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1. INTRODUCTION

' The YASNAC 20008 is a ‘high-precision NC Control
d3$lgned exclusively For turret lathes.

The loqlc section COHSlEtlnﬂ of a micrOwnrmcnssor and
nonaestructlve memory is highly flexible and rellable
e,,w-::.ti"x sophisticated Speclfltdtans.

Subﬁtﬁhtldlcons;deratlmnh@sbmmgw@nta gase of oparatlan

”gﬁand malntendncg

Th& YA%MAC series .Achieves smooth Feadlng and hlghm o

procxalon machlnlng because of the tranqlﬁtorm?ed
‘Bervo unit driving the DC servo mmtmr.

Thls manual” ﬂD%Crlbﬂﬁ the ormﬂrammlnq of the YASNAC
20003 and NC machanlnn operations. ‘

S DE 6425439
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2.
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SPECIFICATIONS

2.1 Ea@ic‘ Sp@miﬂimations
NG.' Item |Specx£m¢atlons

— — iy

2
e ._3 ;.
‘4

Mﬂdel

0
1 Use

l
i
l
N
t
_i Stru;turﬁh

t@mnenature

waer ﬁupply

»

Serveo control
unit

coder

: Slmultaﬂeoumly
i controllable

‘ : axis
11 Least cormand
{ incrzment

lncre“=nt

L Max1WLW
g progranmable
. dimension

Servo motor

Cartrelled axvr }2 a}xes
Heaxis:
Least input .0 01

-_ﬂQS;BQB.GQBHhﬂ

| YASNAC 20008 I
,ror Luxret lathe ‘

,qnncloaed dustﬁfacf tygg

“lor-45° C (32—113°F)‘

i

'3Ac 200/220 v'+1o%)“dss,

’SDXGDHZ i1 de.
[3 phase, SKVA

i{Wlth built-in tranafmxﬂer:

}100 v AC, 1 kVA)
T;an51st0r type
CECR-MROSN

CPCR"MRIJN

(X*dxl%

}f ~axis:

Dlmen51anu/we;ght.ﬁSD(W) x 1, 4DO(H) x 700 (D }rﬁjgaémkg.

[ T

L |

DC servo motor with tachz-i:

;and pulse encoder
UGCMEM—D4DBK5K
UGCHEN-15D/8>

‘-axis:

;Z"akiS

. Sw;ndle pOSlthﬁ PC~1024% ~WET

fl 024 nulﬁer/rev-'h and I
5 pulqe/rev
(X

2 ares/l axis by

,?\ 'phcx*“‘

and %)

‘manual

‘operation

5,001 mn (radius)

0.062 mm
(X-axis:

~axis:

mm

(£330,

i
1

diametar

c
2601 o

Dgs

nerator!

L
.

125439
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Command tape =

: i lr_‘l'[('l
?
]
I

. Misc&llancous

Tape reader - 'l
. s T !

Tape dade ]
Prmqtammlnmr f

method L

Tape £01maL

PD 3tlan:nq

Raﬁld anvoxhc

CAcceleratlion/
durvleratlon

]ntﬁrpolatlun

5 ‘dr“cxto r am;o
axxmum f@adrate
Thr ad &utL1nq

o

TN3G2X(UNEA.2 (W) £4.2

" Linear: 001 ”
D Cironlar: GO2 (70N, Go3 (e

Maltiquadrant circular compand

;*papar tape- up to 2; m Lo

chhannol . black uapcr Ldpo o
EIA R5277 '

BYA RS244-A

Absolute and/or incremental

[

T24.2 W¥4.2 F2.2(E2.4)

M2 2 T*(E-H P3 @3 4.2 *

GOL‘) [ Dde
Xwaxlq: max. 4 800 mm/min “

- aha': max. 9 GDD mm/mln

_‘Llnvdr for rapxd traverse

T

Llﬁ‘aalfglf
01—40 Qr mm/zu

4 Oﬂﬁmm/m1n (63.2J kﬁéﬁ}' -
: F3£ aode ’

PoOI-40.95% am lead

ELO001-40,65  rnom precision lead

Cmaximum thread ecutting spoed:

' Feedrate
over11do

Manual fe ui

- function

4 ,N95 mm]min

? 0 200“, in steps of 10%

Loanls sinmultancously

step

190G (Hi~Lo)
“rapid '
3 COHLH:IILCI by 'Lnfnrnmnlml

fmachanical soauence

hotoelectric type, 200 char/scc’

[P U S



‘ It&m" item .

No.

e L LS e ot e« L b g el a0 b

Spec1f1¢at1onq

Spihﬁle*EPEQﬂ

fuﬂction

“TODl‘functigh

37

40

"fTool off&ct R

#

sation

‘Buffer stor dgE"
Dwell

| Absolute co- ‘
1 ord1nat@ pres et-

lmlvm a] cl:m—

play & MDI

Parametey

. storage

39 single block

Optional block
skip

.Ma&hlnﬁ lock‘“

leod Cyclo

Overtravel

1

R S P
i
i

t
I
i
I
o
P X

' G50

b

: Hdpld traverse rate, accéleration

} and dLLL]PLdtlQﬂ CQNfLant ' L

“P.

Provided ( / codey .

5690 &tralqht/tdpol mutLlné Cféiéu ‘.

; Coa vz, 2

Provided (switeh input)

0 Ir\-md.ﬁv.‘ .

5Pec:.1" m{ “t“h& qu*fa,ce, speed (Minim

T(2 dlglts + 2 dmglts)
Tool offzét No,
Tool N@ BCD code output

lX AX1S: * JL]L) ‘?JE mm 1() pcurs
? axis: % 859, 998 mm 16 puairs

| in 1ntarnal memory E ;

m_aoklagh compcnm b 127 Pul 08 Lndﬁpﬂﬂdﬁﬂtly fQI ““Y'

X~ and Z-axes o
(1 pulqe,z IQJ@tLUHHHqulH(I&nH!ﬁ)
{om}a 1 blouk ﬂhﬂdd - '

- Displays current position and
Command data '
Inputs and. displays manual data

Inputs and displays tool offset-

va]uo

bankld h conpensation value i

Provldﬁd"(’WLLCh 1HPHL) e e

- G92 btralqht/tape1 thread cutting cycle
694 Etralghi/Lapex faCan Cyclv
Prov1ded (1npuL fnr L%} .




Ttem |

ixtem

B e bl LT L —

‘ SPElelLdtanq

Errmr dﬂteatxon

!
i
e
3
{

Label ki

o I‘H{il‘chﬁlé” Repeli¥ue

7 A T

i Conetasd sitvfaca.
e Bpesd

fovlvel

miaguostié
functian (1)

Dlaqn03tlc' ‘

{function (II)

K
Mdnual ab&olute

GGl GOB

SRR U |

leed at off
GOO'

prﬂdecd
prau;ded

2= nglL error cho

Ore- line ﬂldgno€1< to Phﬁck‘mm”m”Nm

flxed at’ on'mm””””““"wWTm”mw
foed at Uff .

a0 s aze)
f, PT&V\{&-@A. e e |

Metvie, Cow«w»w provided

ISQ/EM\ Conve,‘r-éu&ﬂ-l Pm\*’lde”‘

T Vo cedi re, unch
%&hﬂTxperf P v

On line dlﬂgh@%lﬁ by ﬁl p]aylnq |

systen/menory/tape reader/lnterfaﬂef‘
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31 'Address code and”function code

i Phe FIA _35244;}1 code is ulﬁé‘fl." no

¥ -

o Address code table

—_

Significance

‘feqdfunctidn (I'-function}, thread 1@&&- B

designation

tool funcrtion (T-function)

.Sequemnce numbev~+né wm?hph;rwpdrhvacymhg

saqﬁencg numhér

prepéraﬁory function {G-function)
absalute chawrdinat@:{ﬁiameter)
absolute chomrﬂinate‘ o  - L @”

ineremental ¥-coordinate (diameter),

dwell | - .

incremental Z-coordinate

by

. . [ , ‘
incremental ¥-coordinate of circle center

parameter of fixed cycle

incremental Z-coordinate of circle UEhterr

parameter &f fixed cyole

*

preaisﬁiﬁééignation of thread lead

*

-

miscellansous function (M-function)
*

spindle~speed function (S5-function)

Sﬁ:ﬂuéhc.@ numbep for multiple r@lzﬂﬂ‘m@ e e

i
|

’ ¥




3.2

following an address.

S-function

 Fun&£ioh;¢§éé tabié ‘
EIA | Significance Iso*
Blank | parity errar‘in"éiénificagt data area NUL
BS aisregaxded : BS
Tab “disregarded HT
CR | €na of block LF/NL
sP disregarded 8P
ER rewind:stop _ oy %
uc disregarded /
| ke 'diaregardea 4
+ diér@garded f 4 +
- neéative sign W -
0-9 numerals HJ‘ %Q 'i 0-9
a=z .addIEEH éoﬂ@ﬂ (other letters are @rrmf)g A~7
‘/ Dpﬁional block skip i /
;
Del disregarded {including,Aliﬁﬂarks] g DEL
‘ - !
|
f
2) Coaeslnat listed above are regarded as error
in E;gﬁificant data area.
3) Leading zeros may be suppressed for numerals




%ol(awm% ado\waf 'F;

!

S“‘{u“mﬂtﬁﬁ, ﬁﬁ% bﬂ %P\em‘{w&d WL c'z‘ L d,f(.}_t -f guw&

Uﬁual 7 ﬂw gplhd @, c;pwfi

,'( V‘P’m”’) Can \:MJ. ;PQ{I{ HEO\ AI\*‘#@T[

Wh»m mwfmwmm% ccmqtmfc r:;pmd covi m\ the suvface

ppeed { m/imin) % 4(19.::\“( 2d dchﬂf

5ee page az for the detfails of the constant surface

%f,w.@d ot \,ﬁ@\



| T~functidn

'VZVgﬂQlin””§T¥fun&tioh qoﬁﬁiﬁting of T followed by a 4- or 3-
o '-'ﬂigit figure determines a tool and tool offset

. number. at thm'ﬂame'timeu

h

‘ll Significénce of 4-digit T command

e S THOO XK ‘
St o 3 0o , :
: - Dtool offset number (00-16)

" beobl selection (01-08)
‘&) Tool selection
' The leading 2 mr'1+§igit figure determines
‘ the tool number to be used. If the figure
'Q ' “{\ R is zero or ormitted, it Is regarded as input

‘error because no tool is specified.

") Tool offset number
‘The following 2 digits determine a tool off-
set number of which offset value is given in

advance by manual data inpit. See pago 67

for the détailﬁ of éhtting tool offasct. -

K

Lo DT T 2Y Actual ccordinates of tool tip
w0 0 When a tool offset number iz given, orograaned
repordinates are compensated Tor tool offsot.

“Compensation is done not only for tool of

‘hut for tip nosé radius, Compensation for tool

offset boecomes effective when a tool offseb
rumber is given. See page 33 for the details
of compensgation of tip nose rvadiug {outtor

compansation).

a) An offset value is added to progrommed oo-
ordinates and the resulling coordinates give
the actual track of tool tip,

ir) Tool offset becownes of foctive fmmadiately
¥ - ' y . ,

cwhen a tool offset number is given, and it
i ‘ ‘



© e .

".Off$eﬁ.is cancelled.

d)

a)

 -ﬁ)

-9
- tool travels at the feedrate currently given,

is Heid‘uﬁtil-afnaw tool offset number is

Cgiven.

When the tool offset number given is 00, tecol
. “

With M0O2 or reset operation, tool offset is

cancelled without the tool traveling.
When a T-function and coordinate command are
“given in the same block, the tool moves to

‘the command value compensated and therefore

it is possible to corrkct taper angle.

“When a T-function alone is given, the tool
is moved by the amount of tool offset.

'Edﬁ the‘compmhsatibn‘oi tool offset, the

. Before issuing a T-function, therefore, a

h)

v

.1}

;féﬁdrata command (GO0 or GOl and F) is

negded in the same block or a preceding one.

A tool selection code othar than 01-08 is

regarded as input error.

Toel offset is regarded as zero for tool

offset numbers Dthaf fhan 01-16,

3.4 M-function

cAn M-function consists of M followed by 2 diqgits,

More than one M-function canndt be issued in the

‘same block,

3.4.1° M00 (program s tap) ‘
'{1} When MO0 is issued, the spindle and mmmlanﬁ

stops and the preogram is interrupted.
To restart cperatiun, depress the CYCOLE
STRRT switch provided on the control

"péndant. of the machine tool,



‘{2}‘WhEn‘¢péraﬂion is resumed and the program
‘has been restarted with the CYCLE START
switch depressed, the S- and lwc@mmdnds .
‘given in the Program remain effectiv@ but
it is reguired to reissue a swindle start
command, M03 or M2.J, and a éomlant start
command, M08,

'(‘3) mﬂwwwww #@'ﬁ@mﬁfir .
g %FRFTF”“ Srovided ol SXTERing va
H M‘""&\ﬁt‘r—%}? Mﬂﬂéﬁq “r

TT¢4 s . ¥y o o
E CT ;.1 . =4 I‘Hﬂﬂz@i_lgg%-ﬂ‘ﬂu : E‘y-;_, W‘\E‘ﬁ‘;&

SELETE? e indle . anil gdo kel
. &u&% E I %élﬂ 7 %Lélwﬂ%mﬂ mq"&-rﬁ i'::;!{;m %‘!ﬁ!‘{.
o i o} o o hﬁ? s v 5 + e ~(1 4 =
o ﬂe&&m&%ﬂ%@%—— 'D “““““““ N atone. e{:ﬁmg@g % fr?*mg*ﬁ% ‘
‘ (‘\“F me'mmﬁy mode, execlind O doTa area o ke nded .

wbop S

(4) A program ~hat attempts to change the

‘diraﬁtimn of spindle revelution after
stopping the spindle in such a way as M03
MOO - MO4 or MO4 -~ MOO - MO3 is yvegarded
85 program error. Such a program should
,Ee‘cmrrmct@& as M3 - MOL - MOO - MO4, Tuop

. . example.

3,4,2 MO2 (program end)

(1) Issue this command in a single Lliock at the 9
end of a program.
(2) When M02 i=s ey C'ut{“d the spindlae and
coolant stop running and the N PrOCnGne
' is ¢leared.
(3) Then label skij function becomes of foebive
at the same time and tave inforwsi lon i 'y

skipped until the first EOh is dncounborsd,



f(EXampla)

G50 X ~20000 % 6000 -

GOO TO404 SIOMO3 .
X =4500 7500

(GO0 U-500 W 500

¥ =20000 zZ6000
TO400 _
MO 2 : '

3.4.3 MO3 {normal spindle revalution)

M04 (reverse spindle revolution)

MO 5

{spindle stop)

(1) Stop the spindle before reversing ity ro-
2 3

-yolution,

(Example)

G50 X -20000 ZeooO -, L %
GO0 TOl01 MO3 e Gpindle runs in o
- X ~7000 2500 the normal direction,

GOO X ~20000 76060 MOG e S3indle stops,
TO100

G50 X -24000 210000  Spindle revolution
GOD 0202 MO4 18 reversed, | .

A program that attempts to reverse the
spindle revoluticon without stopping it is

tegarded as input errox.

bo not issue MOS in the same block with

. GBL, G0Z, and GO3, but in the samz bhlock as

GGO or in an independent block.



[ A

BT

MO8
M09

(1}

MOO or MOS (or M02) stop the spindie. .TQ w
restart it, reissue MO3 or M04. ' '

{coolant O%)
(coolant OFF)

MO8 turns on cooclant and M09 turns it off.
With the coslant on/off switch on the NC

control parel, it i9 also possible to turn

~on and off coolant even during tape

{2)

operation.

MO0 or MO2 Issued in the middle of a

4 .
program stons coolant. To restart coolant

Csupply, ishue MOS,

(2)

(3)

M0
4 11

{chamfering Ov)

{(chamfering OFPF)

Issue then before executing a thread cutbing

program using fixed cyele €92,

M23 commands thread chamfering.
M24 cancels M23.

Chamfering is turned off whan powar has been

turned on or reset,

Cohuck clamp)
CChuwC K pnaliomp)

Hhen "Moo DRIETE”  on contie| ponel
(settind foreTion 6477 OF extepmal imput
=, ek 2 & {;l_,_.,ﬁl»_.,@:j & e o ;:nr&(;i.
by Me data M, M4t When H10 1
vesned. cianw s clomped  ond  choak g
Unelompad by Mq1,

While cpiadle o= Feveluted | choack g clamped

o tave Lo pad by Mo s M.



3.5 G=function (preparatory function)
3.5.1 CGeneral descrirc+ion on toal travel ComMMands
GO0, GOl, GOZ =2nd ©O3 are used for positioning,
linear interpolation and eircular interpolation.
‘ k
Before explaining these tommands, inteyrpolation

is descrived alow,

(1) Tere are six charactors; ¥, de U, W, 1
and K, prefixed tﬂ-cmmrﬁinmtm‘cmmmanﬂs.

They indicate whether the coordinates Given

are absoluts or incrﬂmehtal valuns, . as shown

below,




3

They may be mixed in a éingle block as

X ...and W ... for example .

1

address | comnand type related axigs

g absolute E diameter ?,

L4 N . .| inerement in . - X

W 1ngr&muntd1i diameter | 7

I . rement li radius direction of X

¥ therements i adius direction Gf_%
F—— Fl - p—

{2) The feedrate specified with an F-command
“indicates the feedrate in the tangential

direction of a figure.

{3) Acceleration and deceleration of tool travel
Cis automatically controlled and need not be

"

programmed,

.2 G50 (Absolute coordinate preset)’

(1) This command establishes the origin of the
goordinate system of the workpiece as the

current position of the tool tip.

Program the current tool position as G50X, ..
Z,.. and all of the suceeeding commands
are processed on this newly established coordinate

.

systen,

Establish a new coordinate system 1f the
origin has been moved in relation to the
f¥orkpiece since the tool has heen replaced

without the teol position bheing changed,

(2) Be sure to use absolute coordinates for
G50,



{3) No other function ﬁnay be included in

the zame block as G50, ’ '

Issue GO0 or G01 whenever. an M- or Tw-

function is-deliverad in the blook next to'
that of G50.

(Example)

e
— i
_____ 1 B
,,,,,,,, o
——rr M l
_
)}
9
N X0, 20
o 1 TOOL- 1 GLOX-720000Z8000
e lTOOlM-E GhEOX- 2400052700

3.5.3 GO0 (positioning)
(1) Command format: GOO X{U) ..., Z{W)... *

{2) T?is command causes the tool to travel

fast to the point (X, 2) in the coordinate




(3)

'. . {4)

A5

{ Examp led

system established by the absolute
coordinate preset command (G50).-

Tt is also possible to control cutfar travel -
incrementally  using prefixes U and W.

The specd of rapid traverse with G009 is -
X:- 4,800 mm/min '

%: 9,600 tm/min.

GO0 is also used together with M~ and T-

functions.

AExanple) GO0 TOL101 MO3*

GO0 is a modal commard like GOL, 02 and
GO3 and it rcan be omitted in the following
bhlecks, |

GhHeXm 200002 2500

GOO TOL1&1 ¥Maz SRO

Xm2B00 T E00

GOO X200

L2500

Mog o

ToLoo

MOE

—

g



'npAm3Q5;§ Gﬂl (I;nadr 1nterpo]af1mh)
. (1} Command formdt* GOLX (U} ....7Z(W). %

(2) A feadrate must be $p001f1€~c1 tUllOWlﬂC{ the

g0l cummand If the same feedrate is
employocﬁ for cont Mtuouq cuttineg, the
“fm,ll.cv:lng;blcmku need not involve any
.ica'mmand. - To chanfje the f‘emdrage, issue

& new F-command.. : :
‘- ;.'.(E:J;ample).- : ' o
‘‘‘‘‘‘‘ #7/ o
e v
& =
[4%)
G50 X-20000%6000
GOO-TO2303 M3 8100
X~3500 2500
GOl 20 F15 ———— foedrate 0.15mm /rev
¥~5800 P20 Ao — :
X~6000 %-100 ] Teedrate 0.20nm/rev
7=700 S
X=-10000 Z-2700 F30 e .
ZmBSOD , : feedrate 0.30nm/rev
X~10500 S

GO0 ¥- ?OODO 26000 ‘I‘O?»O(J MG 5



L

GOZ (circular gnferpolation for c@unLerclockm

| w1$e cuttlng)

G03 (c;reulatlmn 1ntﬂrmwlataon for clockwise

(1)

(3)

(Fxample)

Genter taken” from the start po;nt ..o .

cuttlng)

Command foxmat GO?; R(UY...2(W) ... I... K..
€03’

‘X... and 2... {or, U... and W...) give the

end point on a cirecle. 'I... and K... are
the ancremental coordanatﬁb ‘of the circle's
4
is the c1rcle'f radius lylnq along the

X-axis while K... lies along the 2-axis,

it is possible to program cireular inter-
pmlatloncwmr more than ona quadrant. a

single’ block

G50 X~ 15000 ? 5000

GOO

GOl

TO303 MO3 $100
X-1500 2500
20 Fh0
X-2400 FY5 -



602 X~4000 Z-800 K-800 -~ counterclockwise
‘G0l z-1800 o ‘travel
“'GO3iX”EOQQ 22800 I-1000 - - clockwise travel
.G01 X-7000.
© G02 X-8000 2=3300 K=500 ——m
GO0 U-500
. X~12000 75000 T0300

counterclockwise
tyravel

Cireular interpolation may be done on two

or more guadrants.

" In such a casec as shown balow where the

Figure extends over two guadrants, one

a'b}mbk is enough for programming. K
. (BExample)
/ 8
6o f
-\}#“ # : .
o o canter of the cirgle X~ loafd 5-2700
o dimension I 190 ; 80 2
. e e
o dimension ¥ L/ 28%-207 = 9384 = 10,5350
S point & - X-6000 Z2-740
paint 3 GO3X-6000 Z-4660

I-2000 XK-1960



T

7

Dwell
Cdmmand format: GO4 U...CR

Reading this command, the processor suspends

operation for the duration specified. The unit

- of time is 0.0l second, y

(Example) To suspend operation for 5 seconds,
" proaram G04 U SOOCR.

(Examnple)
GO0 X-6000
GO04 U 200
%~10500 W500
X=20000
TO300 .

ee-n. 2-second dwell

Another function existing in the block of §04

is regarded as input error.

G32 (thread cutting)

Command format: G32X(U) ... X(W} ... F....CR

" The G372 command allows ofitting of any of

straight, taper or scroll threads.
Note l: During thread cutting, feedrate override

15 ineffective.

* ! '. - - ] :
Note 2: Puring thread cutting, halt operation

ig disregarded.
Note 3: The spindle speed must remain unchanged
until a screw h&s been cut,

Note 4: G32 doss not perform chamfering,



G50 X=200600 26000
GO0 T0202 5§ MO3 L
X=+4840 71000 :
G32 %-5200 - fBOO 2 BOTTEW pitéh:&oo-mML
GO0 X-6000 |
21000
X~4720
G32 2-5200
GOO X-6000 ’
21000

GO0 X-20000 26000
S THZ200 ‘ s

G3Z2 (accurate thread cutting) with ¥ assiqomoent
" Command format: G32X(U) ... 400 ... T ... CR

This command is used to cul vrocision Lhread

‘by specifying its pitch in updts of 1/10,000 mm

- for which the F assignuent is not ononah.

- Fov thyead cutting | F has A G Digt format {F xxxx)
Eowe A g Digit, foemit {F wEXxxx) N The inch Bystem,

e



| lNOLE .l..‘ ‘ Duv ing thre 2d Gutti ng. fe@d‘lr--eﬁe ch:;*:Fr v d.‘é
“ fs ThﬂffethV@ | ‘

‘Ngta ?1 Dur1ng +hvend cuLL ng, halt operaticn
o is. lluVEQﬁWQGdo _ o
NOLE 3 The splndle ﬂpEEd must remain unchanged‘ 

until a screw has be&n cut. ‘

- Note 4E.G32 does not perform chamfering.

(Example) :
7 7% s
(1 :\u_- e __H““T_“
Ggﬂ - . .
| o
' v e
[ oA
5 @3
l [¥y] E E
"""""""""""" I E .o
N
L |
i 0

G50 X-20000 26000

GOO TO505 S80MO03

. X-4840 71000

G32 W=6200 E31750 ... piteh 3.17%um
GO0 X-6000

| £1000
“X=4720 |
63z w6200
GO0 X-6000
21000 #

Note 5: To prevent incomplete thread cuttiﬁg:
Because ol automatic acceleration and
decaleration, the lead would becomne
incorrect at both ends of a screw for
the lengths of /1 and f2 as showr below.

It is therefore required to program

with sufficient marging f@r,ﬁl and (2,



U

M»l;;:a e i £ j F—

‘L1 and L2 can be approximately obtained from
the fellowing formulas. '

‘:.{_:1 = m {in & - Kk} =17.,2 (ln

| b
1

1)

where N: spindle speed {rpm)

P screw pitch (mm/ré#)
constant = 30 :

a: screw pitch' accuracy

in: natural logarithm

Example

If.a = 1/100 wﬁen N o= 500 rom mnﬂ.ﬁ EX
Bmm/rmv,-~ '

Ll =12 x 3.61 = 3.00mm
12 ‘

i

500 x 3/(60 » 30) = 0.83mn

3.61

4,30

4.70

3.5.8 G990 (Straight flaper culting eycelel

(1) Straight.cutting

Command format: GO0 X... Z... F...0R



Once a G990 commarnd haE'been,iESu@d, it is
enough to give tha,depth‘of‘Cutﬁiné in the

X-direction.

(Example)

v
"R: rapid travel
F: cutting
. B ) |
——
TR, . ‘J} ..........................................
]
w - et M, o
. b
] ol
il s
s by
i 50 >

G50 X-20000 %7000
GOO T0101 SO MO3
X-10560 %200
GO0 %-9000  %-5000 FO35
. X-BOOO | |
N=7000
X-6000
GOO X~20009 27000
TOLOO,

(2) Taper cuhbbing
Command format:s G990 ®,.. ... I... F...¢R



Lok
W

~

AT
s
.-‘f
start point

- J - 1104
]
_ f

R: rapid travel

Fi: cutting

.9

G922

{1}

G50 X~20000 27000
GOO TO0101 s90MO3
X-11200 " 7500

G90 X-11000 Z-5000 I 1100 035

X~10006
X= 9000
. X~ 8000
X- 7000
GO0 X-20000 Z7000
TOLOD

Note: The value of T is the incronent fren
the end of taper to the slasit (3.,

the increment of rddiga).

(Stradght /laper thread cufling ST

Straight thread cuttine y

Command format: GO2M. .. A N G



- M23 is the chamfering command that chamfers
- sorews at 45° for 0.8 pitceh at the end of
screv. '

o oo 7 . The B assignment is to cut precision thread.

,

‘;(E#ampié}

. )
t
.
4o
” B s
T ]
.
0
<5,
il
P~ LS E—— a s
‘ L]

G50 X-20000 %6000
' GO0 TO505 SR80 MO 3
g“?OOO 21000 M23 - chamfaring command
G2 ¥-4840  2-5200 F300
X~4720 - ‘
X-4620

PRI

GO0 X-20000  %eD00 M24 - cancels 23
TOS00
{2) Maver thread cubting _ '

Command Format: GH2X,.. Z...0 I... ¥... CR

'M23 is the chamfering command {0y screw,

The ¥ assignment 1§ to ¢gut precision thraad.



©UGB0 X-20000 26950
. GO0 T0505 £90M03
: e . X~8500 2500 - M23 - chamfering comuand
G ""-"TG"Q.E’,XwSB0,0 © 24000 1450 F300 '
o T X-5000

| X~4400 o 1

-

-

3-,:5.10 G4 (Straight/taper fzcing cycle)

.

(1) Straight facing
_ Command format: G94¥... %... F... CR

| ' Once a G4 commzng has been fssued, 1t is
‘Ffﬁ_ \£‘~ :*“F-'enough to give the depth of cutiting in thes,

Z-direction. - .




{Exanple)

R: rapid travel

gutting

1604

G50 X-20000 %7000
GOO TO202 £70 103
X~10500 7200
LT e G694 X-4000 7500 FO35
e e e ' : 2-1000
oL | £=1500
| 7-2000
GO0 X-20000 %7000
T0200

(2) Taper facing

Cormand format: G2%4X... %... K... F... CR.

{Bxamnle)

R: rapid travel

Fi: cutting




3.6

GhD X-20000 %2

7000

GOD T0202 STOMO3

X-10600 4
694 X-4000 2
&
Z
&
GOO ¥X-20000 7

T0200

o
P-function

This iz the function
It congists of addres

figure that spocifies

200
0 K-600 IM035

~-500
—104Q0

~1500
=7000

to specify the tool feedrate.
5 F followed by a 4-digit

the toonl feedrato for eaeh

revolution of the spindle.

{1) The 4-digit fiqure iz in units of /100 m/rev.

Ex. F1234 = 12_34

e/ oy

{2) The feedrate commanded by tave is Chal of

100-paer cent override.

{3) The feedrate is restricted occording io tho

spindle speed,
Cexamp e

] ‘ - spindle  spe

Cmiaxnimum foeodrate o

: 3 80

riam

125

220

-




{4) Remarks for P-function

(a)

‘ﬁhﬁ% J. (b}

()

in the first block of thread cutting, 1t

is required to designate the lead with an
i or_E—coMmand, In the first block Qh@re
thread cutting has just been switched to
simple cutting, it is required to designate

the feodrate with an F-command.

The F-function-gives the feedrate in the

tangontial dirvection.

A block which involves GO0, G02 and/or GO3
to cut a workpiece but does not involve any

Fecommand is regarded as input error.

During thread cutting, feedrate overyide ™
is taken as 100 percent irrespective of

the override switcoh setting.

3.7 - Compensation for tip nese radius (cutter compensation)

Becanma

of the round and of tool tip,‘ﬁ@dl off-

setting is sometimies not enowrh for tapoer and
‘ ‘ - . .
circular cutting and the compensation for tip

nese radiug aims at auntomatically compensating for

the errar loft uncompensated.
‘ =]

et

4



4
- m'.l wa e o e e
.
A - locus of tool center with its
workpiece . - _Cﬁ o £e
: ‘ tip nose radius uncompensated
., locus of tool
coeenter with iteg
tip nose radius
compansated
) . ~ s o
portion 7 {f
left uncout ool centhy
| — —ﬂ_\ — nry L A | .
cutting contour ' fo g
with tip nose i
radius un- - T
o compensated ,
. - ©oprogrammed cutting ‘
- contour : l
3.7.1 Virtual tool tip
I
; I - In the above [ligure, the.path of the tool is’
indicated as the locus of the center of the
tool tip. Actuallv, however, the coordinates
of & point called virtual tool tin ave dis-
LI played as the command or current coovdinates,

The virtual tool tip is the position of tool

tip on the assumption that the tool is infinitelw
b . N ot

- sharp.




L

The relationship between the virtval tool tip
and the actual centdér of the tool tip is
determinmd‘hy the shape of ﬁhe tool and there
are four possible cases aS ghown below, To
compensate for th@'tip nose radiug, use one
of G41, G42, G43 and G44 according to phe

tool-workpiece relationship.

G (o1 4

tnmfm\\ /ﬁz;bl
center i center )
h\ p :? ‘/,/
. t | f,ﬂ/ 'R /
L h Eed

tool
centar

e i T

G4 7 ‘ : ’ Cidh t

S N A ]



3.7.2 Bign of T-cede ,

Compensation for tip nose radius is gived
through the MDI unit as for tool olfset (see.

pages &7 and 63). ‘ .

To compensate for the tif nose radiﬁﬁ, a tool
offset number has to he actually spocified in
the program and the correspending value deter-
mined thouwgh the MDI unit is ueed for actual

compansgation.

Attention must be paid to the sign of Twcode.
it is related to the direction in which the

tool center is offsct with respect to the divee-
tion in which the tool travels, and it must be
determined according to the shape of the tool

and the cutting direction.

tool

T ()

; ‘ Ceentor
right _ [ " .. ,
side w
direction of -
rool travel T s s e -
—
‘ —
w =

[ S

tool
ceﬂta;

RIS

left
sida




sign of

diregetion to offs

right zide viewed in the
af tool travel

Ta.. i loeft side viewad in the directio
tool travel

-

g e R A R Y UL e B B T - e Y B P A e

1
in the coordinate svstom shown ahove

7.3 Precauvlions for prooramming

{1) To compensate for the tip nose radius
issue G431, G442, G443 or G44 togethernswith

da tonl offscot number.

wpensation, for the tio noso ius comas

aflfect whan ono of ?iyfthrmuih 44

ool offset nunbepshave beosn an-

(2)

{3) Yssue G40 t%h&mncg& compensation for the
. -~ )

tip nose radiub,

[
s

{4} The tool travel odgpmand involved

block whept cutter cwpmensation 1s szarted

roor ﬂaﬂgﬁi]ed must he G or G1. Ouhore

i

wise the orogram is regar as inrat error.,

=

#

(2} Eﬁ%ﬂrﬁ switching one of Gdl rougt 334 oto

anothor, issue G40 to cancel ol com-
pensation,
If a now G-command 15 lssucd withouthoan-
colling the current one, the Drogran il

ragarded os o inout orror.




G4l ~ 42 ‘ incorrect
G4l - G40 - 42 corract

(6)\Issuc each of G40, G41, G42, G43 -and G44 in

aQ independent block as a rule.

(Estamp )

{7)

(8)

[0}

G000 N0
G40
644
G50K0%0

L GO0T=-202

GOBTO200
G40 ‘
Moz \ - '

To change the valuyb\of cutter compensation,”
cancel the clrredt value using G40 or the o
tool offset nupher of Yero bofore ining &
new value, Pitherwise Nhe ourrent value

would remaiy effective.

An the fo)¥lowing cases, cutter compensation

will be £ancelled and remain\ingffective
until A new gutter cgmpensatiOﬁ command i
encoyfitered. _ |
(a) fPower has been turned on.

(M} The equipment has heen resot.
{e). MO2 has Peen issued.

‘.
(d) G40 has heen issucd,

Even when one of G41 through G44 has behln
issued, cutter compansation remainsg in-
effective in the fmlinwing CaS@Es.

(a) The value of cutter compensation ds .

L2L0.



(b} Zero is assigned to the storage of the OFFSET

& PARAMETER No. "99" when the FUNCTION

selector set to OFFSET. (Fipure 8‘shau} be
‘ ¢
. ’ _ A
narmaly assigned.} | e

:

{10} IN tho following caée# cutter cmmp?ﬁaau

tiog i=s temporarily cancelled butjfs regumed.
(a)y The block that requests cuttédr compen-

sakion does not involve aﬁyﬂtool travel
commynd. ‘ /

Ab) MDO (¢ MO1) has been

Gaued.
TGRO ., GO med
374, G5

. L ]
sat Lon.

(11 Fixed cyoles Ged, and multiple repet- !

itive cycles: and 76, do not
perform cutter T

G70, G71, G72 and\G

pensation if specift

LT p".
3 perforn cutter com-
jed.

{12) Cutter compenss temmoararily cancelled

when the tool/offset nudwber of 00 iz en-

D offeset number

gcountarad, Jhen a now to

is given, Lutter compangasy

on orestarts with
4

A new tghl offget,

{13) Specigl he regarded

AN b

ghapes programmed —ayv

Reverse cutting

“enter

The intersection of the loci of tool

cannot be obiained,
' f

Input in the MDI mode =

When cutter compensation is in effect, manual
data input is impossible without regsetting the

L]

equipment,



Cautions

{1} To make compensation for tip nose radius, 041, G42, G413 or G44,
and a tool offset number must be issued. When both a tool ofi-
set number and a command (G541 through GA4) ave issued, compen-—
satlon for tip nose radius is starred. And when any one of them
is cancelled, the compensation is stopped,

» G41 to G44 and T codes programsing for outside or inside
cutting. ‘

_ -y PATH OF TOOL No. 1

- |
] ro— - !
( TOQL NO. 1 FOR

A OUTEIDE GIPTING

' ”)kTTML N, 2 FOR
— T OUTEIDE CUTTING

—— ‘»

. “- ey
PATH OF T00L NO. 2

NOGL
GS0Xevs Zos-

GUOO MO3806 T-0101: Seléction of teol offset, number No. 1,
Specification of direction of tool center
(Right side viewed from the direction of
tool travel).

o [ .

G44: Specification of direcedon of virtual tool tip ().

GOOKe v+ Zroo “ o

G01Z+vs Frun . ’ '

! (Ekecutioh of tip nosge radius compensation)
GéOX . .
CXeew Zoo TOL00:  Zero return and cancel of tool offset
numbhar, ,
G40: G code to cancel thé tip nose radius cnmpénﬂatidn,



NOOZ
050%e <. Zeo-

GOO TO202: Selection of tool offset number No. 2,
Specification of directlon of tool center
{Left side viewed from the direcrion of toel travel). -

G41l: Specification of direction of virtual tool tip (™).
GOOX--- 2.+ '
GOYZs-v Fuus

g (Execution of tip nosce radius cémpenﬁation.)
GOOX - - -
Xevoe Zovv. TO200: Zero return and cancel of tool offset number,
G40: G code to cancel the tip nose radius compensation,

MOZ

(2)  Each of command G41, G&Z; G43 or G44 should be issued in an in-
dependent block next to the block in which tool pumber and tohol
offset number are specified. (Refer fo (5) - (b))

(3) Take the following procedure when the code G&i, GL?, G43 ar G4
ls requived to change. ‘

Cancel of tool offset number

G40 command speclfication .
Specification of new tool number and tool offset
number ‘

4 Specification of new G command., (G4l to G44)

B Bl et

When G40 command is not fssued, It 1s regavded as dnput
error. : .

{4) How to change the code of tool eommand

When outside cutting.is made in the minus direction of Z-axis
after side cutting in the plus direction of ¥-axiz using one
tool, the tool center is changed in the direction of tool travel.
Therefore, the codes of tool command must be changed (Side cute
ting: Left side, Outside cuttingy Right side).

DIRECTION OF
— QUTSIDE CUTTING
11

DIRECTION OF
* STDE CUTTING




(3)

NOC
G5¢ . . Zee-

GOU 3101 MG 500 Selection of tool offset .number No. 1.
Specification of direction of tool center
(Left gide viewed from the direction of
tool travel). ‘

G44:  Specification of direction of virtual tool rip (/).
GOOX-+- Zess

GOIX-+e Forv Side cubting program
, (Execution of tip nose radius
' compensation).

!
GOOX v
G40 Tip noze radius combﬂnsation-mﬂd
COOT0100 tool offget number are once cancelled.

T-0101: Selection of tool offset mumber No, 1
Specification of divection of tool center {(Right
side viewed from the direction of tool travel).

Ga4 .Specificatiﬂn of direction of virtual tool tip (7).
GOl Z++. '

Outside cutting prbgram.

Tip nose radius compensation of YASNAC is made Ly oporation of
the intersecting point of tool center locus. When the move of
acute angle lg programmed, the Intersecting poiot is away from
the original figure., Therefore, be careful din the following
case.

{a} When the relief of X axis in the inside cutting is smail:

G01 BLOCK —

—w._"*LOCUS OF TOOL CENTER

——

RELIEF STARTING e
POSITION AT TIP NOSE Hﬁ%ﬂ““ﬂ
RADIUS COMPENSATION -



In this case, make program as follows

"
RELIEF SHOULD T R et (I e
BE TAKEN OVER NS
CTWO TINES OF el TR e :
TIP NOSE RADIUS e T e
| GO0 BLOCK "~ 7P LOCUS OF TOOL CENTER

{b) When there is some change only in the amcunt of tool off-
set in the block which executes tip nose radius COMPER-~
sation,

GROX. .. Z...
G4l
GOOT 0101 %03804 @

Xeow Zonn @

When the program as mentloned above is executed, the
tip nose radius compensation is made only for the move of
offset in () bleck,

The follewing case may occur, depending upon the
amount of offsst and move of X and 2 1in GD block.

TOOL CENTER LOCUS
WHEN TIP NOSE RADIUS
___ COMPENSATION 18 MADE

,*77 FOR THE BLOCK WHICH
CONTAINS ONLY THE
, AMOUNT OF T0OL OFFSET

——

s

. -
OFFSET MOVEMENT

0F (D) BLOCK
POSITIONING , / #;>
OF (@ BLOCK



Therefore, when tip nose radius compensation is mada,
the block only for position compensation should be avoided.

For program above mentioned, G41 must be command after

@ block. '



i

'3.)7.4 Display of virtual tool tin

fhe

current direction of virtual tool tip can

~be displayed in the following manner.

C(1)

(2)
(3)

Set the FUNCTION switch on thm.cﬁntrml panel
to PARAMEIER.

Set the parameter and offsel number to 99.

‘Then the current diyection of virtual tool

tip is disvlayed on the universal display.



3.7.5 BAn example of program
e 34

L
s S S TS B
R IE
S ”f'-_ymd‘
_.r'-rf movement - - CAG
gm0t wool
centex o

g n.

o

:’,‘ PRLES

Ak
imovementmﬁﬁgkL
inf wvirtual ~- ks
jtoel tip

R
b/

[ IR

A
oy S 80 40 #f IS/ ﬁﬂ‘-g  ‘#,:."ﬁ,m~u.

i W

GO T0L00 TR |
GAD ‘ . B Y :

NOO 1 G&d |
' 'NO02 G5O0X~14000 75000
NOO3 GOO GAM03 Ter2In
NOO4 X0%1000
NOO5 GOLAOT20
 NOO6 X-2000
NOO7 7-2000 o e e
| NO08 X-50002-5500 . e
. N009 2-7000 | T
" RO10 GO31-2000KOU-40001~2000
NO11 GO1X-31000
§O12 Z-11000 e
. NO13 X-13000 . S
014 G00OX-14000 725000, T-2200 -
| NO15 G40 '
NOLE MOS

8]




ﬁ;z 8 MU]lIPLh REPETITlVE CYCLE

:fiB 8 1 Muitiple Repetltiva CYL]EE (G70 thG?ﬁ)

7YA5NAL'2009B is pravided with the: follcwing optimnal fﬁnﬂtiona

Cycle Name@

. Fini$hing ‘
Stcmk removal iu (‘.urning

Stock remnval in fauing ‘

"ﬁ-wfatrern repnarimz
Peck drill‘n

| Grooving in X axis:“‘
:'*Afhre ﬂ cuttina

-[ G?J Fd{Qﬂ *Gymla command for 3t¢¢k ramoval‘in turnimg

b progzan ()7
c,;_zs -“Bl-‘,c;'g::ka ';yaax*.-a. :

H:.C?Z Pdtlﬁ -F:*Cycle cemmaonfnr ﬁtﬂLk removal i




Cuocr | - | oS

B ' . . . . . T TR

T YARKRWA Elsctric Mg, Co., Lid.

‘a:ujfﬁ}zf‘ﬁﬁbtk'ﬂaﬁﬂva] in Turning (G71)
" 1) The code G71 can command the stock removal in Lurning Ior inside or .
' .Outside diameter. . : ;

L\f?)  QQmmand format

Gd”""l”.P“‘ QevrvTrer Wore Troae Kove Dovr Provs AU
N cnvevrnn ® ) .
The cutting shape for finishing

‘......'.p*.

. ]_?-A-‘ﬁ'.
ER I, S*-~‘* Tool path: A -»B -=-(
‘ co (See next figure)
Foos s

NB rnrvines &

"P - Sequence number (4 ) for cycle start

- Bequence number (@) for cycle finish

| U “ Finishing allowance in ¥-axis direction: _
‘Jﬂ_ﬂ Finlghing allowance in Z-axis diemetey dm&iﬂ“““*”@ |
! - Rough finishing allowance in X-axis dirattiun-

Corl K= Rough finishing allowance in Z-axis direction :é;&?\n o

D le Depth of cut: radius designation

“LZ.? Designation without sign SRR
: 4. who
F’E Feedréte or spindle-speed deaignation in rbugh'euﬁtiﬂg‘cyhlﬁ; L
-3 S
A "Without this code, the previously Spatifiﬁd codé F o S

" bedomes effective,

‘ﬂﬁj”the) ‘Codes F and § specified in the sequence numbexrs N  to NB -
" are dgnored and becomes effective for G70 fjnishlng cyﬂle.=‘=“"

When I=0 and K=0, the tip nose radius compensation iﬁ not.. ¢xe¢uted
and the cyclecompletes without curting the fini&hin% alluwanae a8
fﬁhGWﬂ 1p the following figure. (See the npﬁt pagaJ c

radius designation ‘ : ﬁincrmmgntéi.aff7nf




CLASEE

Touned

YASIAWR Electric Mig. Co.Ltd,

START AND END POINTS

. Aﬁfﬂf”} 1o S
- = ST, 2 o .4 DEPTH OF CUT

PINLSHING SHAPE /

FINISHING ALLOWANCE

W

4) When 1%0 and K0, after the rough cutting without the tip nose'faﬂiﬁﬁ”“ '
compensation, the rough iini&hing i made without eutting final
fintshing allowance while executing the tip nose radius compenaatinn

In this case, G codes (G4l to G44) for tip nose tadius mumpenaatlun
and compensation numher is necessary to upecify in th@ preceding block
. dn advance. : -

. UWhen the cancell mode of tip nose radius eumpensanion is specified
in this cyele, the rough finishing ia executed withﬂut the - tlp nosE
‘ radluﬁ campenqatinn : Cen

" /:START. AND ';;Nb 'POINIS

' / };ﬁ

F]NI&HING SHAFE E?

ROUGH FINI%HING SHAPE'

(WITH TIP NOSE RADIUS =
COMPENSATION)

R ' ;P f o o B
. VAR YT R RN A RYTREA A T e v » B IS ' 7 B

- FIMAL FINISHING
ALLOWANCE

ot
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CLASS:

Ragulatious on programming ¥o to N@ are shown as follows:

- a)

 §)

"‘f})

S
* o Im any case straight line CA must parallel to the Z axis.

d)

o

‘_2 ,h)

\

‘-Programmad order for finishing is A= B -»C,

Thé tool path between A and B is specified by the block of Sequance
nutber< . In any case A to B must parallel to the x axis.

The‘final_block is specified by the bhlock of sequaence numberp .

The tool path between B and C is specified by one of four codes
GO0, G601, 602 and GO3. Otherwise the Command hecomes format
BTTOT. - B

'The toml%path between B and € should be mopotopous increase or
degrease to X'or Z axils. o

Yf%)f‘i 'M}hnd G codes except such as GO0, 01, GO2Z, and GO3 shouwld nut

be specified between the sequence number Mo and NoA.

':E; ”gj"lhe number of blocks between the sequence nuwber N« and N & ahould

1ot eXCEEd 25 blocks. (If not, format etror ocguts,)

,Whan axecutlng tip nose radius compensation, fellow the. program reguﬂ‘c”-w
'ﬁlatimna pf tip nese radius compensgation. .

PARALLEL

(71 starts the cycle from point A and finishes at point A, Therefore
"fb@fﬂre executing G71 functien, the cycle should be reuurned to point A,

“The’ curting shape specified with G71 can be aﬂn&ider four pattetna af
‘1nternal or external ecutting respectively.

Signs $u¢h as U, W, I and K should be specif:@d proporly as shuwn

in the fql}owing flgure. {See the next pagel
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by

(&) TURNING (OUTSIDE)

(b} TURNING (INSIDE)
G71 CYCLE PATIERNS
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- 3.8.3 Finishing (G70)°
1}  After executing 671 cycle, finlshing Lyﬂle can bL apccified by Lhe
Ludn G170 as dcscribwd at tha and of previouﬂ axample

l'2)  The 672 and G73 cycles ﬂe&mribed 1ater can &1bﬂ exaqutm the finishlﬂg.
” - by the code G70. ' . . . e

3 'Lommand fprmat

ok g
670 P-*?--._Q-’-"- %
: Wilere_ : : - .
{Ph_- sﬁquenLL number (d ) for Iini%hing cycle atart o
G- --, Sequence number (a ) for finiqhing ﬂyalﬁ and

4) Fini$hing cycle G70 shmuld be follawad after axacuLing tha progtam Ndl
‘ to N8 in. the codea such as G?l 6?2 and G?B

C8) Unlass the reget operatiun qr MDZ command is ex&tutad, nhe prmgrmm
“ Nel to N@ is still retained. Thereforp G70 is not necessary. to
- command just after ending G71, G725 ot G73 Finishing cycle- G?O
.can execute even after shiftmng the tmol bite far rmugh cutting
into one for ﬁiuiahing : : S ‘

&) 'The cutting g Bchlfled by tha F and 5 codes in Lhe hlmck Ncﬂ to N B

7). G70 also Starts the nyale iram pwint A ﬂnd raturns to pnint A QOHSEmﬁA'
" quently, after expcuting G70, ‘the‘paxt_black ahuu]q bg_pxogrammed‘to
“start wiLh pcint A. O “ME"'

8) Wh@n starting G?O cummand the tip noa& radiu& compénsatiun i$ exuoured
- for- Lhu mmde Gél to Gﬁﬁ but is cancellmd for- the mode Géﬂ
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'Kng! Prcgram axamples

o ex 1) Where I=0 K#D (Without tip nosge IadLUS compensation)

jjfmuaf
Noo2

G350

é{ib_

| Noaad

  ﬁfN0a$
. KNoos
‘H fi§d¢?f
Coviweor
“*Qﬂgqggj;ﬂ .“.
Yo fx 70000 wmxooa

a0/

07/

d,ﬂ-eﬂ‘ " |

S woen
‘_jﬂoflw

No‘ra |
U\H?/.? {}70 PG‘O.‘I QD /% )—- ——vne— Finishing cycle

‘X 20900 ﬁJQDGG

fr«-wmi 8 8 a MOF %

,xﬁd4tw 21000

¥

*

POOS &0!2 U”fOD wW/o

X 4000 F/J 3120*

IR 2-""3000

Z.ﬂx;“ﬁ;aii&W

‘WMJOGQ

W Joaa

."w2QC?0

~d¥000 W“JQGD

”5~195aa

¥ % X ¥ ¥ ¥ %

/

Bggo F3I0 899 *

G671l CQurting cycle

(8 Blocks)

A S 'f 
k N S 200,200) T

1“”*Eo&m(uf31

o} b 0.rem()
‘ - Z

-

&\“wtaﬁ)
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e:{. 2) whem I=0, K=0 {(with tip nose fadiua cmﬁensatiph})
NOO/ G50 X -20000 230000 %
NOD2 QOO T-olo] 880 MO3 *
NOOT G4/ *
NOOK GO0 X-I14500 2/000 *
NOOS 07/ POOS ©O/3 U—100 W/p 1-200 K200
. Dpepo R3O0 890 %

ndos w00 X-4000 F/& Sitz0 % h
. len C:Ltttiﬁg :-cyq-l.é.
" (8 Blocks)
' S ame program wi'l:h‘aﬁ;amplg- 1
NO 13 (00/) X-14500 x ;

[NQ!# GGG X 20000 Z.lc?i?f,’?ﬂ ‘I‘D!OO* a S
lmI*‘m: the change of tool TQ202
’ NO/§F T-0lu2x S [ e

1NO/ X~/#500 2/000 x [

NO/7 G70 P05 @O/d ¥ - = =--- ---Finishing cycle -

P

NO/E& Gé0 *®

> ; qf,fgzgh\gﬁwagaai
L A | . ‘

-‘\\\“*‘—*-m__ X M/ o ‘:j'zmt I)
i Y

_ J 3 el

Odum(W)

ROBOM FTNTEHTNG
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3.8.4 Stock Removal In Facing (G72)
1) The code G72 can comnand thq mfntk'removal in facing.
2) The cutking of G71 .cycle should be made parallel to the Z axis, but.
. the cutting of G672 cycle should be made parallel to the X axis, This

‘eycle i3 just the same as G71 except the above mentioned.

3 Command‘format

. o ‘ |

.‘G?E"!}?-*!.Qoy» U'-un'Wn‘-n‘I-.. K.*..D*"F""lﬁl!l‘*‘

Nd ......... e % ' . . | |
.......... '*

» . vae K Program for finighing

oo R Tool path A-=B W:c‘

Nﬁl‘ ........ s R J '

where .
" {D---...Depth of cut in Z axis

Nesignation without sign,

Lothers are identified with G71 command

_*U/{'M — D.J..Dl‘_..

W~ TB

1 Where 1I=0, K=0.

FINTSHING SHAPE-Y Lo ¢

.

e
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YMWA Eleciric Mig, Co.:Ltd. C

CLAS$

Pattern Repeating (G73)

The code G?B‘can command the fixed cutting pattern by shifting the
position of tool little by little.  This function is available [cr
the ruLLing of prev10u51y formed for&ing and- cast’ iron. o

Command fnrmat
d.

G?B- Q * U*--.‘ 1!1'32“““1‘{}'"‘.1?!"‘" F"""S"l‘."‘f*.
8 n j Program for finighing
U Tool path: 4 B~ C
Lk
'Nﬁ. ...... ek g

(P - Seqhence‘hﬁmher‘(& )Jfﬂf'éyélé‘étaft““'

‘Q'w,SequEnce‘pumber'fﬁ‘)ffdr-by&le fiﬁiah

W-h‘rznishing allowance in Z axis

-1 = Total dlsplac@munt in the dirention of X ﬂxis'}
'radius deaignatimn

K w‘Total diap]au@mant in Lhe dlrectinn of X axis -

| -D -~ Each moved dl&planGMEnt is deLermlnGd hy dividﬂng 1 or K dnto
) (Dw])aqual parts 1t che cutring ig made D tlmE$ Duslgnapion,‘

without sign.

I Prartical feedrate or memand of thia eyele

Note) The code F or. 8 spFCified in thn progrmm R to Nﬁ heummeﬁ

EffﬂﬂtiVﬂ for finishing cyLle G?D

U o- Fiﬁishiﬁg'allowance-in X axis direcrion: -diamerer designation -

g | .Without this code, - th¢ praceding specified cnde F ur 5. bﬂtumﬂs‘}j
N efﬁective ‘ ‘ . -



 unc:

Y vasxawa floaric Mig. Con Ltd.

4) G72 is provided with the fallowing‘é different patterns. The signs
cuch as U, W, I, and K should be spgcified properly ag shown below.

B ‘_A{”\OA

e ¥ Z

AN

5) G72 starts the cyala‘from.poinu A and returns to imput Al

‘&) When I=0 and K=0, tip nose radius compensation is not executed.

When IX0, KX0 and the mode G4l to Ga44, tip nose radius compensation

is executed for the G72 cycle.



W

7)) Proglam anmple
Wherc ]‘*ﬂD KﬂO (without tlp nosa mdius c:ompensatmm)

,Noaf u50 X=20000 24000 *
NoO2 GO0 Tamls&a MOF *

| ‘NQOJ‘;~f:X 17000 T500 ¥

. NOOK 873 POOS WO// U-100 W0 30 KO
B “s.‘ | D400 F3I0 £30 *
L NOOS Gwo _“' | 26000 F/5 8Bi120%

'ﬂbpé na/ xw4aooo * | - wﬂéawne“9 
“NOQT  " L - L5000 % ’ S

. Neot K-§000 74000 *
xoos '. '”‘ Z-2000 *
-néfb "  _g;goga A o *
weri r 500 * -

TKQ/d.G70 POOS @O/ %k eeveereco Pinlshing cyele .

" H uﬁ:
. . e
R : e

“ 200, 60)

3
a
. >

£l

....

\
| g

Aroliol a0 | 20 fee

T 00)
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3) The cycle completes without Luttlng flnlshing alluwﬂnce (0/2, ) dﬁ
shown in the figure below. o .

i ‘
e +The eycle execution by
| g——— 1 dividing into(D~1)
‘ ; equal parts
(D=4 in this figure)

<\

1 usa
‘FINISHING ALLOWANCE j L—w t \

4} If rthe tip nose radius compensation is specified during the G73 éyuley
it becomes effective throughout the whole cyecle.

5) G73 starts the cycle from point A and finishes ar point A.
6) Four cutting patterns can be considered about G73 cycle as well as

G71 cyecle. This signs such ag U, W, I and K should be properly
specified. - - ‘ : . 1.



7 ) Program example R
. woos @50 - 35009 2150a N _f“ :‘ ':f"77" u]f} 
Noo2 600 -0/ § §0 e o ) B
- Ngoy - X~ zsaao E#OGG * |

NO Ok a7 3 Poos aazz U~700 wxo I- 500 K300 ‘

A b3 F30 u&o S |

. NGOS @00 X-— 80&0 2500 51m>* -
 NOOs G0/ - z—2000 R/s %

N0O7 .  ‘X9?2ﬁ¢@ W“faad“‘#‘ ng'. " 'H'iﬂﬁﬁwdépu
“'1“:@'06" BRI Ww.woa‘":; x . S I
. N0O 003 X-16000 W-3000 1-2000 ¥
‘5;‘Nafa GO/ X8 000 w—xaaa'¢*  o

| NO/T —!?aao * o

| K= . ﬁj |

”’ﬁﬁsa.fxo);_1
B‘fm

‘_ﬂﬂwfalaiﬁg#o)

i

D=3 TI{REE‘.‘Cgcmg N

b gy ‘ﬂs(ufa)

BLF_II ('WT)

1ir.

(0 0)
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Caae

D

2

§ G?dl- -'w‘- ‘ X(U) ’ s :|- Z(W) .. . ‘ I-n -“-:‘_.‘K“ " ¢_‘“1‘ ‘:D‘ 4 ... F r .‘1.”..*“ ) ..‘

fThe code F?& can Lcmmand Lhe peck drilling in Z mxia. This cycle in el

where

‘erﬂ%"X moardinﬂte Gf puint G ) R
“Um* Inﬁremental amounL from A to C {Diameter diffarance)
1z f Z nnﬂrdlnare of paint B REAE R

W o , .
N i‘f Di PiﬂCLmﬂnt iﬂ X“ﬂxis (D@signaticn without aign)

K

D

Pgtk;Drilllng In Z axiﬁ (G?&)

alao ava1lahle for the turning (mutaidEthilm breaking tips._‘;
Commdnd fnrmat ' o ’

.L“ Incremental amaunt fram A to B

. éfﬁepth of cut- in pA diTELtiGﬂ (Dtﬁignatxon withﬁut Sign)

~ Retract amount of the’ ool at the’ cutting bﬂctom.‘j R .
 Designation wiLhaut Elgﬂ When there is no” D D ‘is, aasumed to Be N
g'zuro : L ST R

T - FeLdrate da$ignatiwn

Fixed amcunt - The fixed valua can ba aat as incremenral unit ﬂ GGI mm. T“

‘;1(‘ e . by parametcr setting :
&' R . " é“'
== ey =
v . - -
o B foome
U.‘/j i PR — S —J_
- -%&“Q' 1
FIXED AMOUNT l
R e
X T

3)

&)

5

6)

‘Tood path of the cycle (G?é)' A-bB e *&D-ﬂvA

CIf X(U) or L or D is omitLed anly the upexation on é axig reaults,

to be used for drilling.

‘When a retract is made by D at’ the cutting botnom, tﬁ%’“ﬁxt‘ﬂﬂttiﬁg

iz made by (p 4+ 1)

PFinighing depth of cut in‘Z dir&¢ti¢hzéﬁdufﬁhiﬁhiﬁgﬁmavémeﬁﬁ‘ambuht
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Y vmsxiwa Eieric Mig. Co., Lid.

‘j) Prqgram‘gxamﬁle-
0D X-BADG 7300 *
674 U 1400 Z-2000 1400 KSOO PO I“‘30 |
IR S Smm (MTE WIDTH)

- iy
L TR
f"l’,,‘ -"_r"’j’f"." o .r.-'”‘ A '/‘f , i
! 2 - ﬂ":...,i.,... T e
; 1 [ ] 0 B T
B e -
T - ’ @)
to = I 5 f
P S

3

A

3.8,7 Qrooving in X axfs (G75)

1) The code G75 can command the groovingin X axis. This function is
availab]c for the groaving whjle br@aklng tips

2) Thia is mquivalmnt to Q?&\im which X ig replaced with 2.
‘.'3) Command format |
GT5 X(U) +++Z(W) +eeT oeeK eerD eeaF oo
where

1 - Depth of cut in A-axis

K ~ Displacement. in Z-axis. (De&ignation withmut sipgn)
OtherdLsignat1ons are equal to G4,
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4y Toel path of eycle: Avm ConBowDoim f

. A
d— Y N
| + e ooy
o | ¢
U mtinil
FT I LR . A
- roxe | T
[ AMoUNH i 11
U/ 2 | | : t
U )
-
] i _FL H
0 A Y e
D {
: X L ™ ~ =D
W
s 7

3.8.8 Thread Cutting (G76)
311. The cbde G76 can command straight.-or taper thread'cutting}
) Command format

S (E) e precision screw
G K()»» 2(WY+r- ITrvvs Kevere Drve Fava g - '

where
r .
2(0) .
Terminating portion coordinates of thread
Z{W) {or movement amount of tool)

I ~ Difference of thread radius (¥~axis derection)
If I=0, ordinary straight thread cutting can be made.

K - Height of thread (X-axis direction, without sign)
D - Depth of cut (without gign)
F(E) ~ Leéad of thread




uec:

VASKAWS Electric Mig. Co.,Ltd,

g, 2

3)  Tf M23 (Chamfering) is specified previnusly,chamfeting iz mddé ét aﬁg1é
45% from the 0.8 lead ahead of terminating portion of thread. S

'g4)  The fixed depth of cut is specified by D.
The final D is divided into the four cuts, consequently, the following
equation is obtained: : . S .

D DysD D
T, S MR-, A
RS
The remainder D' after dividing X height of thread by D becomes the
first depth of cut, ‘ C

FIRST CUTTING PORTION REMAINDER OF K/D

AN o
D
: K
D
TIP NOSE -7
D
5. DSk
(N/A ran he renlamed seted NATE v dadade s o1 X
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Y vASKRWA Electic Mig. Con,Ltds

C o aAss

5)  Program Exaﬁple

GO0 %-9500 2500 M23 *

676 X-5640 Z-5500 K-380 D180’ F600. *

4% o]

N\Maﬁﬁa.'

The Number of Cut

Deﬁth of Cut

1
2z
3
4
5

6

0.6 mm
1.6
0.8
0.4
0.2
0.2

Total

3.8 mm

954




3.9 . Constant surface speed control (G96, G97)

- G96: performs constant surface speed control

G87: does nhot perfora constant surface apeed control

(1} The spindle-spesd range is switched mver‘mﬁ
necessary. '
"M4l: ﬁOW rénge
M42: HIGH range

{@) It is . M4l when power has been turned on.

(b} Once M4l has baen iséued, it‘remainﬁl
effective unless M42 is iﬁsued,‘ Once M42
hﬁs been issuad, it is held in Memory |
‘unless M4 is issued. _

{¢) Issue the gphwﬂm-speed range selection command,

M4) or M42, in a single block betore the §.

comunand, - o ..

M4

GR6S120M03

-
“
[

(2) Determine the maximum sveed of t?mn1uniﬁ_5nmihm
dle as a parameter.
-Th@.parammter rournbe y ﬁmr M4l (LY ranoo)
is 86, ‘
The parameter number for M4a2 (0TEU range)

is 87,

(3) With G50 S0000 , ‘b ism possible Lo clamn the
maximum spesd of the gspindle, I the |
S-command dees not follow GBO, tho maxdwun
speed will bo clamped ab thal delerminod by

-

the parancter.

3.9.1 Goe
Together with G956, S.ccupynonnd followed By dedinit
Npure detorines Be constant surface sprceeh Do D)

in culting,  The spiodle speod varies



with the radius of the workpiece to keep the

surface speed constant,

G86 SX50 S = 150 m/min’
5 = 100 m/min

¥ 5100
3.9.2  Go7 |

Use G27 if constant surface speed control is
not desired, - The figure following code &

determines the gpindle speed {rpm) directly,.

To advance the sequence, 8F signal is delivered
about 100 ms afTter delivery of S-binary signal.

When the gpindle motor has reached o connnanded speed,

turn on FIN signal,  Then SF will be turned off,

-8 has been turned off, turn off FIN Sigmal anid then it

will advasce to the next bloek, It is GBY at turning on

of power or resct,

Ga7 5500 § = 500 (rpw)
.55 90 - § = 80 {(rmm)

3.9.3 Pprocessing of constant surface sneed control

(1) Cutnut data for GIA
| 409 V"
TTNp 7 . U

Sn

whera Vi Constant surface spo
commanded by S-code (m/rmin)
U: dismeter in x-divection (m}

No: maxintum spindle speed set

: ‘ ~ with parameter {rpm)

{2) Cnitnut data for GR7
i 4095 .

) L ‘.'_"m{\iml;';-__. w17 " -'
where S: Spindle speed comraanded

b,‘:’ S =00 d & ( 1-.p TT),)

Np: naximum majn gpindle speed sef by
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4. OPERATION

‘4.1 Control Banel
4Ll

(1} POWER ON button

'Pumhbuttohﬂ‘and select switches on the

control papel

‘,Depr@ss it to'turn on' the NC systiom.

)

(3)

POWER Orp button

. Depress it to LUIH off the Nf ey t.om.

ZPRO SETUR button (1noffogt1ve for this

NG syat;m)

VFZ&'a] ¥ ¥ Y ¥ ¥
'QEF‘ mvﬁ”_ﬁr“ﬁm
O )
L



(4} FUNCTIE)N Bﬁlﬂctﬂr
This selects one out of five functlﬁnﬁ fﬂt
the operation of the display and MDI,

& SETING S
‘ L selest this F{,J__ tomTe drﬁ.pi
= FUNCTION-~ LG WETE Such & ST data

huwd 1pay@r¢v et H1~1
Sl Jcri»mrg o Moo DELETE

FUNCTION selector

ALARM: Select this position to display
an alarm code. Four decimal
points appear on the display.
COM: Select this position to display
or write a command value.
POS: Select this position to diaplay.
‘ the current tool position.
COFFSET:  Select this position to

' display or write the value of
cutter compensation.

PARAMETER: Select this position to display
or write such parameters as
backlash compensation and rapiad

traverse speead,

(5) ADDRESS selector _
This selects an address character to die-
play or write internal data using the .

cnntroljpanal;.

.(G) OFFSET & PARAMETER NO. switch

This thumbwheel switch is used in the ,
following cases. : '
1) To display or write the wvalues of tool. _

offsel and cutter

- 486 - TV TR Am e A D



(8)

{a)

{i0)

offsel and cutter compensiiion, pororeier ol

compensation, it designate a tool offset
number.
2) To display or write a parameter, it

indicates a parameter number.

~ADBRESE - ~OFFSETL
PARAYL T T

.i""/:.’. \\_F[ !
s fﬁxﬁﬁ F i SN

ADDNARSS gelector and‘OPFBET & PARAMPTER
N switceh S

DATA Keays

Twelve keys, 0 through 9, - (sdnos) and

CAaN {cancoel), aro used for manval doato

Cinput

WUR key (WRITE)
Depress this k@y tﬁ ﬁtmru tho data ihpmt

by means of the DATA keys in Uhe 0T wodo,
START button ,
Depress it to start’ tho svatom, it

operabos only in the MDD mods .

RESET butiton

s

Depress 1t to reset the NC syalon, i

Anternal state of the NO sweteom is roosel

but the current tool position and saounneo
numbar is reinitialized.  The vnloes of (0ol
the contents of progroam ndv;ru}r§'1*v;nrdi.

unchabged,



o4

~MANUAL DATA TNPUT—  spanT

(11} SYSTLM MO switch
This switch, oult of siqght at the back of
the front door, is nol operated normally,
It is fixed at 0 during normal opervation.

Its setting is as follows,

Setting Purposo
7 MAKR: to totalize the system
‘ progran stored

8 LOAD: to store the system pro-
‘gram in own mMenory u

9 CHECK: o collate the system
program stored with the
?ymtmm tara

0 SYSTEM: This i1s the normal
setting. Tt cannot write
paramaeters.

1 COPARAMETER: to write paranelons.
'ft_alsm allows normal
oparation.

Rescot it to 0 when para-
suchers have been wiritten.



CDispldy
The indicete lamgs (LLDe). and

in the

digplay units mounted

1)
2)
'3)
4)
5)
6)

AL

sy Db T K
READY SRIV BUITHE £ 50 1Ak

contro! pancl are:

READY lamp

LAREL SKIP lamwo

BUPFER lamn

CINPUT ERROR lamw

NC ALARM lawp

Signéd 7-digit digital display
dascribed helow,

18

Bach of thom

O

. T

{3)

{2}

READY lamn
It lights un when the svelewm ia ey

operation with wower novmaltby soveiied

the controal and seovve adis. thila 14

remains off, tho svatom coovel e

aither menually orv aulomarico ]y

SHIP

LARRL
Yighta

ot .

It ue when i Tobed wiie Toasd oy



(33

(4)

‘that makes tape setting easy by disregayd-

ing information until the first ROB is.
encountered is effective, It goes off when
EOB has been read from a tave.
It goes on wﬁmn
1) power has been turned on, or
2) the control system has heen reset.
This digplay is related only to tawe infor-

mation and not to MDI operation.

BUFPFLR lawp

1t lights up when data of +the nexit block
arc held in the buffer E,;'i.c':n*:‘y o, 1t

goaes off whan the buffer has boon evacudted

by cycle start or reset operation.

Commarid oosition written throudah the ML
unit Lo the buffer causes the diswnlay to go
on.
LHPLT BERECH Lamp
1t goes on whon an @rroy is detected in
input information. Operat ion, 1if it is
aubtomnatico, is susvenged immediately when
the current hlock has bheen evecutod, and
cycie start is thon inhibited. Possible
causes for the lamp to go on are s follows.
1) Mis pm‘.n“.\ chad int o rmatlon On panelr tape
23 Usoe of wrong chavracters
3} Wrong tane {ormat
4y Misveading of waper tape reader
6) Contents of denory destroyved

Seat the FUNCTION seleotor tr ALATM to obiain

the detailed informetion of error in alarm

code .
wake tho [ollowing neasuras aroordlng to

Fhe error information.



-
[
—

the error hy means of

1) CDfIEct'NC;tape.
2) Clean NC tape.
3) Clean the sensor of the paper tane
readey ., |
4) Chack the contents of memory,
The lamp goes off when the system has been
refset.

WO ALAERM 1amﬁ

It goes on whenh an e¢rror other than the

‘above-noted input error has boen detectod

in the NC systenm., If the system is in

auvtomatic operation, it stops immediately
opr when the end of a block is encountered,
denending on the error, and coyele ﬁtaﬁt ie

L}

then inhibited.

As in the case of inpubt ervor, it ig
possible to obtain detailloed information of

alarm oodo.
See "3.2 AlArm code disoloay’ For b
Sow 3.2 Aldrm code disnlay P e
measures to tale.

UNTIVERSAL DRISPLAY

This is a signed 7-digit display used whon

Aisplaying . and writing vaviouvs Qdobs,

' o e RPN
LT VERSAL 8L AN

e s
P T S T A B !
f | S fl [ l

Jueration deteln led f

(1)

Powery on/alf ooorstio

w



N (a) Turning on power

1) Dewress the POWER ON button to turn

~ on control pover.

2) After the initial timer has been
resel in about 2 seconds, dopress
the POWER ON button again to turn
on SCTVo power.

3} The READY lamp goos on when the

) system is readv. ' -
(k) Turning off power

1} Depress the POWER OFF butten.  °
' e AR W
FPOVERS Ry B BumaR B0k Al

Y T Yoy N
- ON YA
i R o & N ¢ &
a LAk L
or! . 7S
. ) ﬂ (
R ) 5

 ‘N0tm: Power ¢an be turned off gimply by
'  de peonsing the POWER OFF button. But
the curp-off operation woe recommend in
order to allow thoe svétom. to operate
stably over a lonog period is as follows,
Davress the DHOERGENCY 870F hutton to
cut off sexveo power hofore denressing the

POWER QWP button.

(2} Alarn code disnlay
The gystem 1o always nerforaing

diagnosis cvon during machining.,  When an




error is‘detectmd, the INPUT ERROR or NC
ALARM lanp lights and the syston stans
operatioh. The corresponding alarm code
will be displaved whon the “UNCTION
selector on thoe control nrnel is sei Ao
ALARDM.

However, CPU error {alarm code: 81 and
memory chock crror {alarm code; 82) are
displayed. at whatever nosition the PUNC-
TION selector way be set. The alarm code
is distinnuishabile from other data becauso
four decimal points are addoed. Alarm
codes are desoribed below todgether with

typical causes and countermeasures.

Alarm cod temporature

oy
kA E ENCessive

rise in the manod

Possible causos
a) Ambiont tenperatuee cooeeedio s
45° ¢
b} Cooling syaton fnoludin:
l‘m‘} tor in broublao
Correction '
a) Peduco ambioent Levcaoralues ond
resdal gyston,

Y Contact sorvice oo oo

Alarm code "12¢%.

GBI

Possible gauses

aty BEvon holon oor
i .

BY mlanh dotectod ity poh oo

ol I T e B T I F T E A S A SRS

oo
i



Correction
a) Correct tane,
b} Clean maper tave reader sensor.

Then reset the system .

A

Alarm «

Hl';" :
error {op

o)

Possible causo
a) Number of characters in block
containing DOR is odd when TV
check is on.
Correction d
a) Correct Lape,
b} Clean pavev tave reader sensor.
Then reset tlie system., 15 TV

check is not reoulired, turn it off.

at error

Alarm code "14": fo

Possible causes |
a) Illegal coWaractors uaoed,
. ) ITllegal G-cormund usoed.
@) Number of sianificant chara c Fars
in bBlock containi ﬁq_r FOB exceeds
6.
Correction
‘ a) Correct tape.
Yy Clean papaer tauve veatior sensor,

Then resch thoe syoten.

Elarm ocoda

Possibls causos
a} Fecdrate not oiven for cubting

b)) 692 (thread cutting ovele)

reguoests sbroks amalloy than
O.8 witeh whon ohomioring s on.
Correction
W
Ca) Coxreet vroariim,

Trern rensch fhoe svalon,



CAlarm code Y167: offset errvor

Possible cause

a} Values of 1ol offset and cutler
C compensation destroved.
Correction’

a) Contact service personnel,
thouagh it is enough to rewrite
" S the values of tonl offset and cutier

S : - compenszation and reset the syster.

Alarm code "17": narameter error o

U e u . mppe i [TY——

‘Possible .cause B

a) varameter destroved
Correction | '
a) Contact dervice pﬁrSOnnel though
it is enough to rewrite nara-

meter and reset the system.
t .

-

S
Alarm code "1B": prgoram mow

e e

e rwon

Possible cause
a) Contents of progran PRy wm o]
for memory operation are des!ro e
CUI‘.}rgctir_‘m‘ ‘ i |
a) Contact sarvice parsonnel Lhoudgly
it is enough to rewrito wrogvios

ahd reset the svstom.
: :

Alarm code "21": avertvavel

Possible cause
a) Movabhle vart of mochanism ban
coma to the end of iLa stroks, o
Correction ' .
a) Move it back by manual oo ation

and reset the systom.

Alarm cods

P27 wmenitioning orror
CPossible coune v
a) Positioning error duo Lo trous e

ol sorvo unit or moechaniam,



Correction
©.a) Checok servp unit or mechanism

and reset the systeam.

Alarm code "28": svstem unready

Possible causes
a) System 1. wailting for MRD

(machine ready) signal after

power nos boeen turned on.

b)) MRD signal has been lost due to

wrong machine control ﬁmqnénﬂe.
Correction
a} When powor has Just beon turned
jﬁ:f; w ‘ "  o on, systom bhacomes ready auvto-

matically on,recelvine MRD signal,

k) Check machine control sequence to
recover MRD signal and veset the

Byatem.

Alapm code "31"; servo vover do
Poszible cause ‘
e SETEE ’ a) Servo power has not yvet boon
v Cturned on.
ﬁorréction

a) Depress POWER ON button.

Alarm codo "i2M. cmngrmLMgpit nert

Pomsible causs
a) Control uiit is not vet r@ﬁﬁy
for turning on servo powar.
Corroction
#) When the unit is roady, alarm
codo turng to "ILY auntomationlly.
n) Contact service personnel
P50 alovm code does ot oswiteh to

T 3] L1} .



Alarm code

"33 emergency stop

Possible. cause

al

Emergengy stop button depressed,

{orrection

a)

+

Possible

2)

Resetting the systom, depress
POWER ON button to tuyn on servo
power, Alarm code turns to "31"

whon resctl, \ |

"34": servo orror

caune . 4
Excessive velogily error due to defeetive

SCrvVoe ByH ieevn or smoechanism,

Correction

a)

Iy}

If alarm ¢ode has turned to "310
when resctiing the svetem, turn
On SerVe Dower.

Choeck servo = Y8 bem or reroharnd sm, L]

Alarm code "35": overloand

Fossible causos

L

a}

b}

)

Thermal trin due to melorn
overload.

Fuse blown dus to moboar overlnnd.
Exoessive femporalove . vine in

drive unit

Correction

Alaym code

a)

Romeove oause amd venel thn
aystom.  Then alavm oods turrg

to "31Y and turning ono Lorvo

nower hooonos ponoihle
Check nrogram.

Chock sorvo svalow op wechdnt sm,

1t r) ] 1 : ‘._“ [




System is executing M, S opr T

function and waiting for PIN signal
to be sent from machine:
Alarm code "52¢: pulse distribution

ay}

This indicates the SOqUonCe status

{status disni

that mmmmand‘pulmm is being processed,
't is displaved cven during dwell

time but not displayéd during manual
operation. '

Atarm code "53": M-, 5= or T-function heing

it Sy AL iy — e

¢ executed and pulse being -

VIO G g ] (stg"

This is the compound stotus

"H1Y and . "ha2v,

‘Alarm code "547: ring read (s

dispiﬁi).

Thig indicates that pancr tape ig

being read.
lll;:'!f

o code "85

5
4

heino

_ vlay)
Thig ig the compamnd status of Codas

"H1Y and “sav,

2 "56": pal res

2O

This 1s the compound sLatuas of cades

"S2" and "54v, : '

T code "HYT L e,

QX et

A and ool

el sl Lo




so'Mhls is the compound status of codes
-"S‘}," " nEau Emﬁ" "54".,

‘l ffAla;m3cbd0 Mgin . opu error

‘Pééﬂibiﬁ‘CﬂUE@
" &) NC system CPU in trouble and not’
: .m capable of processing,
Cﬁirgéﬁibn

. 'fﬁai ébntﬁct service personnel.

s ' Alarm cods "B2": memory error

© U Possible cause "
R a}) System program stored in built-
in memory destroyed.

o . 4
Correction
o a) Contact service personncl.
I
M
ah
' ;
| B
-
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‘ UNIVERSAL DESPLAY

O

|
| ‘ A N
meNﬂTlONM

S N y : \

AT TERAL T 1 e = e -k =y ——— —

Bxanple of alarm node display
m1z* ... tape horizontal parity
) . (input erron)

wFURCT IO -

-

s . Ai,:“.:’;/";_f_/_ g N

Example of status code display
. . 51, M~ :

v e or T-function being
) R _ axecuted
e

A



U List of alarm codes

Jdamo disnlay

|l alarm code, cause L INPUT

NC

[ { ERROR |ALARM |
N b : . ' v i -‘M-“ " H
ceras 101 1 excessive temvera- o %
. . §
! ture rise in panel v 5
: . , i ;
ve.s 1.2 | tapd horizontal o | E -
| parity error l i
— . ol . !
we-s 1.3 1 tane vertical o i
i " U parity error : !
! : T )
<ve. 1.4 format error o i gﬁtamﬁ at end
: s e ’ L 0f block {
caes 1.5 | data errox ; O } ]
— : B
v 1.6 offset error : O t
- - A v X i
j \ f "
sess .7 0 parameter errvor o ! L
iovs 1.8 | program memory L0 |
. i H H
- _error : | o
i _ - : -
svw s 2.1 ; overtravel ; | o lnmadiatoly
-~ : - e R ¢ [ T ATl WS SR At
vee. 2.7 | positioning error oo {and stons
' H r 1 . H
i iy — . . e e e :
e f . P i l .
vaaa. 2.8 i systom unready E )
- eehes 3.1 é servo power dead : o
" : : : . . ‘ ! ...._1 :
) wewws 3.2 1 control unit f i :
- ' unread : 7 ’ . .
; ady ; Soubs ol
... 3.3 1 emeraency stop ! Servo piover
| 1 JEn Oy : )
> i -,i-«w-.-..-w-.”.- ety o ancl pne s genoy -
3 vaees 3.4 [ Bervo. erxor @ stows
| R ;
S : averload ! g f
ce... BUL G CPU error ‘ !
- : . et .
N L ; MEmnOry @rror ’ : | : EAnk”'
‘ ! i ; 2
i | :
T E .\-.-‘n‘mr—l'-“J”N-M.w-!.nﬁ.f\.l‘--‘-v—”."--'-‘rll-l\' i Pl e oA e . ; -
w900 7 contents of tane
: Loand memory differ o
PO 9 .2 ‘
Note: I two oF more alarm stabuscs oo

tho larger or largest alarm oo

preference Lo the othors,

L

s Aiuplaved



status codes

status

code

M, 8 or T bheing

status remark

{3) Command data disclay

!
51 ... . ‘ |
. ! executed : e
| ; " | !
: 52 L ... pulse being processed | |
; ‘ -+ {or in dwell) ' i
L 53 ..., "M, 3 or T being These codag
: i executed and pulse 51452 simnly }
f ‘ being precessed indicate
o : ) e mmwm~_jthe statuaf
(54 ‘s tame being read: ’of a
L rmj wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww :- ---------------- = I - * — e i E_:; c_'] {'!’ ‘_1(_\"! n C“ () .
55 ..., i M, 8 or T being ; i
B | executed and tand 51+54.
B ! baing read |
o : N
"i56 e E rulge being processed 59264
j i and tape being read - f
PRT L P M, 5 QrﬂT being . ;
i i @xg;g%?g, pg%b? b?lng_’51+52+§4
! | processed and tape ‘ j
§ ! being read o r
" ! P e p—" e e — -

Command data in a bloek can be displayed
on the universzal disglay in the following
way. - .

1) Set the PURCTION selector to COM.

2) select an addrs character with the

ADDREESS selector,

This ngratién is always péssiblm independ-
ently of the overating mode.  Contents of
the reqgister are disvlayed when the system
is in overation {or at a temnorary. stow),
and contents of the lock-ahead buffer when
it is idle. TFor coordinate commancs, the
data displayved are modified with cutter

compensation,



v v UNTVERSAL D]SPLAY

Example of command data display

(Z—axiz)

(4) Writing command data i
Command data of a block can be written by
manual operation in the following way. IE
ts wossible only in the MDI mode and whon
the data written éntmr the bhufior.

1) Set the system to the MDY ot .

2} Set the FUNCTION selechor to U0

3) Select an address charactor with ihn

ADDEESS zselector Then comnano data

4
already entered are diswvlavoed,

4) Input a figure through the DATA kovhoard.
Then the data just. kayed in iz dicolaved.
To corrett the data Jusi keyod in,
depress the CAN fﬁy and then hey in
the correct figuro.

2), Depress the VR kev.'

The data Just koved in iIs store? s g

I ew Cmmmﬁnd Gata.  When cubior oo n
sation is effective, tpm Pnvang it wi
be modi’ied.

6). Ikqueaelt‘ ttens 3 l‘l)rchuqf@ St b dat oy

a blockh hoave beoa writdon,



7) ﬁep:ess the START button and the inpuﬁ

data are executed.

Note: During manual data input, the least
significant digit of the input data

‘lights on and off.

(5) Current pogitién display .
| The curfant position of X- or Z-axis can
be displayed on the universal display in
the followinq way . ‘
1) 8et the FUNCTION'Sélﬁctor ta POS.
2) Set the ADDRESS selector to X or 2.

ThHig operation is always pQ%Eiblm'indmpend—
ently of the operating mode, and the
,abﬁalﬁtﬂ coordinate of the ¥X- or Z-axis 15“
dieplayed in the ccoordinate svstem- set up o
by G50,

. 1f an, address other, than X or 7 selected,

nothing is displayed.

up
e F UNGT L ~ADDEESS -
POS .
. o - i .
JH/?\\\ “ Lol \5
tﬂ“ &ﬁ“x?

Example of current position disnlay

{(7Z~axis)



v

{6) Current vosition display in incremental
mode
The incremental value given below of the
X~or Z-axis can be displayed on the
universal displav in the following way,
1} Set the FUNCTION sclector Lo POS.
2) Sét the ADDRESE selector to U or W,
Then, ‘ ‘ '
a) the difference between the command
data and the current position will
. be displaved in automatic oporation.

It is zero i1if the current ocosition

I») For manual operation, the value of
~ travel will be displaved.
¢) The result diﬁﬁlay@ﬁ is zero in the
following cases.
» The comuand data cminaid@ﬁ_with th%
current pmﬁitioh.
. The operating mode has Sust oo
switohed from manual Lo R RN R

or vige vevrsa.

The system has

o ¥ UWTVER ‘
/ (!
/ (.1 |
o ettt = 1 s o v et e g 1 e s - - ._ A
= FUNCT T Ofrben — ADDRRSE -
g ‘Vi\’i
U

\
}/-"'“‘\gv
;45(
Fr———

Ewample of curront
in incremental wode [



(7)

.Tmﬁl ofrset diﬁpléy‘

The value of tool offset along the X- or
Z-axisn can be displaved on the universal
display in the following way.
1) Sel the FUNCTION selector to OFFSET.
2) St fhm toel offset number on the

QFyEnT & PARAMETER NO switch.
3} Selevt on axis with the ADDRESHE selector.
This onevation is alwavs possible independ-

ently of thoe operating mode.

I an anuscd tool ofifset numbor has boon
got or the ADDRESS selector has been set
to a vosition othery than X, 2, U or W,
nothing is displaved. The positions of X
and U as woll as 7oand W ogive the same .

rosult,

Al ¥

Pz lo of tool Joffsel display

(€070 offset numbor: 2, Z-axis)



(8)

(9

Writing the value of tool Offqﬂf

Write the value of fool offset in tho
following way. Tt is. always possible in-
dependently of tha operating mode even
during operation., f

1) Set the FUNCTIOM selector to OFFSET.

2) Set a tool offset number on the OFPFEET

& PARAMETER MO switch.

3) Select an axis with tho ADDRESS selector.

Then the current value of tool offset
L will be displavad,
4) Key in a figura from the DATA keyhoard.

Then the data just keyed in will be
displayed. '

T correct the data keved in, depross
the CAN Key end then key in the coyroot

e .

5) Depress the WR kgy .
Then the figure just keyod In will

replace the old one,
6) Repoat steps ¥ through 5 Fov e ko
Caxis if neCEsEATY . '
7) Sel@ﬁﬁ ¥oor ¢oon the ARDRISS solaocior
to input an abzolute vatue,  Soldoot U

or W to input zn wneramentoal o voloo,

Note: While a dzza is belng dinoul, tho

least sionilicant dagit jusd Renod

¥ in will lisht on and ofi.

Display of the value of conschssiion fov
tip nose radius {Cubter compunnatios)

The value of cubrer comeconsal for ane be
displayed on the universal dicalay an the
Following way. |

1y set the 1*LJPJC?ﬁ“E ooselactor Lo DFPSUE



(10)

2) Set a tool of fset number on the OFFSET
& PARAMETER NO switch.
3) Set the ADDRESS selector to R,

This operation is alwayeg possible independ-
L]

ently of the operating mode.

UNIVERSAL DISPLAY

e

=B LNCT TR

Example of the display of cublter
compensalbion ‘

tool offsot nunbor: 2

cubter componsation: R = +1.234 mnm

Writing the valus of compensation for tip
nose radius (cvutter commensatb i.é'}r'u}
Write in the radius of tool tip in the
following way. This operat on is always
possible independently of t 2 operating
mode even during operation.
l,) ot the PURCTION selector to OFFPSET.
2) Set a tool offset number on the OFESET
& PARANMITER NO switch.
3) Get the ADDRRESS selector Lo R,
Then the current radius of tool tip

already registered will boe displayed,



(11)

4) Key in a flgure from the DATA kLybmard
The data just keved in will be displayed.
To correct the data just keved in, .
depress the CAN key and key in the
correct value.

3 Depress the WR kevy.
Thén the data ﬁuﬂt keved in will replace
the old one.

Note: While the data ig being input, the
“least significant digit just keyved
in will light on and off.

Parameter display
The value of any parameter can be displaved
on the universal display in the following

way. 'This operation is always wossible

independently of the operating mode.

1) Set the FUNCTION selector Lo PARRMITER,

2} Set a parameter number on the OFRFSRT
PARAMETER NO switch., a

3) For parameters of 90 or gqroator, moloob

an axis with the ADDRESS coloeolor.

Refer to the list of pafammtmrﬁ for the
pa:ammter number,

If an unused parameter nuuber has heen
selected or an address character ﬂthmr tlian
¥ and %2 has been selected for a pmfammtmv
number of 90.0r larger, nothing will be

displaved,
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UNTVERSAL DISPLAY

I
Pt

~TUNCT TON--

e NFPARA 4 AT
TR po

<o, s X A

CARDRESS - BRRAN i

"

it

Irample of parvameter display

Farameter No. 99: backlash compensation

Z-axis, result =

List of parameters

v

parane -* N YT
Paraneter . aqyaag |
Lparameter

16 pulscs

inoutk

, X { backlash
90 b COMPETE 7 830N

rapicd traverso

o T Give ERded taking 1=
16 min/min

S Give number of pulses

taking 1 pulse = lgast

S incremant

Cin 30

cAcceleration and |
decelevation taking

1 = change of 128ma/min

TE O

( W ¥

95 e acceleration/
f | e Cdecelaeration
. é - R

i ; ~time suvan

i'r._ )

? 98 :
: {(8F- or

' between issuing
,ef M- (8~ or
Cand MP-

mEee




Parameter number 99, 1if selected, allows a

Special G~command to he displayed.

UNTVERSAL

" (12) Writing parameters

To do this overation, set the SYSTHM NO
switech provided inside the panel to "17,
The switch is normally set Lo "0" in- ”
hibiting pavamoeter writing.

Follow tho prmc@dd}m alven boelow.

1} Bet the SYSTDM NO switah inside the
panel (at the back of the Tront doos)
to 17,

2) Gelect the MDRI modo.

3} Set the FUNCTION scloator to PAVRREPRR,

4) Set a parameter puanbor on the OFTSDg
& PARAMETIR NO nwiich,

5} Por a paramelter of 90 oy areiior,
select an axig wiitl tlie AbDLnOs
selector.

Then the curvent value of thoe paras
metor dmﬁiQHﬁtwﬁlﬁill Broe izt aved,

6) ey in a Tigure frowm the DYeA Rovhoard,
The figure just keved in will be diow
nlayed.

To corvect the ffj ERVE M I PR R SRE {1})c~ (‘:\?J*,

kKeyv o and kay dn the covroot one.
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Ll

7}

8)

9)

¢ - . ' '

- bBepress the WR key.

Then the data just keyed in will re-
place the old one,

Repcat stens 4 through 7 for another
paramctor as necossary.

Reset the .‘SYSTI{‘,M NGO switeh to "0,

Note: While data is bc'éjffnq i.l‘i;_.:«\:t, ite loast
: i

L

significant digit will light on ang
off,

o { mjl Display and LJw}i::nc?;m of SETTING dola

Cr2y o

4
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{13} Address h‘arch : ‘
The contents of a data blovk in tape or "
. B Ce memory can be searched Lhrough the key of’

sequence number or address in the {Q110w1ng
way . o . |
1) Select the TAPE (or MEM) mode.

2} Set the PFUNCTION selector to CoM.,

3) Set the AhDRESS §elgctmr to a desired

- position. ' -

4) Key in a figure from the I}AII\ ey
bc)ucl .
To correct the figUre.ﬁnﬁ“keyed
in, dep&gﬁﬂ ghe CAN key and then input
the correct one.

5) Depress the AS key, and then addross
gearch starts, When the block containing.
desired address data is encountered, iis

mc:rm?nf'-‘ will be moved ’m the butier

Note 1: If the CAN key or REST T button is
depregsed during search,*search
operation will he cancelled,

Note 2: 1f M02 is encountered during search

scarch vperation will bo cancellad.
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4,2 "Aux. CDH’{'L‘C"‘I‘ Panel

4.2.1 Current position disnlay unit

4.2.2

The processor sums un incremental movements of

the tool and the display indicates the current

*

posifion of the tool thus worked out.
1) it displays rzevo just after turning on power.
2) Depress the RESET button te clear the

‘display.

.3) "Even when the tool has come up to the end

of stroke or it has been emergency-stopped,
the exact value of its current position will
be displayed.

e e e YVl AP0k s ' AL e mlFin el e Pms

RESET

O

i T _m”””fff' RESTY
7 AT SR AR N AN A A S @fj
S A A B A N .
l N
OLL. OK lamp
Turn on the no-Fuze breaker on the machine
tool's distribution panel, the mobor that
drives hydraulio unit starts running and the
¥

DIL OK lamp goss on.

CHUCK CLAME  amo

While ihc spindle vomnins .l‘f:i‘m‘ir")rlza‘;?y, i1

is possible wo rolease the tool chuck by
Gmprmﬁminq the machine tool’s fdotﬁwitch. Tha
CHUCK LANY lomp lights up while the chuck i

¢
clogad,



| . " While the lamp remainsg off, the machine tool
Lo cannot be.started automatically. |
4,2.4 MACHINE LOCK switch

When the SWitctx isﬁ“'tui'nr_d on, the machine tool

will 'ﬁe lac}ced but current powtmn commanded hy

tape ar mnnual operation wxll be, c}mplayed

Turn it on to check tope or. set a figure on the current
‘;)nauion dlsplay unit,
Tugn it off, and then.both the mu:oni possilion Als-
play and mmtmn of machine tool w113 assuUMe A chﬂmmc‘
status,

R S BINEEEmlANT

Co o CHAUDE
‘ : CLAMP ‘

Q

b - INTE
o

©

RF

4,.2,5 SINGLE BLOCK switch

Turn on the switch and start the magﬁin@ ool

by dopre"*lng the ¢.'LE START button on thoe
machine tool's pendant.  The block conmonds on
“

‘the NC tape will be execotoed and thon the
machine tool will come to & ston,

At this time, the f;m‘nn‘ugm’is; of the nost hiook
are in the buffer registers and thoey oan hoe
displaved by using the univorsal disoloy an
the command data diswlay.

v, ' . -

!



“1f the switch is turned on while commands on
an'NC tipe are being executed, the machine tool
‘will come to.a stop after executing the current

~ block leaving the commands of the next block in

the buffer registers. Depress the CYCLE START

© button at this time, and the commands contained

in the buffer registers will be execcuted and

the machine tool will come to a stop after

reading the data of the succeeding block into

. the buffer,

‘.Note 1: If the SINGLE BLOCK mwitceh is turnad

v on during thread buttinq (G32), the
‘méchineg tool will not stop immediately’
Nl the.ﬂth but after the block of
throad cutting,haﬁ beon executed,
Note 2 1f the SINGLE RLOCKJﬁwitchiﬁ tmrnéd on
durinﬁ a fixed cycle (GQU - G94}, the
machine tool will come to a stop at the

end of the fixed cycle.

‘CDOLANT buttons

beprese the COOLANT ON button. Then coolant
starts running and the indicator lame lights

up. The lamp also lights up when coolant

 ‘Start5 running controlled by the command of
MO8 on tape,
Depross the COOLANT OFF button. The coolant

stops and the lamp goes off,
El



| rm—-CQDLAMTuT

EWF

‘,qrunﬁﬁriunaxeﬁ

®

STARY

TURRET INDEX selector

This selector is used to select a tool by

manual operation.
%eiect a desired tool number and depress the
START button. Then the toal head will ba

" elevated and start turning.

When the desired tool has been selected, the
tool head stops revolving and goes down, and
the indicator lamp goes on at the same time,

'SPINDLE control switches ,

' These are used to control ‘spindle rota-
“tion in manual operation.

1) Depress the NORMAL button and the - . -

spindle will run irr the normal direction.
Depress the STOP buttan to stop the -~ ™
‘spindle. .
Depress the REVERSE button and it will run
in the reverse dlrectlan.

‘Bring the main spindle revolutlan to a stop
befpore rever81ng its direction.



2) Thﬂg:lho\l@—égmﬁ ‘V“ﬁ.hﬂ(ﬂ. {-;:f“:‘w\’kc:\rwd ovey r:lﬁ
Smedes ea,\ry De ph%c the _,,'e AINDUE LAW s
the SPINDLT HTeer bﬂ(‘m L THew, vl < PWQQLQM
d}pwﬂr‘i V"vaa A switebad eV and “‘{,\"\Q :

LhA¢th$v lawwp t%hlg Wp.

~3) 1f button Nf is depressed while the
spindle is stationary, the power rrans misaimn
.5y$tem comes to the neutral position with
lamp N becoming dark and the chuck can he

turned by hand. !

While the power transmission system is
neutral, neither the spindle nor aute-

matic operation can be started.

uaw HLGH

©©©

NERMAL  JEVERSE STRP

©‘©

4) If automatic operation is switched te the

rrre

manual mode during operation, the spindle
will come to a étop. If the automatic mode
is resumed, the main gpindle automatically b
restores the operating condition just before

+he manual mode was entered,



. 4) 1f omaratlon is SWltChéd to the automatic

mode after th@ spxndu,hnq b@cn driven SRR
in the manual mode, the spindle will come e
to a stop unleﬂs MO3 or MO4 has been issued ‘~k'
‘in advance. ' S
4.3 Tape reader
4.3.1 Construction . )
As shown in Fig. 4.3.1, a photoelectric sensor ’
ig installed inside the Iront door of the paper
tape reszder. Datais trovsieved from CheNC tape to 'i;ﬁ
. the system via the paper cape reader. R
light source ) ‘ L

photoelectric
Sensor

tape bail

tapa ball
magnet

, .

Fig., 4.3.1 Construction of paper tape reader

1) Li@ht SOUTCe ‘
It consists of a lamp and condenser.
The lamp working voltage is adjusied to
+1% V % 3% with an adjustable :ewxqfﬂx. : - LM
2} Photoelectric sensor )
1t resds out NC tape. There is a glass

windew covering the sensor. Be carveful not i

to scratch it and to keep it clean, because '

othrerwise misreading can result.



‘-.4) Tape compartment

3) Tapé bail
" Holding up the tape bail magnet, mount an .
NC tawe and then push down the tape bail.
It can accommodate an NC tape of about 25°
mgters in length. There is a tape outlet
on the front door as shown in Fig. 4.3.2,
A polyester tape installed inside the com-

partment will heﬁp take oub NC tape.

i bl 2 P
cOmpPa Yy Lman

e
L5 . } . . .
LR I e Eront. doorr
o : '

Ltape ovile

Fig. 4.3.2 fTape outlet
5) Bet the NC tape in the direction as shown
below viewed from the topside.

GOooo ool oo 000 ool ol

[ T R R O I LR AR L S I A B I - ) .\‘(_...,,_._..M...%_‘,_H._‘ F;P],D E'_':l"-'\‘f_'

tape rung in this direction
(space marks of BIA oode)

holes, |

¢



.o

To splice tﬁp‘es, cut the “én'ds of both 'tapeé‘

slantwise and cement them together.

“‘c;o‘uoﬁﬁooaoanoc\ogomaop

L]
Al

|

,.-k

R L e 1ty ’ '
sy D

8w 7 man
tape runs in this direction

'
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4.5 Machine tool's pendant switch o

‘The controls on the machine tocl's pendant switch

depend sorewhat on the machite tool, Refer to the

dngtruction manual of the machine tool detailg.
4.5.1 Modé selector

TAF ‘
MDL " ANDLE

wmw17)”WM”K\JOG

EDIT- @ -RAPID

This is a. selector that has seven positions
and allows selection of the operating mode
‘of the NC syston. ‘

CRAPID The tool traverses ravnidly by manual
operation. .
JOG The tool is fed continvounly by .
. [ .

manual operation ab the feodrato.
determined by the FREDIATL OVERRT LR

switch,

| HANDLE The tool is fed with the aid of 4
‘ manual pulse gen@rmfor; “

TAPE The NC systewn lg automalically cone
trolled with NC tape.

MDT It i$'permittaﬁ to dnput data
manually,

MEM : The system performs auboqniio
lﬁpération USing momory.,

EDTT Select this position to Tood

program to the moemory or odit it

4.5.2 CYCLE START (auto-start) bulion

Depress this switeh to start the svstem in the



antomatic opefatiqn mode (TAPE, MDI and Mﬁm;,‘_”_;:

The indicator lamp lights up when automatic

'-Operation starty,

..
Note: The system cannot be started with this
button when the chuck is releascd or

the gpindle is at neutral.

"FEED HOLD (temporary stop) button

Depress this button to temporarily suspond

automaticg Qperaﬂidn. /

1) If the tool is traveling, it is decolerated

and then comes to o stop.

‘2) This button is ineffective during thread

cutting by G32 or G%R.

3) 1f it is depressed while an M, 5 or T
function is belng exccuted, the tmmporary_
stop lamp will light up but @xecutienlmf
commands will continue until the end of a
block is encountered.

4} Fox the operation of tool ofisel
designated by a T function, the t@ml‘mmvgw

ment will be stopped temporarily.

FEEDRATE OVERRIDE switch o

1) Dburing auvtomatic operation, the feedrate .
determined by an F function can bhe over-
ridden in tha range of 10% to 200% din Skepm

Cof 10% using this switch.

2} Thread cutting of G322 or G92 will be poer-
formgd at the feedrate gpecified with an
Fofunction at whaltever position the switch

may be set.

' 3) This switch can also be used to set the JOG

#ﬁemdratm.




' 4.5.5 HIGH-LOW switch -
| ' i)‘It selects the range of JOG feedrate.
LOW: low-~speed range.
HIGH: high-speed range
_ Low. HIGH.
| 30 mm/min

60
90
120
156
180

l
| 210
240
2740
300
330
360
390
21, 420
22. 450
24,0 ! 480
25.5 510
27.0 © 540
28.5 - 570
30.0 600

1.5 mm/min
3.

f=

T- TR,
oo

10.
12.
13.
15,
16.
18.
19,

= e R ) S o B L o B S

ot

2) It can also be used to scloot the viloe
gslep Teed by handle operation,
oW H1GH

1 a/steop f hoay/ston
{radius {radius)

X*ﬂxiﬁ;

Zmaxiﬁz

g :

g e

1O /mt o



4,5.6 Manual.pulﬁa generator
It is used to operate the system in the HANDLE

mode. See page 87 for operation.

4.5,7 EMERG ENCY STOP button
' Depress it to:emargency—stOp.thm systom or turn
off power. Then servo power will be cut off
and feeding will stop immediately. ;
It is péﬁ&ible to turn on servo powey, again by
depressing the POWER ON button but the sy s tem
will not start w?xking until reset button is

depressoed, ) : ¢

5. QPERATIONAL PROCEDURE

5.) Preparation before turning ON powey
{1} Make sure that the f{ront and rear doors of
the panel arce closed,

Note: The NC system is ol a enclosed struclure
that does not sllow alr to freely
enter.
Pa not leave the doors including that
of the pancr tape, reador ocoen for a
long time. )
5.2 Turning ¢ wower

(1) Making sure that the qgain power hos been

Cosuprived, depress the POWERTR ON button,

{2y The initial timer will be regcet in about 2
seconds.  Then depreass the POWER ON button -
again- Lo turn on Serve }:ml‘.‘.'ff:‘.e .
{3} When the systen is roady for operation, the
READY lamp will go on.
5.3 Manual cneration

(1) Cherking operation of manual feed,



[

a) HANDLE op@ration‘(using marnual pulse
generat@rj | ‘
@ Set the mode selector to HANDLE.
© Select the X~ or F-axis by means of the.
HANDLE AX1S SRELECY switch.
o Set siep fecd by means of the HIGH /1LOW
selector, ’
LOW: 2 u/step
HIGH: 10 un/step _
o Turn the handle of the manual ‘pulse
generator.
b) JOG operation (manual continuous feed) -
o Set the mode selector to JOO.
o Set fecdrate hy m@anm,ﬁf the FEWDRATﬁ
OVERRIDE switch,
o Select o feedrate range by moans of the
HIGH-LOW selector. -
0. Tilt the JOG switch in Lho deslied i v
tion, f | '
c) RAPID travorse
O Set the aode selector to Rt i,
o Tilt the JOG switch in the dinives

direction. 1

Checking f:a}.;.vc-:n:cut;.‘icm using Aus. coniro! pained,
When the mode sclector is sobt ot BANDLE, J00
or RAPID, it is possibile to oheeh (1, rianhine
operation using the Aux. contieod pind,
a) Cheoking coolant '

O Depress the COOLANT ON Luiion wnd con

will stare runnineg. ‘
© Depress the COOLANT GFY Lot Con oar S REY

tant will stown,

) Toel hoad soleolion

0 Solect actool nuwbor with Theo ey ey

seloctor,



c)

Spindle

O Sot rzin spindle gpeed by means of the

SPINDLYT SPERD selector.

o Selec. sveed range A or B,

This crervation is pessible only when the

spindlie g at rest

o Devrazs “he NORMAL button and the main

spindls will start running in the novmals,

the STOr bution Lo

direction. Deprs
ston it

Depress thoe RUVERSE button ta reveﬁse
its direction of rotation.

Ston the maln ashindle once hefore ro-

-vorsing 1ty direction of revolution.

- . r . :
o 1TE pubtton N ois depressed while ghe

spindle js atl rest, power will poi be

transmittoed to the main spindle (neutral).

Depress butbton N agaln to get out of the
neutral condition an indicator lamp N

will Hebht upl.

The snisdie and aulomatico operation

cannob pe started in Lhe noewtral condi-

tiom.,

d) Opening and cloging ochuek

While the main spindle is statlonary, avery
ﬂ@prﬁ%ﬁinﬂ of the machina ﬁoml’ﬁ footawitch
will cauvse the chudk, 1f it g owen, to
close, ond 1IF 46 is closed, to open.’
Autometlec operation cannot be stirted when

)

the chuer 1z left open, "



e
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5

NC‘tape operation

{H

(2)

43
(4)

(5)
16)

(7}

MDI
(1}
(2)

(3)

(4)

Check that the alarm display lamp on the

control panal remaing off,

Check the tool offset and correct it if

necessary,

Set the mode selector to TARR.

Lead an NC tape onto the paper tape reader in

the following way.

a) Open the'frmnt door of the paper tape

reader.

b} Remove dust off the surface of the tape

with a soft cloth.

¢} Pushing up  the tape bail, insert the

tape bencath it.

d) Make sure that tha £aﬁa ié held by the

giride,

e} Press down the tape hail onto the tapo.

£} Close thae reader's front door.

Depress the RESET i:m & t:'.c;n ‘on Cthe conbtir ol panel)

Denross the CYCLE START button on Lhe machine

tion will start.
. L]

To suspend operation temporarily, denvess the

FEED HOLD button on the control waneld,

{manual data input) opgration

Set the mode selecto:r bo MDT.

Set the PUNCTION selector on conbrol poaned

to OO,

Select an address charactor by woeans of

ADDRESSE selegtor.

Key in a data from the DATA hovhoncd.

correct the wrong data koved in, AR MRS

A

"=

Ctool's pendant switeh, and then HO Loy ovorn-

the

L |

CAN key and then kay in the covricb Digure.



{5) Depress the WR key.

(6) Repeat steps 3 through 5 until data of a
block have been input.

(7) Depress-the CYCLE START_buttaﬁ on the machino
ioolts pondant suitéh, and the data just keyed in
will bhe exccuted, A . -
The NC system cannot start operation when the
chuck is open or the main spindle is in

nevutral.

5. 6 Menmory oparation

The NC system incorporates a memory having a
: ]

capacity of 4,000 characters or 1o-meter long tape.
Programs stoved in it make antomatic operation

possible.

5. 6.1 Putting NC tape into memory

Follow the procedure given balow Lo store the

contents of NC tape fﬁtm the memory.

1) Set the system {o . the EDIT mode,

2} Depress the RESEY button, .

3) Load an NG TAPE onto the maver tape reader.
Now it.jﬂ'f@ady for transferring the contents
of the NC‘tape intb‘th@ memary . - Then the
LABEL SKIP lamp lights up and data-aré digm
regarded untillth@ first FOB 1s @nﬁmuntmrad,

4) Dapress the START button {(on the control
panel}. .

Now the system starts reading the tave and
its contents are moved to the METIG Y .

If MOZ is encountered on tape, the

operation stops at the end of the block 0
containing the command.

5)‘If the SINGLE BLOCK switch iz turned on,

data will be moved hlock by ‘block as the

START bultton is depressead.



Precautimps

1) Be sure to place MD2 in the last block to
be stored in the memory.

2) If the number of signifidant characters
{including ROB mark) on tape exceeds the
capacity of the memory, it is regarded as

input ervor.

3 Displaying in the BEDIT mode is done just as.

it is given on tape, in units of 1/100 mm

for coordinate commands.

Checking :dﬁtmntﬁ of memory "

The contents of the memory can be checked in

the following way.

1} Select the EDIT mode.

2) Doepress the RESHET button.

3) Set the PUNCITON selector to COM.
It iz ready for checking the coptenis
of thﬂlmmméry S{Hrtjnq from the Fivat hlook.
The display is cleared by thoe reselling
operation, '
The LABEL SKIP lamp lights up buot it oin not
significant, y

4}y Depress the molow key.
Now the first blogk in the menovy has heoon
picked uﬁ. N .

5} Select an address charactor with the APDﬁESS
selectaor.
Now the command data corresponding to Lhe
selected address will be dioplayvod ono by
one. |
Nothing will be displayed 36 (b monorys is®
blank.

6) Doprocs the 1w key to advance to tho nowt
\(” A
i N

blook, Dopress the i i:tng too g Poek o



.

the ?receding hlock., Set the ADDRESS
selector for each blook.
7} 1t is possible to localize a desired leGk‘

sinply by means of  address search {see page

72) in this mode.

8) In order Lo roturn to the starting address

‘of the moemory, depress the RESET button,

Nolo: If address search canncot find the

) desired data block or the program area
has bmwn’excﬂmdeﬂ by the depressing of
the " ¥ " or * 7% xey, the INPUT ERROR
lamp will go on. It will go off on
resetling.

7.6,3 Automatic operation in memory mods
Automatic operation with a program stored in
the momory is porformedsin the following way.
1) Seleot 'L:T\e: MEM mode.
. “. 2} Deovress the RESET button.
This is the sten that is reguirced to cause

the wrogram to be e wecutod from the first
block.
Tha LABLEL SHIP lamp goes an but' it goes off
whon the first hleck 1s rﬁadlmut.
3) Tm mxucuLﬁ LT Drmgfmm from the middle
position, read out the degived blook using addressy
' seareh or the U { Yoandd 4 T okevs,
In the MEDM mode, the block
thus seleoted will be moved to the buffer
and oxocuated whon activated,
4) Dépross the CYOLE START button.
B} The succccding onevation Ls just the sams

as with tane opsration,

Prooautions

B)OME A0 ve ogpiwen, oneration will Lo repeated



" from the bgglnnlng of the Dxmgram w1thout
‘anterruntlmn. ' '
2}‘If-H02 18 given, the main spindle and
cnalant will stov and the system will be
‘re$ut then - re*tarted it will start.

exeauflwn from the beﬂlnnlng of the program.

5 7 Pranaratmon for turnlnq OFF wowex

{1) Make sure that the CY&LE START lamp on the

mdchine tool's gandant switch is off, "
. ' ‘-(2}'fo‘ﬂdjuﬁt the. backlash condition, move both axes
in the negalive direction,
L : .
With power on, the NC ‘system when recieving the
first tool travel command in the posilive direction
slarts connaena&ﬂmn for backlash, Therefore, adjust
O : , .
the tool bac l\,}m ft in the I’I.E:;“:?.:E-l.f.‘.l‘\"f_? divection by JOO ag
shown below belore cutting off powe,
X-axisg . Z-axis
— : \ : L
P oo 2y
‘ . ;
Y
* Move 1 mm oor more.
5. 8 Turning off vower
ton R . {}) Depress the EMERGENCY S8TOP button to cuat off
SR K SerYVo power,
- {2) Depress the POWER OFF button on the control
- wanel. '
{3) When power has been cut off, the wesitional
relationship hetween the tool and viotor shafs
L
may be varied by reaction. So the avigin nust
be réadjusted whenover wower has beon turned

Qn as a rule,



When the EMERGENCY'ST@P button has been
depressed, the current position is strictly
held and no xeadjqumont for the origin is'

.'roquxrod
(4) I1f the thfi of orlqln 15 small, the origin

ad;usLment can b?'ﬁlmpllflﬁd in the following

: way., T .
(a) Depress the EMERGENCY STOP button to cut
' .fo'servo power. : ~
o ' ~ {b) The currenﬁ‘paéitidn being digplayed wilkl,
;Ekﬁkf‘ﬂ‘ *"ﬁ§f= o "ﬁary‘as‘th& tool moves and the value of
L o “ ' S - change is written down.
‘«g:;"' ‘ i.‘7 “. (c) Depress the POWER-OFF button to cut off

- control power.
(d)_Turn on power in the given the procedure.
(e) Turn on the MACHINI LOCK switch on the

Caux. ‘control panel.
Adjust the current position by manual

E Qpe}atién so. that it becomes egual to the
value roecorded. ‘ '
(£) Turn off the MACHINE LOCK switch when the
‘ . gurrent pmﬁitimn displaved has become the
v - desired value. o

"

This operation eliminates origin adijustment.

.5, 6 Tape editind-
"Data stored in- memory from NC tape (see page 90 }
can be editaed and NC data ¢an be stored by the
MDI operation in the EDIT mode in the fTollowing
Way.
5. 9.1 ERA (erase) _
L £ Saarch the hlock Lo be erased using "ASY,
v .l\ . fr ‘L’.." ang " 'i "o



e

'

? ¢2)"bePfeSE‘"ERA" button, and the current block

“will be erased and the conients of the next

block will be di$played;

GO0 x 123 7456
g ‘ Depress FRA when

w788 . this block is not
- GOl 4012 F34 needed.

5,9 .2 ALT (alteracion)

"

(1) Search the block to be altered uéing "agY,
mdnoang o1 ;:3 W
(2) Make alteration in units of address characterp
by MDIT operation. |
(a) To add anaddress character which is not
‘ involveﬁ in ihe block searched, input
- éa daga from the-DATA kevhoard by MDI
operation and depress "WR".
.ﬁ(b] To change a figure of sddress character
in the block scarched, input new data by
MDL operation and depross "WRT,
{¢) To erasgd’a addrmﬂﬁ‘chnrméwn*in the block
. searthed, dc-:].n"c’.,@”s&;'”C‘.AK”. The dato just
(ﬁablaymd wﬁHfbé'wraaﬂd and nothing will be
. displaved, ‘
(d)'TQ cancel data being input, depress
"CANM.
Then the data displayed just before the
o input will be restored on the dﬁ&play:
"fB} Depress "ALT" bution, and the contents of the
' Llock just aliered will replace the old one and
the BUFFER lamp will go off.
{(Exanmple)
GOO X 123 2456
¥ 789
Go1 . zl2p3a

To replace with
GOL X U8Y F34



ta)
‘and: the ADDRESS selector to X, depress

.f b}

be

(3)

C(4)

(@)

(b)
{e)

(d)

“AS”-

Depress "INS" butlon.

6ol

%eLting the PUNCTION selector to COM,

"I‘.']M ' L1 8" ’ "9“ 47:11'1(3 HAS" R
Betting the ADDRESS selector to G,
depress "o, “1" anad "WR" on the DATA

keyboard.
selechor to P,

TWRT.

the ABDRERS
" “i n

-.H

Betting

“input "3, Penress

o . éa} Depress ,AT 1 ‘
9..3 INS (insertion) : o
" (1% Search the last one block ahead te insert using

‘

tt % ] and t 4 n.'
Then the display will

cleared and the BUFFER lamu will o on.
> block having EOB alone will be scd ared.

ST

Key‘ln the data to e inserted by i

operation,

Depress "INS" bulton, Thon thoe contents of lhe
L bloek just input will be inseried noxt te e block

:‘$011L110L1 and the BUFFER lomp will go o7,
{Fmdmnlc}
GOO X123

7456
X 789 To insért RBG? £05 Mo3
7012 F34
,Séttinq the FUNCTION selooctoxr o 000
'ana the ADRDRESS selocltor to X, £ 5
"7, U8T, et oand "ASM,
Depress MINSY  button. .
Rescetting the ADDRESS solectov -
key in "ov, "8", "7V oand T faerer the
DATA keyboard.  Setting the ADhbor
selector o 8, key in "0", "3" znd VWR"
and at M, "0", "3" and "R,
Depress "INS" PR,



B,

9.4 "BOB (lo. ‘ing) . -

{1 Depre.s "RESET". .{Then the starting address
0f the memory area will be set.)

‘Pr@paré a block's data to be loaded by MDI
 ¢peratimn. | . | | |
~Depress “"EOB" button, Then the data

just jnput will be loaded, the BUPFER lamp
will go off, and the display will be cleared.
ﬁeturn to step 2 and repeat the same épera“ "

“tion, and NC data can be loaded one by one.

’

"y
6. MAINTENANCE
-: "6.1 Routine maintenance '

“ 6.l.lM:ClEénihg paper tape reader

A 'The paper tang rméder does not require meclo-
‘nical~$ervice aned lubrigatimn gince L1 has #
 ﬁulseimbtor but no movabhle Larts suby)oeot Lo
wear. '

(i) Cleaning tape guide and zensor {owory day)
Remove dust from tha lamp, lens and photo-
transistor using a soft bhrush.

(2) Cleaning tape-guide };50 lves ‘{:“c:.‘. votave and Lape
compartment (every-weok)

Clean them with a brush and clotlh.
%{5,2 Precautions for connecting to powor source
' c40On dinstallation, adjust the Laps ol transformers
- 1T ang 2T according to the source voltago,

Vo
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Molded-case circuit breasker {INIFB)

Keep the no-fuse breaker in the contral unit

turned on unless {t is required to turn it

off for servicing eto.

Maintenance outlet

. 4
- It cam supnly power when the no-fuse breaker

s turned on. Tits capacity is 1 amvere at

i
100 V AC.




6.3 Component layout

5V — SVZ

o

P ER-MR
152N

CPCR-MR
052N

-1

hiind pan

' ZwaxiS thermal
relay
o dumel

0 alarm fase

N

relay unit FIE0 )
E:E} i )
[:[U Crans—

wwwwwww f (‘.) lf‘

-

et i ke d [ARARN
aol et

N,
H

I R s ee A
Feed 5 ] s o
i relay Lransy iHUNInﬂwﬂ
2 ] i 1;
unif; Lo ;“_i';}r:.‘. N I broeak ﬁ.z'l.‘i
" ,

i
;

&G

L ‘ ) Component Tayout at rhe back of the
Ll : : : unit




L T
s alarm fuse f{or
©power supply

¥

|

af

+ MDT and diﬁplmy unit

R

f p0wef supply_un.tu

optional unit [Hi"

duet

bl ind paper blind
panel tape panel
roader

Cfan.l

Cry rmhk

Component lavout st the [ront of unit




6.4

Fugse and thermal relay

(1) Fuse

Fuzes

a e

provided separately for the &Qntrﬂl

power supply and servo unit.

£

a fuse has

been blown, localize the cause and replace

it with a

{a) Alarm

.

100
+24
+15

~15

for +

(bh) Fuses

apare
fusoes
v AC
Vv

\Y

Vv

one.

‘of control power supply

d

15 ampere fuse

3.5
.3
1.3
The power supply has

1

5V oand 12 V.

of sarvo unit {(¥-

. Plug in fuse

-

If tie fuse of the sorvo unit

600 V AC, 20 ampore (X-axis)
15 ampere (Z-axwi=n),

ampeayea

fuse
ampere fuse

anpere fuse

and Z-~awisn)

Electric BLA twvie)

Plug-in alarm fuse

alarm

fuse

3

RIS

L]

a protective device

(Pudi

e {Daito Ysunhinhi

pmﬁBD tyne)

When

a white mark

i

arror code 3% liahtsz up,

{2} Thermal rolay

the fuse

i1u blown,.

HPpears.

i b lown,

Toetoodd

If the machine toel is onoratod whon
overloaded, crror code 3% will lighi o

serve power will be cut off.

[

ayet

O

Remove the cause and doproess the BUSRET bhutton

on the contrel panel.

Byryor

coda

Wil

1

e

turn

tes



th

a1 anﬂ‘it becomes‘p053iblé t@_tutﬁ‘on Sefvm
power again. If the RESET button is deprﬁﬂﬁéﬁ
without the cause being removed, error code. 35
remains rit. (5ee'pagé 57 Tf ' | o
(i) The ral relav té detect motor overload
It is equimped.fgr-tha SErvo uniﬁ {CPCR~
MROS2N, CPCR-MR 152N). | S

reset bﬂtﬂaq {red);

IR _.,,.,'i;,'H'_-:_‘_l'-l'-"I?
N 0 T e

Parts lagéuti

Bfter ‘cooling the motor, depress the RESET . ..
) ' - : R A

button.

'(b)‘TEmwerature risé in dfivé uﬁit  B
" The Z-axis drive ubit (CPCRSMRIS2N). is pro- -
vided additionally wiﬁh the¢ﬁoLlOwing i

Cdeteotors,







