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SYSTEM 9

The FANUC SYSTEM 9 series are high-
CNCs for sophisticated
machining in the aircraft, automobile
and other industries. They are suitable

performance

for multiple axis control (simultaneously
max. 15-axis control), multihead control,
synchronous operation, operation check
system and hybrid servo control, while
other functions provide large-sized ma-
chine tool control, high-precision ma-
chining and complicated control.

With high-speed microprocessors, LSls

and large capacity of memory, FANUC
SYSTEM 9 series can provide full soft-
ware functions for many applications
and construct a high-performance/cost
ratio CNC system.

FANUC SYSTEM 9 series use the
FANUC DC SERVO MOTOR series,
which is the world’s most widely used
servo motor, resulting in high-speed,
powerful and stable machining, adding
the fine control with
software.

positioning
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Number of Axes Controlled at a Time
(Up to 15 axes) (Option)

Number of axes controlled at a time can be
expanded up to maximum 15 axes. Maximum
15 axes (Number of motors) can be controlled
including synchronously operated axes and
parallel controlled axes.

15 axes can be controlled at a time by manual
feed also.
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Synchronous Operation Control
(option)

This function moves 2 movable bodies in the
same manner as much as possible and is used
to drive a gantry by 2 motors, for example.
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User Macro Function (Option)

Your own program for special canned cycle,
pattern function and etc. can be incorporated
in FANUC SYSTEM 9 series. In other words,
you can extend the functions of FANUC
SYSTEM 9 series by making softwares your-
self. This is just one good example showing
the flexibility of FANUC SYSTEM 9 series.
(patent pending)

Functions below can be used in user

macro

a) The following operators and functions can
be used in the operation:
+ (addition), — (subtraction), x (product),
+ (quotent), OR (logical add), XOR
(exclusive logical add), AND (logical pro-
duct), SIN (sine), COS (cosine), TAN
(tangent), ATAN (arc tangent), SQRT
(square root), ABS (absolute value), BIN
(conversion from BCD to binary), BCD
(conversion from binary to BCD)

b) Conditional or unconditional jump

c) Repeat

d) Modal macro call at each positioning

e) DI 16 points can be read as variable.
DO 16 points can be output.
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EA(x, y)
Start point (x, y)

Example
Example of machining of a pocket
User macro call insturction

G65P9802 X x Y yZz RrQqli

J K kET 't 0 d F tE & ;

x,y: X and Y axes absolute position of the
start point (lower left)

z,r: Z and R points absolute position (R
point must be above Z point in the
positive direction along Z axis)

qe Each cutting depth (Must be given
with a positive value)

i1 Length of the pocket along X and Y
axes. (Must be given with positive

values. When i > j, the machining
becomes more efficient.)

k: Finishing allowance

g Machining is done with a constant

cutting width less than max. cutting
width (Cutter diameter x t%)

d: Cutter compensation number (01 ~
99)
i 54 Feed rate on the XY plane

Feed rate for cutting. The feed rate
up to 1 mm above the cutting surface
is8 x e.
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Feed rate f
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Rapid traverse
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Feed rate 8xe
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Feed rate e
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Part Program Storage & Editing Using
Large Capacity Bubble Memory
(Option)

Part Program Storage & Editing Function
capable of storing and editing correction,
deletion, and insertion up to 900 meters tape.
Once the part program has been stored in
memory, the machining can be repeated
without the NC tape. Since the part program
stored can be displayed on CRT, part program
can be corrected easily and errors can be
eliminated. 9 inch CRT is provided as
standard.

FANUC

| Sy

=xRTITEME (A T3 Y)
HMAEZEMLT DI, =RFTHRAITEE
ESNnNzA7ty hEHLEIFATEY B
TBHHD0TC, ATty rOEF@EIEZTOY
SLESTX, Y. ZEFHINT RILELU
Tld K CERET

Three-dimensional Tool Offset (Option)
In machining a curved surface, offset by an
offset value set in a 3-dimensional direction is
provided. The offset direction is given as
a vector with |, J, K together with X, Y, Z by
a programmed command.
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Coordinate System Rotation (Option)
Rotation of a programmed shape is possible.

Bk
Angle of rotation
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Hybrid Servo Control (Option)

Semiclosed loop and closed loop are mixed
Up %o 15
axes are possible. This function drives a large

substantially to raise servo gain.

machine tool rapidly.
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Operation Check System (Option)
Operation check system can be composed
which advances motion while collating resuits
of duplex motion in order to prevent awork-
piece from being cut erroneously .
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NC/TC function (Option)

Furnishing with NC/TC function, only one

controller of FS9 can execute the function

which two controller (NC and TC) had exe-

cuted. A machining system suited to a profile

can be selected for efficient die shaping.

(patent pending)

® Tracing for 3-dimensional machining re-
quiring difficult tape preparation

® NC machining for high-precision 2- and
3-dimensional shaping

® Combined use of NC and tracing for
contours with and

convex concave

bottom surfaces or complex grooves,

which are difficult to machine only with a
single function of NC or tracing.




ey RLd]
APPLICATIONS (EXAMPLE)

N= Y B [T Machining Center

e RFEDEEYA U I @ Many kinds of canned cycles.

@B ROD TOTS LAHEREICEDE ® Variety of pattern functions simplifying
=R /NS S HEEE programming for positioning.

e TEEMAIFE ® Tool length measuring.

@ HENBEEEFT D /\Y NILELAA @ Handle interruption during automatic

® =XkTT EZMIE operation.

@ — TEEREZR DIYE . MAMEER DD @ 3-dimensional cutter radius compensation
ERLUO—HIEEZRDIE ’ ® Work coordinate setting, Machine coordi-

® —HEMLE R % nate setting and Local coordinate setting.

IR D TS — A AvtE—Ib BV @ Single direction positioning

AN —HIADAVE—UEAFL. @ Alarm message from outside and message
CRT ANZEx. for operator can be input and displayed on
CRT:

INYFTLRIT- Punch Press
eEE//IN\NI ® Variety of patterns
e EEFIED_TU>T @ Nibbling of any shape
® IR (FXAHE ® Compensation of bending allowance
eEHHUNRIIaI =Y @ Automatic repositioning
ey L v hEEBEATZEY L ® Turret position offset
@ 4 L v k [EE5 7 a5l 1 ® Control of turret rotation
@ & AU ® Multi shapes from one metal sheet
BN FERAEIT - Tube Plate and Drum Drilling Machine
O NHITEEY 1 I ® Canned cycles for drilling
® 11—V U LI#kAEE @ User macro function ~,
® SRALE RS ® High speed positioning
@ [E ROISEN/FIE HAEEE @ Error detector in positioning il
e J—Utw KhIFNHFEIE ® Compensation for work set error —1‘
eETH/INI—> @ Variety of patterns :V
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KBTS ) =5—IT- Large Size Planomiller

® {EE A X 8L @ Feed function for any angle

ey Y —DRAERES: & RAEI D NHEIE ® Synchronous operation and syncroniza-
oS IT EffIEA W b tion error compensation for gantry
@FF/NINAFELERIA @® Special tool position offset

® 3 manual pulse generators

J1 AL AT - - Flame Cutter

® ~ —FfEM @ Torch head rotation

@t M*EIE ® Kurf width compensation

o PR, (RS @ Closed curve, smoothly linked line cutting.
ev— x> Ttzwv b ® Marking offset

@ESSI JA4—vw k ® ESSI format

® 1 /N — X I ® Reverse direction control

F AT AL HF T Digitizer

® 3 RITHHIE ® 3-dimensional Tool Offset

@ EEZRDIRTE ® Coordinate system setting

O iR ML HIES T — 5 DIERK ® Data processing for rough machining
® LEIIEE @ Areadesignation

e —1>Y ® Scaling

@ FEAE[OER ® Coordinate system rotation

TOfh. O—IUKERE. UTHIRE. EFER—IUAR, JU > MR H. (BEMK, RUTTEIEE, R
IFEICBABFEEAEALHD DTWVWET,

Furthermore, FANUC SYSTEM 9 series can be applied to roll lathes, grinding machines, drilling machines, P.C.B. drilling machines,
welding machines, thread grinding machines, drafters, etc.
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SPECIFICATION
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53 E B LI F I EZSBTTL,

5 K 8 & #E XIEZZBEBTIL,

> — J O — K :EIA RS-244-A 7213 1SO 840 (B EH*5))

N &R A D

A B B L1015

JoJg s LES '

B %X U &F EIXIESBTIVL,

B2#UA—/NS4 K Fo, 25, 50, 100% (Fo: /\5A—%3KE)

4 Ol % D X E _XIEZSBTIV,

FEUREA—/NSA K :10~-200%(10%BEF)DA—/INT 1 FEhlFnH
nEd,

E S 99 T

B & i &K =X

O BRI ALERYD. ERMA. ZRIRMAIER

K9 T JU I Go4

AotV rE, RET—F,
NSA—HDTOTSLICKEDESE (GI0

U2 LY RAEBERFT VY I G2T

BE#Y 77 L > RAAREF G288, G29

B2, 83, B4V TrLYARER G0

I EBEE 7t v b G4, G43, Gaa

ITEfMEA LY b 1 GA5~G48

BMBEERTDOITOT S L D G53

D — O EZFRDEIR  G54~G59

Ao A by IFTvo GO

A JH I bA by TIFTvIE—FKG6I

¥ H T — K :Gé64

FIVYA—R/A>VOLAYHILIES G, GII

D—UEEZRDER I G92

O—HNIVEZERDRE - G52

E B % BE IS4 T
T B e Be T4 #T
wWOBh #  BEIM2iT
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MDI & CRT 1= w k

)—%UF—FY —% :300ch/sec(60Hz),250ch/sec (50Hz)
KEBRX (BT —F)
> — JFE30mUNE AT HE

Y-V RAESY—F

Nw o ZwsIE - & K255u, 0.0255inch

Al —&F T v

t— N F NN

RERE Y FREMIE

L B B K M BRI LY

B C ¥ B % 8 /

5 8 0 AC200/220v ¥ 2%, 50/60HZ+ | Hz, 348

STANDARD

Controlled axes 3 axes (Maximum 15 axes by option)
Simultaneously Controllable Axes:
Positioning, Linear interpolation, Manual feed;
all axes
Circular interpolation; 2 axes
Increment System Refer to the table 1.
Maximum Programmable Dimension:
Refer to the table.
EIA RS-244-A or ISO 840 (Automatic
switching)
Decimal Point Programming
Input unit 10 times
Program Number
Rapid Traverse Speed : Refer to the table 1
Rapid Traverse override: Fo, 25,50, 100% (Fo: Set by parameter)
Feedrate Range Refer to the table 1
Feedrate override Override 0 ~ 200% (10% step)
Dry run
Automatic Acceleration/Deceleration
Interpolation Positioning, linear interpolation, and multiple-
quadrant circular interpolation.
Dwell : Go4
Alteration of offset value, setting data,
and parameter by program: G10
Reference Point Return Cleck: G27
Automatic Reference Point Return: G28, G29
Second, Third, Fourth Reference Point Return: G30
Tool length Offset G49, G43,G44
Tool Offset G45 ~ G48
Programming by Machine Coordinate System: G53
Selection of Work Coordinate System: G54 ~ Gb59

Tape code

Exact Stop Check : G09
Exact Stop Check Mode: G61
Cutting Mode : G64

Absolute/Incremental Command: G90/G91
Programming of Work Zero Point: G92
Setting of Local Coordinate System: G52

S Functions 4 digits
T Functions 4 digits
M Functions 2 digits

Parity Check of BCD Output

Manual Feed Jog, Manual Rapid, Incremental

Manual Numerical Value Command

Manual Reference Point Return

Machine Lock

Z axis Command Cancel

Feed Hold

Single Block

Optional Block Skip

Mirror Image

Interlock

Auxiliary functions Lock

Servo Off

MDI & CRT Unit

Tape Reader Without Reels:
300 ch/sec (60 Hz), 250 ch/sec (50 Hz)
Photo Electric (light emitting diodes)
Tape tumble box; Tape length 30 m

Sequence Number Search

Backlash Compensation: Maximum 255, 0.0255 inch

Stroke Check

Over Travel Check

Stored Pitch-Error Compensation

Feedback Resolver

Self Diagnosis

0,
Power Supply +10%

AC 200/220V " 100/,

50/60 Hz + 1Hz, 3 Phase




rTv3ay

F—JREE - RELY T IOIS L 0 57— TF& 300m,600m,900m
4 ~ 8 #h H M@

9 — IS5 @ #H @

it B EHOOHI A

U—DEF—TU—4 3OUch/sec(GUHz) 250ch/sec(50Hz)
BERX (BT A—F)

U—)w@%: 150m

74E8 MDI & CRT 1= w k~

FEhNv RIxED | A58

FHN\PKNILED 25E, 3458

TEEREFFOSTHD

For o #r = U

Q—4fg U o A

1—-—4H¥ <Y os0O08B

~N U A1 )L 4] Bl Go2, GO3

A2F/A YUy IR G20, G2

AbFP—KFRbO—2 U= whk G2, G23

OB =

B L B # IE
NBTOTS LEBESH—F
HNED— UEZERT T
A A PR AR SR O IE
HNBWFPS—LAvE—
HEANL—F AvE—
U X & — b+ # 8
FACITA > 71— A
ASRA>HT71—X
RS232C U PIVT—H AV HFTIT—RA
s B L B E R
NP> sOv D
NTCA>HT71x—RA
INA Ty K — R4
BREMEF IV IIAT LA LEROE
BEEFIVvIIAT LB IAEA
R H & %= & fH

o U 4] 1) :G33

I B & # IE C : G40, G4l. G4z
— A [ i & R & G60

E Y A4 o JUIGI3, G74. G716, G80~G89. G98. G99
GBS Y 1 U )L B BE © G80. G8I
\WHXRY . ﬁ@émzu G94. G95
R 4 — U > 4G5, G50

EE 42 @ %z G68, GB6Y

A F v T BEG3

ES—o A — 0 G62

B 2 i BH A BE I B3#T

3 XTI E#IE

I B E -Jf!JJ TE

BHI—FA -5+ F

&+

“4S

A B % PC
RT3z >va—4 :
BMEHER P I T AT NIV FLFAFERAT —IVA
A2 F2 3 YIUrPYT
Y—REREFHI=- Y &
H—/ROwHA
g —AROvAB
JO0vE«F«4RZ1=v b+
BHAADFS VX
H—AREBEBRNZ VR
=1
RN EROE OB fL 0.001mm 0.0001in.
= N ®) B I 0.00Imm 0.0001in.
&K ¥ 5 & +99999.999mm +9999.9999in.
FEURE (& X) 15m/min 600ipm
| ~15000mm/min 0.01 ~6001pm

DIRDE: S |

0.01~500.00 mm/rev. | 0.0001~50.0000in/rev.

+999.999mm 4:99.9999in.

T 1T L B R 0.001 ~999399.999sec 0.001~99999.999sec

OPTION

Part Program Storage, Editing & Sub-program:
Tape capacity 300 m, 600 m, 900 m

4 ~ 8 axes Control

9 ~ 15 axes Control

Parallel axis Control

Tape Reader with Reels 300 ch/sec (60 Hz), 250 ch/sec (50 Hz)
Photo Electric (light emitting diodes)
Reel capacity: 150 m

Remote-type MDI & CRT Unit

Manual pulse generator 1st

Manual pulse generator 2nd, 3rd

Spindle speed analog output

F-1 digit Feed rate

User macro A

User macro B

Helical Interpolation : G02, GO3

Inch/Metric conversion : G20, G21

Stored Stroke Limit 1G22, G23

Thread Cutting : G33

Cutter radius compensatxon C: G40, G41, G42

Single direction positioning: G860

Canned cycle : G73, G74,G76, G80 ~ G89, G98, G99

External cycle function : G80, G81

Feed per minute, Feed per revolution : G94, G95
Scalling G51, G50

Rotation of coordinate system : G68, G69
Skip function 1 R3Y

Mirror image

B function

Three dimensional tool offset
Tool length measurement
Automatic corner override
External Deceleration
External tool compensation
External program number search
External work coordinate shift
Machine coordinate system compensation
External alarm message
External operator message
Restart
FACIT interface
ASR interface
RS 232C serial data interface
Remote type position display
Door interlock
NTC interface
Hybrid servo control
Operation check system A

* Positioning
Operation check system B

: Cutting
Synchronous operation control
Built-in-type programmable controller
Position coder
Feedback adapter
Inductosyn pre-amplifier
Servo velocity control unit
Servo locker A
Servo lacker B
Floppy disk unit
Input transformer
Servo transformer

Table 1

For inductosyn or optical scale

Least input increment 0.00Tmm 0.0001in.
Least command increment 0.00Tmm 0.0001in.
Maximum programmable e 2
e +99999.999mm +9999.9999in.
Rapid traverse rate (max.) 15m/min 600ipm
1~15000mm/min 0.01~600ipm
Feed rate range 0.01~500.00 0.0001~50.0000
mm/rev. in/rev,
Tool offset .
Cutter compensation +999.999mm +99.9999in.
Dwell time 0.001~99999.999sec |0.001~99999.999sec
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® Headquarters 5-1, Asahigaoka 3-chome, Hino-shi, Tokyo 191, Japan (0425) 84-1111  (2842) 481
Export Division (0425) 84-5301 (2842) 202
@ Overseas Office
FANUC Liaison Office in Siemens c/o Siemens A.G. (E321), D8520 Erlangen 2, Werner-von-Siemens- 09131-77168 62921
Str. 50, F.R. Germany
FANUC South Africa Representative Office P.0.Box 219, Isando 1600, The Republic of South Africa 970-3270 8-8738
FANUC Machinex Joint Office Kompl istok, Boul Lenin BI.22, Sofia-1113, Bulgaria

718026

® Overseas Affiliated Company
FANUC USA CORPORATION
Head Office:
Service Locations:
FANUC EUROPE S.A.
Head Office:
Service Locations:
FANUC GERMANY GmbH
Head Office:
FANUC UK LIMITED
Head Office:

FANUC OCEANIA PTY.LIMITED
Head Office:
Service Locations:
FANUC SINGAPORE PTE LTD
Head Office:
Service Locations:
GENERAL NUMERIC CORPORATION
Head Office:
Sarvice Locations:
KOREA NUMERIC CORPORATION

1331, Greenleaf Avenue, EIk Grove Village, lllinois 60007, US.A.

Chicago, Los Angeles, Boston, New York, Cincinnati, Detroit, Houston

10, Rue de Valenton, 94470 Boissy St. Leger, France
Paris, Stockholm

Elberfelder Strasse 45,4010 Hilden, F.R. Germany

Torrington House, Forty Lane, Wembley, Middlesex,
United Kingdom

29 Berry Street, North Sydney, N.SW, 2060, Australia
North Sydney, Melbourne

6-D, Block G, Eng Lok Mansion, Taman Serasi, Singapore, 1025
Singapore, Taipei

390, Kent Avenue, Elk Grove Village, Illinois 60007, U.S.A.
Chicago, Cleveland, Hartford, Los Angeles, Newark

135, Mok-Dong, Masan, Kyong-nam, Korea

(Changwon Industrial Complex Wa-Nam Block)

(312) 364-5060 280555

_(7")1 ) 569-6333 203514
02103-58060 8581672
(01) 904-1155
9299158 24309
4785378 34548

(312) 640-1595 280599

6-0121 ~ 0122

® Subsidiary
FANUC ENGINEERING LTD

1-1, Tamadaira, Hino-shi, Tokyo 191, Japan

(0425)84-9490
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