
|
!
!

h DISTANCE
I
DECELERATING POINT

i
t REFERENCE ZERO
t jPOINT '

——

I
l t DECELERATING
:LIMIT SWITCH

1
—-MAAARMLA M N N REFERENCE ZERO

POINT PULSE
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APPENDIX-4
TROUBLE CAUSES AND REMEDIES
Table 4.1

Alarm Codes and Remedies

Alarm code . Causes

What to do

Ambient temperature -
exceeding 45°C (113°F).

Failure in cooling system
such as fan.

11 .

Excessive
temperature rise
in the panel.

Depress RESET button
after lowering ambient
temperature, and alarm
status is released.

Contact maintenance per-
sonnel, if necessary.

12 - Mispunched or dusty tape.
Tape/Memory Reading error of tape
horizontal reader,
parity error. Even holes in EIA code. .

* Blank in EIA code.
0dd holes in ISO code.

* Memory error due in the
poor battery, in MEM
mede.

(3rd and 4th digits:
number)

IC

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,

especially, battery.

13 .

Tape vertical
parity error,

characters in one block
when TV check is on
(parameter_No._Bl = "1"),

Dusty tape.
* Reading error of tape

0dd number of significant .

Depress RESET button, and
alarm status is released.

Correct the tape.

Clean the head of tape
reader.

If TV check is not re-

reader. quired, set the contents
of parameter No. 81 to
“0‘"
14 * Illegal characters are * Depress RESET button, and
Format error. used. alarm status is released.
* Illegal G code is used. * Clean the head of tape

reader.

Correct the program.

For the detailed description of alarm code
14, see the end of this table.

G code is not proérammed .
correctly.

15 -

Data error.
Circular arc is not pro-
grammed correctly.

Calculation error occurs.

Depress RESET button, and
alarm status is released.

Correct the program.

For the detailed description of alarm code
15, see the end of this table.

16 .
Offset error.

Tool offset values are -
destroyed due to poor
battery.

:

Make sure that BATTERY
lamp is off, If
lighting, contact main-
tenance personnel.




Table 4.1

Alarm Codes and Remedies

(Continued)

Alarm code

Causes

What to do

17

Parameter error.

Contents of parameﬁer are
destroyed due to poor
battery,. .

If BATTERY lamp is light-
ing, contact maintenance
personnel.

18

Tape memory
error.

Disagreement between tape
and memory at NC tape
collating.

Memory capacity over.

Depress RESET button, and
alarm status is released.

21

Overtravel.

The machine is at the end
of the stroke.

The third and fourth
digits of ALARM CODE
indicate ‘the axis.

Move it back in stroke by
manual operation and de-
press- RESET button.

22

Reference Zero
Return area
error.

Zerc Return action is
commanded in the area
where decelerating. switch
is effective.

The third and fourth
digits of ALARM CODE
indicate the axis.

Depress RESET button, and
alarm status is released.

Put the machine out of
the area by manual opera-
tion.

23

Reference Zero
Return unready.

CYCLE START pushbutton is
depressed before perform-
ing Zero Return with the
control interlocked for
Zero Return.

(paraneter No. 06 = "1")

The third and fourth
digits of ALARM CODE

.indicate the axis.

Depress RESET button, and
alarm status is released.

Perform Zero Return.

If interlocking is unnec-
essary, set the contents
of parameter No. 06 to
"0."

24

Reference Zero
Return position
error.

Disagreement between
reference zero and program-
med point at G27.

In manual Reference Zero
Return or 28 for auto-
matic Reference Zero
Return, positioning
error.

The third and fourth

digits of ALARM CODE
indicate the axis.

Depress RESET button, and
alarm status is released.

Check the program.

For the error in automatic
operation, contact mainte-
nance personnel.

25

Sequence error.

The program which is pro-
hibited by the machine
interface is executed.
For example, when the
spindle is running, the
reverse running of the
spindle is commanded.

Depress RESET button, and
alarm status is released.

Correct the program.

26

Spindle error.

Spindle drive is affected
due to failure in fuse or
thermal relav, and ambi-

ent temperature rise.

After eliminating the
cause, depress RESET
botton.

Contact maintenance
personnel.
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Table 4.1 Alarm Codes and Remedies (Continued)

Alarm code

Causes

What to do

27 Failure in mechanical or Check the machine and
Positionin servo system. servo systems. Then
g depress RESET button.
error.
Contact maintenance
personnel.
28 MRD (machine ready) If MRD signal comes when
hi signal is not received turning on power, the
Egﬁeggz after power is turned on. alarm i§ soon released
MRD signal is temporarily automatically.
eliminated on the way On the other causes besides
because of .abnormal above, check the machine
mechanical sequence. and machine sequence.
If temporarily eliminated
signal, reset operation
is available. 1In ad-
dition, contact mainte-
nance personnel.
31 Servo power 1s not Depress the POWER ON

Servo power
unsupplied.

supplied.

button according to
procedure turhing on
vower, and the alarm is
released automatically.

32

Control unit
. unready.

For diagnostic of control
system, the contrel is
not yet ready for turning
on servo power supply.

Servo system is not
sufficiently adiusted.

When the control is
ready, alarm ccde turning
to "31" automatically,

Contact maintenance per-
sonnel if alarm code "32"
remains on the display
for several seconds and
above.

33
Emergency stop.

Emergency stop button is
depressed. .

Reset the system, and a
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 per-

forming reset operation.

34

Servo error.

Excessive cutting com-
mand.

Excessive servo lagqg.

Defective servo system
and mechanism.

The third and fourth
digits of ALARM CODE
indicate the axis.

Correct the program.

Reset the system, and
alarm code turns to "31"
automatically. Servo
power can be turned on.

Check servo system and
mechanism.

35
Overload.

Excessive cutting com-
mand.

Thermal overlcad relay
tripped due to motor
overloaded.

Check the thermal overload
relay and fuses in drive
unit.

After cooling, reset the
relay or replace the fuse
with new one.
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Table

4.

1 Alarm Codes and Remedies {Continued)

Alarm code

Causes

What to do

35

Overleoad.
(Continued)

Blown out fuses.

Temperature in servo
control unit rises
excessively,

Defective servo system
or mechanism. .

The reset operation is
executed during rapid
traverse operation.

Eliminate the cause and
then reset the system,
and alarm code turns to
"31." Servo power supply
can be turned on.

Correct the program.

Inspect servo system and
mechanism.

36
Feedback error.

Poor feedback encoder
X-, Y- or Z-axis,
Cable for encoder is
disconnected.

The third and fourth
digits of ALARM CODE
indicate the axis.

Contact maintenance
personnel.

Failure in package of
type GCP03 or GSRO2,
printed circuit board in
the control. ’

Contact maintenance
personnel,

Failure in package of
type GCP0O3 or GSR{2,
printed circuit board in
the control. :

Contact maintenance
personnel.

37
Hardware error.
(FG error) -

38
Hardware error,
(RPG error)

81

CPU error.

Impossible to perform the
operation due to CPU

trouble.

Make the memorandum of
contents indicated on
UNIVERSAL DISPLAY, and
contact maintenance
personnel.

g2

Memory collating
error.

System program stored in
the memory is destroyed.

Contact maintenance
personnel,

The first and second
digits show the number
of poor ROM,

91

Contents
disagreement of
tape and memory.
(For off-line

Contents of system memory
and source tape are not
equal.

SYSTEM NO. "2": C(CHECK

Replace or repair ROM or
the package.

The first and second
digits show the contents
of memory.

only.) The numbers displayed in
NUMBER mean the tape
contents.

92 - Source tape is misread. Check the tape.

Tape reading SYSTEM NO, "2":. (CHECK Clean the head of tape

error "o reader.

(For off-1line SYSTEM NO. “3": LOAD

only.}
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Detailed Display of Alarm Codes 14 and 15

Alarm codes 14 (format error) and 15 (data error) can provide the detailed
description of the error by displaying the third and fourth digits.

Table 4.2

format Error

Causes

0l14 More than 96 characters are programmed in a block.
Buffer register
overflow

0214

Commanding of
unusable G code

An unusable G code is programmed,

0314

Address search
error

Address data to be searched by Address Search
operation do not exist.

0414 Unusable characters or function characters are
Commanding of ’ programmed.
unusable
characters

0514 Characters other than H, D and X are punched on the

Tool offset tape
input error

tape for tool offset wvalue.

1514

Reset unready

After editing in EDT mode, CYCLE START button is
depressed in automatic operation mode without
depression of RESET key.

0115

F code
unspecified

After turning on power supply, movement other than
positioning is commanded without specifying F command.

0215

Erroneous
programming of
G code

G43 or G44 is programmed in the modes other than GO0
GOl.

G45, G46, G47 or G48 is programmed in the modes other
than GO0, GOl, €02 and GO3.

Unusable G codes are programmed in G41 and G42 modes

(G92, G28, G29, G81 to GEB9 etc.).

Unusable G codes are programmed in canned cycle mode
(G92, G28, G29, G41, G42 etc.}.

G codes of A group (except G40 to G49) and A group or
D group are programmed in the same block.

0315

No data for
operation

In MEM operation mode, the program pointer comes into
memory area where data for operation are not stored,
caused by missing M02, M30 or the like.

0415

Subprogram
error

G25 is programmed in canned cycle mode.
M38 or M99 is programmed in the block containing G25.

Addresses P and Q are not programmed in the block
containing G25.

Sequence numbers specified with P and O are not in
memory.
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Table 4.2 (Continued)

Format Exror

Causes

0415

Subprogram
error

G04 is programmed in the block containing M98,
P is not programmed in the block containing M98,
Sequence number specified with P is not in memory.

Sequence number specified with M99 P... * is not in
memory .
G25 is programmed in the end block of program copyed
by G25.

More than eight levels are commanded by G25, M98 or
using then jointly in subprogram.

0515

Circular arc
programming
error
(G0O2/GO3)

I, J, K and R are mixedly commanded in programming
circular arc. :

Radius value is zero or not specified though the end
point of circular arc is designated.

The plane for circular interpolation is not defined
caused by erroneous designation. (For example,
circular arc is designated in three axes.)

In programming R designating circular arc, R value
from which the center point cannot be obtained is
commanded :.

g « Distance between start point and end point

The above R wvalue causes error.

0615

Tool radius
compensation C
error

Changing‘command of the plane for compensation. (Gl17 to
Gl19}) is made in G41 or G42 mode.

G4l or G42 is programmed in 02 or G03 mode.
G40 is programmed in G02 or 603 mode.

Point of intersection does not exist on the ocffset
locus.

Reversing move command or command close to reversing
is programmed in M97 mode.

Circular arc out of the plane specified for compensa-
tion is programmed.

0715

Computing error

Calculation cannot be performed, caused by overflow or
the like while intersection point is computed.

Tape memory
capacity error

0815 Axis of X, ¥, Z or a is programmed in the block con-
Axis or R taining Gl2, Gl13, Gl4, G15 or GO04.
designation Designated R value with Gl12 or Gl3 is not in the
error following range.
IRf <1
Designated R value with Gl4 or G15 is not in the
following range.
IR[ < ||
0915 M, §, T or Bt code is programmed in the block contain-
. 1 F
M, § or T code ing canned cycle command in effect.
designation M, 5, T or Bt code is programmed in the block contain-
‘error ing G12, G13, Gl4 or Gl5.
1015 Operation data overflow the tape memory capacity

caused by editing.
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Table 4.2 (Continued)

Format Error Causes
1115 ° Movement to the point out of prohibit area is
Area check error commanded.
1215 - G29 is programmed without execution of G28 after
G28 or G29 power on.
programming + G28 or G29 is programmed in M95 (mirror image on)
error mode.
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b7 D6 Ds D4 D3 b2z Di Do

— STATUS— —— ALARM—
CODE CODE
L4 -
M 5 T B X Y z a
ot o] o1
o2 07 _ 7072 o]
°o3 Jolo | _o3 | o]0
04 0 B o4 0
os o] e} . 05 8]
_ o6 © 190 | 208 oo
o7 o] O &) 1 0 7 o] Q O
o8 N ) . o8 | O
o9 o L __.0797 _O_ Q
10 B O___ '_9 N O le]
T1 o] C i @] o] o]
Table 4.3 Table 4.3 (Continued)
La i La .
Alarm mp W:.Fh.the Alarm op W].f-:h the
Code INPUT Ne  jCondition of Code INPUT Nc [conditionm of
ERROR | ALARM | Tool Moving ERROR | ALARM | Toel Moving
1 ] o
K o cq o
ITmmediately
1 O o B | O decelerate
1 C and stop
] = l:l
] 3 G |:' (] O ]
] O 2| 'S )
| L‘ Stop at ~ 1
block end
| a
15| © 5] ©
1 oy T |
t El o s | o
: ﬁ. 0 pu L: s} Emergency
- stop by
[] o 5 Servo power
' 8 © J - © supply of f
= ) pu I g
C !' © N O
T
Ee o b Q
Immediately
E 3 O decelerate 3 E: O
and stop — e
- - Servo power
Yy © Ho © supply of f
—- - + Emergency
b ) stop
c b © uC © + CPU stop
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Table 4.4 List of Alarm Codes and Status Codes

%l:‘;:n Causes %l:c;'em Causes
11 Eizzef:lt\;; t:amngfrature ‘ a7 Positioning error,
{131z g‘:r?ﬁébg?:%‘;‘:y horizontal 28 Machine unready.
13 | Tape vertical parity error. 31 | Servo power unsupplied.
M4 Format error. 32 | Control unit unready.
15 Data error. 33 Emergency stop.
gency P
16 Offset error, 1134 Servo error,
17 Parameter error. 35 Overload.
18 | Tape memory error. [T]36 | Feedback error.
1121 Overtravel, 37 Hardware error (FG).
[T]22 gl:ggr:rp;‘:grzero return 38 | Hardware error (RPG).
(123 I‘}Iﬁfg;g;fe zero return 81 CPU error,
124 gggﬁﬁggcgrﬁgg? return 82 | Memory collating error.
Contents disagreement
25 Sequence error. 81 between tape and memory.
(For off-line only.)
. Tape reading error,
26 Splﬂdle error. 92 (FOI‘ off-line Oﬂly.)
Sct:ﬂotclll: Status Remarks
Performing M-, S-, T-, and/or -
(151 Bi-function.

52 Distributing pulses. Dwelling, -

Performing M-, S-, T-, and/or '
ms3 BT-function and distributing pulses, 21+ 52

24 Reading tape. -
Performing M-, S-, T-, z1d/or

D55 | B*_function and reading tape. b1+ 54
56 Distributing pulses and reading tape. 52 + 54
Performing M-, S-, T-, and/or
057 | BY-function distributing pulséﬂ 51 + 52 + 54

and reading tape,
Waiting for canned cycle's FIN
signal,

58

Notes:

1. [1] of alarm code is filled with a digit indicating the axis
whose error is detected. 1: X-axis, 2: Y-axis, 4: Z-axis,
{8: ot-axis)

Where the error is detected in more than one axis, total of
axis codes is shown.

2. For alarm code "'12," additional two digits; indicate the memory
IC number, i

A of alarm code "14," "'15" shows the detailed error causes.

4. [IJ of status code is filled with a digit indicating M, 8, T, or
B function which is being executed.
1: M, 2: S, 4: T, (10: BY)
Where the error is detected in more than one function, total of
function codes is shown. '
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