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As the owner of KITAGAWA' s NC rotary table you have a
product supreme in its class which will maintain its high
standard of performance throughout many years of use,
with the minimum of attention. All specialized features and
operations for the tilting rotary table are described in this
manual. Please make sure that you are completely familiar
with all features of table.

Preface

Please be sure to read WARNING items in this manual for
safety operation. An alert A is shown for especially
important precautions. Also, read IMPORTANT messages
carefully and follow their instructions.

WARNING NOTICES

ADANGER

Indicates an imminent hazardous situation which will result
in death or serious injury if proper safety procedures and
instructions and not adhered to.

A varniwe

Indicates a potentially hazardous situation which could
result in death or serious injury if proper safety
procedures and instructions are not adhered to.

AGAUTION

Indicates a potentially hazardous situation which may
result in minor or moderate injury if proper safety
procedures and instructions are not adhered to,

IMPORTANT NOTICE

IMPORTANT

Instructions for table performance and avoiding the
equipment from errors or mistakes.
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1. ZERICYE->T. BEE205Iz 1. Operation for Safety
CTHEROFICH - TR TS e SFo TR Please read this manual carefully and follow their
EWIEEREEDTHIET., BT BHRLTEN, instructions.
M. ZORERBABCRE LRI - EAITETERES .
BRIV TOBRFEIRAV D RET,

Warranty does not cover damage or accident caused
without following the warning items in this manual,

& Bk ~DANGER

NCHIT — 7ILDBATIF . RSPk, BERC D TR EROEREE 3 - &,
Be sure to turn OFF power source before mounting, maintaining, inspecting
and repairing NC rotary table.
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OFF

BO—BPRMIrBAThEETEREF 55,
There is a danger causing any accident because your fingers or clothes
may be caught in the table.




AE = WARNING

U b OFEF T IEEERICT B &,
Securely tighten bolts.

NCAT— I HEEIL. TEMFRET3EEBI 55,
There is a danger of workpiece scattering because
the table overtumns.

HMEMVITHRETB &
Tighten bolts at specified torque.

RERNVRY4X HEFRILY (Nom)
Hexagon bolt size Tightening torque (N°m)
M10 72.5
M12 - 107.8
M16 250.0
M20 401.8

4 EGICENEDT RS ICEEANTIEAS o,

Do not insert your hand into gap during operation.

FHEIBSAThIBBRIH 3,

Fingers or hand may be caught into gap.

WS d BECEEnCEEM TS U,

Do not touch rotating object during operation.

FEIrFrSAThIEBRIS 5,
Fingers or hand may be caught into the chuck.




AE = warnine

BWALEIAZMAZTIEES &y,
Do not apply an excessive cutting force to NC rotary table.

TEOFRBT BRI 53,
There is a danger in which NC rotary table
damages and workpiece scatters.

Y BREEBEILEND L,
{ | Do not modify the table.

NCHFT—JILAEHEL

TP RET 2RBEIrF 55,

There is a danger in which NC rotary table
damages and workpiece scatters.

I NeRF—TnEERTEERET R PRUIAY—O-TEERATEZE,
(P102HR)

When transferring NC rotary table, use wire ropes and eye bolts. (See page 10.)

ETT2rBI»H5, T ¥ —O-7F A AL b
Take care of table fall. Wire rope - Eye bolt




A%—‘ & WARNING

NCHTF—JILEBMNHEBEDTEE S T3 &,
Avoid NC rotary table from interference with mounting equipment.

EEFWIEL. RET2ERI 53, r—"TJIb - Fh— R EBfHERED
Tool may be broken or scattered. TEHERCELWEHEIBETAZ &,
Avoid cable/hose from interference

with mounting equipment and from
remarkably bending.

T—TNWEE2 I3 EBEDBRAF$3,
There is a possibility that any electric
shock occurs if the cable is damaged.

x = CAUTION

| T7RI7ILER—Yar (TFT4NE, 3AMRNL—4, L¥2L—%)
+RL R vy FEEBLEVU—DIT7EERTR 28, (P132HR)
Supply clean air passing through the air combination (Air filter, mist separator

| and regulator) + drain catcher. (See page 13.)

HFREL. NCHTF— 7L OHEOERIC
BYUET,

There is a danger of workpiece scattering
because not only rust occurs but also the
clamp force of NG rotary table is reduced.

FL % vy F (AMGHEESMC)
Drain catcher ISMC equivalent to AWG)

IF7442

Air filter L¥aL—4

Regulator

IZApENL—4
Mist separator

FHNICIT7 74V EOKREFBEEBZE, (F—FFLFRXEHER)

Periodically drain the water in air filter. (It is recommended to use the auto drain type.)




Aii & CAUTION

Jﬁ’b VLN, BEOTENCEETAPRLOEEATIC L, (PESHE)

For long or heavy workpiece, use the tailstock and steady rest. (See page 8.)

RHLULPFETELY,

BETE¥5 L, TEMD

MEAT BRI S5,

There is a danger of workpiece
scattering if workpiece is too
long or heavy.

TEH
Workpiece

e
Tailstock

Steady rest

MIYPOBMAT . BALEBF—TNIS>TELTHFSIC &,
Clamp the table before mounting or removing the workpiece.

BEETIEPYTEL,
NCH>—Z7ib8igL .
TE TRV REBT 2REBF 55,
%i%umaﬁc pressure In addition to accuracy lowering,

Hydraulic pressure

NC rotary table may be damaged
or workpiece may scatter.

Y NCAF—JILORBICEREE LRV &,
Do not apply any shock to each component of NC rotary table.

NCHF—7ILATBIEL .
TP REAT 5BBI 55,

NG rotary table may be damaged
or workpiece may scatter.




A;tl; & CAUTION

| E— 45— ZAAN-BAEICERENY F L ERHEOE,
Coat each cover mounting face for motor case with liquid packing.

YIMEEOEAICLY
NCH 5 — 7L OHED
FRIC&ZYET,

Because coolant is entered,

NC rotary table may be damaged.

| E—-44—ZBAESICOU L TEFEALTRNTZ &,
OV TzHESEENI L)
Attach each O-ring to motor case mounting face, etc. as shown in the
| following figure.

UHIEZEDRAICK,
NCHF—TJ I OHED
ERICRUET,

Because coolant is entered,

NC rotary table may be damaged.

O-ring

| 6T ABICERRE. 1FBICERREZRTE L, (P10SR)
Replace lubrication oil every 6-month and hydraulic oil yearly. (See page 10.)

{ERpHER MO
Hydraulic oil supply port

pepieptay:m
Lubrication oil supply port




2 55

TEIZTTIS2 0EHEREABE 3, RFCHF—T 0
U TEBNMEMFLIEHMEABEORRRELTH
VO THESE O RBEAEOLEDIC A, 27
For—2FxEmEd#ERoLmBanEy,
BHERICBIIHMINABOABRELBELCTS
v,

FLANTF—I(FV—FKy IR
Oil gauge (gear box)

I7NA FORESHES )
Hyd. oil supply port for air hyd. unit

I7NA ROBEFANT -
Qil gauge for air hyd.

ESEEAeT
Lub. oil supply port for tilting axis

BREMA AT~ (N—2Z)
Oil gauge for tilting axis (base)

RSt

Lub. oil drain port for tilting axis

EEF s~y
Oil gauge for rotating axis

BT ey gy v . )
Lub. oil drain port for rotating axis

EESEEAGSO 00
Lub. oil supply port for rotating axis

Azx747L— b
Connector plate

4r— T W/Cable

M5 X IR T7/8—JHEHO
M5 tap for exhaust port for
alr purge

M5 X IR TF/8— JEEHO
M5 tap for exhaust port for air purge

3 18—/Cover

HIN—/Cover

2 Outside view

The following figure is the standard outline drawing of
model TT182. Since the table clamp device is displayed
without classifying the oil hydraulic pressure specification
and the pneumatic specification in the following figure, the
oil hydraulic pressure supply port becomes valid only when
the oil hydraulic pressure system is used.

Thus, the air hydraulic booster is built~in only when the
air hydraulic pressure system is used. For detailed models,
refer to attached outside view.

B E A0 )
(ZEMEEATARRT & 7 (AEH RO T 78— S )

Pneumatic port

{for air purge used by air hyd., or ol hyd. spec.)

VALY (THELER)
Silencer (Air Hyd. pressure unit)

—JiCable
3R 74 7L — Connactor plate

A /X—/Caver

REMT—4245—XZ
Motor case for rofating axis

H/3—/Cover

TARILE (RUE) By
Screws for eye bolts (hoist)

T — 7 JUTable

B8 Y 5 > TRHEMIST ChEizes)
Hydraulic port for tilfing axis clamp (in hyd. spec.)

TARNE (RYE) By
Screw for eye bolt (hoist)

By 5> 7 R
GREEfEERs) _
Hydraulic port for rotating axis clamp
(in hyd. spec.)

EEAfROFEY—F£y 7
Lub. il supply port (gear box)

BEBEAO(FEVY-FKy 7 7)
Lub. oil drain port (gear box)

EREE—-245~2
Motor case for filling axis




3 g&

3 Specifications

2/ Type 11182
EHH/Item
1 | F—TJNER/Table diameter mm $ 180
2 |KFEBHT—TIEE/Table height in horizontal mm 250
3 |EEB+E4/\( k/Center height in vertical mm 180
4 |EBERBEX/Total height in vertical mm 304
5 | T—TJINEBNRE/Table reference hole diameter mm ¢ 65
6 |F—TILEZRE/Table through hole diameter mm ¢ 40
’7[%‘%7’0?‘ :3;;/((5”?2:;2;%”)8 (El%58 /Rotating axis) N-mkef-m)| 450(45.9)
. [Preumatic 0.5HPa (5. 1kef/cn?)] | ESE/Tilting axis) N-m(kegf ~m | 800(81.6)
95T kLG /Clam torque (El&:#/Rotating axis) N mkef-m) | 450(45.9)
[HE 3.5MPa(35. 7kef/cm?))
[Hydraulic 3.5MPa(35. Tkef/cn?)] | HEFH/Tilting axis) N-mkef-m | 800(81.6)
8 |FEBMT—YE/Alowable workpiece diameter mm ¢ 180
o SEREREE . (/KEBF/At Horizontal installation) ke 60
Allowable mass of workpiece (84485 /At Vertical installation) ke 40
10 |FF BT —49 14— % /Ailowable workpiece innertia Ke - (kef *cm - sec? 0.25(2.5)
11 BiEEE . (E 858 /Rotating axis) 1/90
Total reduction ratio (B8 /Tilting axis) 1/180
. ;_j;bgg@ﬁgg (E¥5#h/Rotating axis) min™ 33.3
Max. table rotation speed (IE&i8E/Tilting axis) min™ 16. 6
13 MERBE/Tilting angle E /Degree -35~110
14 |B R EE/Mass of rotary table ke| #9/About 155

e
=
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FROEHRRIBFEARTOEERLTRYET,
HMIISAEREISBETEN,
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=
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F—TFNEEEEEEIX. E—% 3000minT OROET
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BREERTFEERNTH-> T, BTHEY—I4F—
FEFoTTFEN,
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U—JDEE, IR, UREEZEICIVTF— ARy I35
ERGERHYET,
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THERoEOEEER. LEOMEMECEEREERY
ZETEN,
HFEEEBIRVEICNM TR EERBELTTEN,

IMPORTANT

The above specification table shows the values at standard
specifications. For details, refer to the Qutside View.

IMPORTANT

Max. table rotation speed is the value when the motor
rotates at 3000 min™.

Ahcaution

Be sure to observe the allowance work inertia even if the
mass of workpiece is within the allowable value.

Ahcrution

There is any case that the tailstock is required by the
mass of workpiece, shape, cutting conditions, etc.

AhcauTtion

Faor the conditions for using the table, refer to the above
specification columns and caution items. Set each cutting
condition so as not to exceed the allowance value.



4 BERE

4 Accuracy Standard

(B fi/Unit : mm)

BEEIE/ Inspection Item HEE
Allowable Value
T—TILELEROEN/Run out of table center hole 0.010
F—TILNEEFIZEFETF—TILLEEOER 0.015
Run out of table top face during table rotation ’
TNV ELEOEBEE (REOC &) 2RIzDT 0.010
Straightness of table top face (to be concave side.) Total length ’
T—ILEEEBRGEEFTEOTTE (BRBAER) -
- . 2EIZTDWVT
Parallelism of table top face and mounting reference face 0. 020
s . . . Total length
(tilting axis direction)
T—INLEEEHARTO I DB EDERE ERE 90° ) 2EIZoLT
Parallelism of table top face and guide block center line = 0. 020
e . ° Total length
(Tilting angle: 90° )
ERSTDRERARET L DTEFE EZRIZDOWT 0. 020
Parallelism of table top face and mounting reference face Total length i
BIHEE El%#i/Rotating axis Cumulative 20sec
Indexi
ndexing aceuracy EHE/Tilting axis = % 60sec
Cumulative
S 2 B
BRFEE/Repeatabil ity Cumulative 4sec

4 5
' Qﬁ:::ﬂ
] LA i
i
H
H
: i
—
} 1 I _~|

7.8 EIHBENAERHBEBICL > THVET,

7.8 Indexing accuracy is measured by an optical instrument.

B ERRI (R A

Tilting axis coordination related value

% :
{ ‘ — u-‘ D
u A <C E
I ;




5 EERER

BEFERE, TERRICBRMAT TERICAVETR, K
DHERICEBELTCERE -REGET>TTEV,

5-1 BT EEB~OIMAT

DEBRRIGBOTARAVNCREZFHR T/ —T7 (UL
—a—7)EE T, BB E IRV ERICEE LT CT
3,

) TEMM DT —7 LE.NC BF—7 L oRAAEERT
AR AR W LRRERBL.BERLTTEW, A
—HERITVLXAERHEEAICRBETECE
ELTRAMATTTEY,

NEZERHFLVBELLMBICRMAT TTE N, BAEER
DHAR Ty sk TEBBOT—T A0 T EITIIHA
BET, T BEHAR T a7 bDTEERKENESIT
B.TEOAEIZERETNC HF—TA2BWAAIFCFE
vy,

DNBOIFVTHRERERALTCNC BF—7 15T
BIZL-2hEEELTTEN,

‘i -3 £
= =

NC HF—7 A& TESBICERATAE 100, Btz
— 2% IHERL TR TTFEY,

FICTEEBR DT — T VB DHVIEAE U R L~y R E R
BLT, LEBERORAT I a N —FHAWTATC B,
AE R~y REIINCHF—TAERER G —7 0 =
THR—A, HEFR—ABTFHELRVEERIEE T &N,

= =

=T NEESTT0, BEBARAMNZAEZNT D, Bl
BRI, FELRAEOLAEVTTEN,
=T NEEDTTEVTRE BETARNIHYET,

‘i &2 &
= =

BMEZESCHAL. /S0 7B AEORAMNREON
NI TREMITTTEY, (P2 8H)

5-2 $4h

YA HRTEREIZIEI NC 35— 7 VRN BB BEZANRLT
BUET, EBICAIRICHEORBEGET V. BioT
WEBBRLTTEN, (PT3H8)

A = =

EEH. ERRIEREEIC I TLIBENIZERDET
NBEEERII6 FAFHHBIX I E8ILEAEL
TTF&EV,

ABET, FTHBEZER2ICIToTTaV, BHOBICI
PRI INBALEWISIC, BB OorzEnnic®vT
FHLWHEANRTTED, bLEIHRTINADLE, Tt —A
Xy MTE0EERHOEMERL BEET. EHE
HEETIRIF T TI—LDRRBICEVET,

5 Operation Ready

After unpacking, the tilting rotary table is mounted to the
machine tool. Observe the following procedure before
performing the operation (trial run).

5-1 Table transfer and mounting to machine tool

1) Carefully transfer the table so as not to apply any shock
with the ropes of sufficient strength hooked to eye
bolts.

2)Clean the table face on the machine tool and the
mounting base surface of NC table after checking that
burr or flaw is not found. If the burr or flaw is found,
repair them with the oil grinding stone.

3)Mount the table on the most suitable place for working.
Fit the guide block on the mounting base surface in the
T-slot of table for the machine tool. When the clearance
between the T-slot and the guide block is large, fit the
guide block to the side in the T-slot before mounting
the table.

4) Securely fix the NC rotary table to the machine tool
with the attached clamper.

A varRNiNG

When mounting the NC rotary table to the machine tool,
check the mounting space carefully.

Especially, take care so that the NC rotary table, cables
and air/hydraulic hoses will not interfere with the splash
guard or ATC device and spindle head of machine tool
because the table or spindle head moves.

AXWARNENG

Do not damage the cables by placing a heavy thing or
pinching them.

If the cables are damaged, there is a danger of electric
shock.

AL vARN NG

Tighten the bolts of clamper at the specified torque by
using the mounting seat effectively. (See page 2.)

5-2 Oiling

Lubrication oil has been already filled in NC rotary table
before shipping.

Check that the lubrication oil is filled to the center
position of the oil gauge before operating the machine.
(See page 7.)

AhcruTion

Replace lubrication oil every 6-month and hydraulic oil
vearly. At this time, completely drain the oil. When filling
the oil tank with lubrication/hydraulic oil, remove the chip
and foreign matter on the oil filler neck. If the chip and
foreign matter are entered, the important parts such as
the worm gear, bearings, etc., are seized and accuracy is
reduced. In the air/hydraulic specification, a clamp alarm
occurs.
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UA—LEIEA AN =T D B ETEE RS
HLUTTFEW, TSR A A NS DT R 2 A5 E
DRLBWEBEICEBBIEHLTTEY, (Fig.2 &
)

HMERDIRNEREOR AR A2 0ES,

HEMET 5-5 HORIRTHBOLORIHEHE T,
EBIIHIL 5-6 ORISR THBOLOEZHERE T,

5-3 HEHLERE

ACAUHM

In the worm part, fill the tank with lubricating oil to center
position of oil gauge.

Fill the tank of air hydraulic part with the lubrication oil to
the highest level of oil gauge.

(See Fig.2.)

The shortage of oil leads to the insufficient performance of
table.

Use the lubricating oil recommended in the table on the
item 5-5.

Use the hydraulic oil recommended in the table on the
item 5-6.

5-3 Required lubrication oil volume
(B /unit: Uy FIL/liter)

B /Type 11182
EREE S /Tilting axis 0.45
xRy Y X4 /Gear box 0.2
El&R#hE8 4> /Rotating axis 0.6

WM FRFICIZS 72— L F 7o f 32MT (KL BLEE) 2 A
nNTHLET,

5-4 {EEHAERE
: (EHEHER, T7NFOT—R4H. I7HESD)

Filled with Daphne Multiway 32MT (IDEMITSU) before
shipping.

5-4 Required operation oil volume
(For air hydro booster at pneumatic/hydraulic spec.)
(BA/Unit: Uw FIL/titer)

WIS 7 == R AT AR 32 (HEEE) 2 AR
ThYET,

5-5 HESE S
(BAEZL—F ISOVG32)

B3 /Type 17182
YEB ML A E /Hydraul ic oil 0.3
Filled with Daphne Neo fluid 32 (IDEMITSU) before

shipping.

5-5 Recommended lubrication oil
(Viscosity grade  1SO VG32)

A —H—/Maker

B R4 /Name

HICEEE/IDEMITSY

FI=—IINFyx A 32MT/Daphne Multiway 32MT

E—ELTH/MOBIL

IND FS5F AL No.1/Vactra 0il No. 1

v\ I F 2 — /Japanenergy (JOND)

AT A FX HS832/51idus HS32

B = LA H/SHELL Yzl bFF AN $32/Shel | Tonna 0il S32
$TEHARTH/NIPPON 0iL 3=z 4 32/Uniway 32
O X EFHH/COSMO ZA4FH x4 32/Dynaway 32

Iy Y R/iM/ESSO

| a=\—

MP32/Unipower MP32

5-6 HEREETH
(ZHEEER. T7/N\(FOJ—24H)
(F5E 7L —F ISOVG32)

5-6 Recommended operation oil
(For air hydro booster at pneumatic/hydraulic spec.)
(Viscosity grade  1SO VG32)

A —5—/Maker

R4 /Name

S B EE/ IDEMI TSU

BIT=—FF T4 F 32/Daphne Neo Fluid 32

HIZ—ZR—i—nq4 KO

32A/Daphne Super Hydro 32A

E—EILEHM/MOBIL

E—EJL DTE XL32/Mobi! DTE XL 32

O R E 7 H/C0SMO JRERA—N—IRYY ES32/Cosmo Super Epoch ES32
#HZAAH/NIPPON OIL A—i—~NA{ 52 F V32/Super Hyrando V32
BB = LM /SHELL b TSR G AL 32/Shell Teilus 0il 32

Iy HiM/ESSO

=Ry —

SHT32/Unipower SHT32

— 1

1_.




5-7 9SU7RAEE-HEOHES 5~7 Supply of pneumatic and hydraulic for clamp

NC AF—T NI TF— T NEIT T RIS TEB R The clamper to clamp the table is incorporated in the NC
NEENTEY, FH AR IVEREIF THEE LM rotary table and two air and hydraulic clamp specifications
EII 0 7THEO 2 BVREFEISNLTCOET BELERTY are provided for operation. However, in the air pressure
FUTHREOBERAEKRNIIZT AN — A BHNE clamp specifications, the air hydraulic booster is
ENTRVET, FEBROEBEH LS bR AERE incorporated in the table. Since the NC rotary table is
TNCH7T—7ABHMAENETOTHEBRTSLEESIR delivered in  accordance with the customer's
BRI T EV, specifications, supply a pressure source according the
specifications.

5-7-1 ZHREIFTHEOBE

DE7RTarveix—va (2774057, IZANE S L— 5~7-1 Pneumatic clamp specifications

F LFalb -2+ RV FryFLBLEI)—0 T 1) Supply clean air (moisture, oil content, dust removed)

K&, By, BMEZRFB)ZHBLTTEN, passing through the air combination (Air filter, mist
DNEFOICZ TR —RAFEHELUTTEWN, separator and regulator) + drain catcher.

(BEFE O IX RC1,/74) 2)Connect an air hose to the connection port. (The
3)ZEE 1% 0.5~0.6MPa(5.1~6.1kgf/cm?) connection port is Re1/4.)
NTEEZBROFEZC=TRERIToTTEN, 3) Use air at range of supply pressure 0.5 — 0.6MPa (5.1 ~

ISTVIE R T RESTWBE, BaRssrs 6.1kgf/cm?).

MY IBBENTE A, 4) Be sure to bleed the air referring to item 7. If the air

TTRET ST TIT T TS5 FTEMEREY remains in clamp cylinder, proper clamp torque can not

BB 7 2R AN TEET, 7 HE0OE be obtained. Loosen the air relief plug and repeat the

FRAEREZSR TSN, clamp/unclamp movement to bleed the residual air.
B =THERT772hbEVE<LBOTERL = T7HEH Refer to outside view as for air bleeding point.

TITRBHL, E-EBHAEHTBARLIET, 5)When the air relief plug is too loosened, there is a

ITRERATSSTRANABANNTTEHEL v rE possibility that the air relief plug flies out and hydraulic

TESRBETTITOMBLECES MoBEHLY oil spills out. Slightly push the air relief plug with the

RNIHEETEN,

hexagon bar spanner so as not to fly out the plug and
spill out the hydraulic oil.

PEMRD (BHET T 2 THE)
Pneumatic port (pneumatic clamp spec.)

SRESHST GhIEY T > TR
Hydraulic port (hydraulic clamp spec.) )

5-7-2 MEIFTHEOEE 5-7-2 Hydraulic clamp specifications
DEFROCHEFR—AFERLTTEN, 1) Connect the hydraulic hose to the port.

(M N IX RC1,74) 2) Set hydraulic pressure to 3.5 MPa (35.7 kgf/cm?).
2) JHIE 1L 3.5MPa(35.7kef/cm)BR ELIHEA T &V, 3) Be sure to bleed the air as well as the type of pneumatic
NEWMEIFLTHFELRRICERII TR EEZTSTT clamp spec.

Sy,

R

A = = A crution

Port Re 1/4 is provided.

B O RCL A BHWTWET, In the hydraulic clamp spec, use connection port of Re3/8
MEIFTTHREZERFyMNCEREOZ RCI,/BIILT for different diameter.
THEATEY, Using the hose equivalent to 3/8 is recommended.

MEFR—RT3/BHEREIER TR,
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I R=TEFTLRVEER. AR R T T —
e B M5 2P RUCHE R~ Rl M5 23—
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H
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2RV ET,

A = =

ToI o TERICEREERBVETLERIC /TR ER
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5-8 Air purge

AWAR»NING

Dew drops may occur in the motor case by ambient
environment. In this case, each component in addition to
electric apparatus will fail or rust will oceur. Therefore,
the air is purged and exhausted from the air purge exhaust
port.

(Air Hydraulic pressure system)

The air purge is performed by air branched in the NC
rotary table from air used for clamp. Thus, air is used in
the motor case from joint with hole of 0.4mm.

Be sure to supply clean air passing through the filter (air
filter, mist separator, regulator and drain catcher).

If moisture, oil content, etc., are mixed in the air, its air is
entered in the motor case, thus damaging the equipment.
The air in the motor case is exhausted from the air purge
exhaust port.

If the air purge exhaust port is closed, condensed drops
are not exhausted and pressure is kept in the motor case
as is, thus causing in motor case damaging and motor
malfunction. Therefore, never close the air purge exhaust
port. When exhausting air, although any exhaust sound
occurs, there is no problem.

(Hydraulic pressure system)

Since an exclusive supply port for air purge is provided, be
sure to supply clean air as well as the type of air pressure
specifications (Pneumatic: 0.5MPa).

When performing the air purge, block M5 screw hole of air
purge exhaust port as shown in the outside view with the
cross recessed round head screw M5 and the seal washer
5. (If not blocked, coolant may enter in the motor case.)

6 Table CLAMP

6-1 Precautions for table clamp

ACAUTH)N

Be sure to rotate the table with the table unclamped and
use the table with it clamped after positioning. If the table
is operated in mistake, take care since the worm wheel
may be damaged. Check the signals of pressure switch to
check CLAMP/UNCLAMP operations.

ACAUTION

Never operate the table at clamping torque or more in
specification column because the clamping part will be
worn and the worm wheel also will be damaged.

AGAUTION

Clamped status is not canceled completely when residual
pressure remains while unclamping.

Thus, the table operation may continue under half clamped
condition.

Since the above mentioned case leads to the seizing of

worm gear and clamped part, take extreme care of back
pressure.




6-2 D5 T-Foo5oTBBER

In case of especially hydraulic clamp, design the circuit so
that back pressure is less than 0.2 MPa (2kgf/cm® while
unclamping.

6-2 Checking device for GLAMP/UNCLAMP

REERMERET ORI, BTV T FTL o5 ThERIE To proceed a secure work, be sure to use
FEZFATEN, CLAMP/UNCLAMP confirmation signals.
(Fig.1 2T &) (See Fig.1.)
EEshlEYy—-RKE—2% PS3 V5 THEE
Servo motor for rotating axis Clamp CHECK
o
PS175 > TR [/ & ]
Clamp CHECK _
° PS2 7295 TREA N il
Unclamp CHECK
]
t T
N . PS4 T7 205 THER
EREEY —RE—5 Unclamp CHECK
Servo motor for tilting axis
BEHEME— 27— XK Bzl 7 — 7L BEEN— XA
Inside view of tilting axis motor case Inside view of rotating axis table rear base
Fig. 1
EBWEIT L THE/MEITS THEOE A AAF DR The set pressure values of pressure switches for
EEIX, FEREERIZRLET, air/hydraulic pressure clamp specifications are as follows:
95 FHEZ/Clamp CHECK (SP1,8P3) | P

9 5 2 TR Unclamp CHECK (SP2, SP4)

2.16 WMPa (22.0kgf, cmd)
(176 112 200)

0.4 WPa (4.0kgf/ cm?)
(176 120 400)

B.ENARAL T BUA)—F—F Nt BEERLTWE
D

6-3 95T -FoHOSTRIVIAEIRNLT
BHEITTHEED NC HF—TADES, IV IARA
NTERBLTWETRE, Z0EFRZEELFELLTRD
o TV ETOT, ERERBFICEITEETE N,

192 B ARKEE SR
[BRE7 > o5 7]
IV AR ONe o - F—F VT I57
IV /AR OFFee s T —T V757
(B S 7]
IV IALR ONs = e F—TFNI5F
YU IAR OFFe e F—FNTFL 57

A =

WMEIZTHEDODEE . YV IARAATERNELTCHE
A,

NC HF—7 VDA~V IAR AN T 2RI 2EE1
y LA TERLTTSN,

===
=
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Pressure switch used is made by Willy Vogel AG.

6~3 Solenoid valve for CLAMP/UNCLAMP
In case of NC rotary table made by air hydraulic clamp
specifications, the solenoid valve is incorporated. Since
the following piping is used as standard, take care when
electric cables are connected.
Refer to outside view and item 19-2.
(Excitation Unclamp Spec.)
Solenoid: ON - Table UNCLAMP
Solenoid: OFF -+ Table CLAMP
(Excitation Clamp Spec.)
Solenoid: ON - Table CLAMP
Solencid: OFF - Table UNCLAMP

ACAUTION

In hydraulic clamp specifications, the solenoid valve is not

incorporated.
When the solenoid valve is mounted outside of NC rotary
table, route cable at the above specification.
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7 Air relief

7.1

Be sure to perform air relief when lubrication oil is
supplied after disassembling the table or the brake alarm
occurs. If air is not sufficiently exhausted, the alarm
occurs because of clamp. failure.

Pneumatic clamp system (See Fig.2.)

1) Tilt the rotating axis 90° from the horizontal state of
table (0° ) to make the table vertically.

2)Move the piston of the cylinder for the tilting axis or
rotating axis (hereinafter referred to as piston) to the
returned edge. When the air is supplied with the
solenoid valve ON at excitation unclamp specification
and with the solenoid valve OFF at excitation clamp
specification, the piston moves the returned edge (See
page 16).

3)Remove the hexagon socket head taper screw plug @
and the tank cover on air hydraulic part (hereinafter
referred to as cover) @ and fill the oil tank fully with
the specified hydraulic oil.

4) Check that the hole of hexagon socket head taper screw
plug @ is full with the lubrication oil and tighten the
hexagon socket head taper screw plug @.

Air relief on tilting axis side

1) Advance the piston and clamp it. After that, push the
air relief plug @ slightly with the hexagon bar spanner
and cover it with a waste cloth to release air by
loosening the plug slightly.

2) When bubbles (air) mixed with oil does not run over the
air relief plug @ by repeating clamp and unclamp
motion, tighten the air relief plug @ under a clamp
state.

Air relief on rotating axis side

1) Perform the air relief with the air relief plug @ by the
above steps 1) and 2).

2) After that, perform the air relief with the air relief plug
® by the same steps.

3) When the air relief is finished, fill the hydraulic oil into
the air hydraulic oil tank to maximum oil level in the oil
gauge on the tilting axis base side face.

4) When the work is finished completely, check the O-ring
on cover @ mounting part is not run off from the
groove before mounting the cover .

ACAUTION

1)When the air relief plug is too loosened, there is a
possibility that the air relief plug flies out and hydraulic
oil spills out. Slightly push the air relief plug with the
hexagon bar spanner and cover it with rags so as not to
fly out the plug and spill out the hydraulic oil.

2) For air relief, although unclamp time may be short, take
a clamp time of 5 seconds or more.

3) During air relief, since oil becomes short, bleed the air,
filling the oil tank with oil.

4) After finishing the air relief, cleanly wipe oil spilled
around the unit with a waste cloth.

5) Fill the oil tank with the hydraulic oil to a high level of
oil gauge.
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7-2 MESSTHBE (Figd 3H)
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7-2 Hydraulic clamp system (See Fig.3.)

Tilt the rotating axis 90° from the horizontal state of

table (0° ) to make the table vertically.

Air relief on tilting axis side

1) Clamp the NC rotary table (apply hydraulic pressure).

2)Push the air relief plug @ with the hexagon bar
spanner slightly .and cover it with a waste cloth before
bleeding air by loosening the plug slightly.

3) When bubbles (air) mixed with oil does not run over the
air relief plug @ by repeating clamp and unclamp
motion, tighten the air relief plug @ under a clamp
state.

Air relief on rotating axis side

1) Perform the air relief with the air relief plug @ by the
above steps 1) and 2).

2) After that, perform the air relief with the air relief plug
® by the same steps.

A cruTion

1)When the air relief plug is too loosened, there is a
possibility that the air relief plug flies out and hydraulic
oil spills out. Slightly push the air relief plug with the
hexagon bar spanner and cover it with rags so as not to
fly out the plug and spill out the hydraulic oil.

2) For air relief, although unclamp time may be short, take
a clamp time of 5 seconds or more.

3) During air bleeding, since oil for the pump unit becomes
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IT7HRETSYT (ElExd)
@ Air relief plug (rotating axis)

ENSAEMHAT
Hydraulic port for tilting axis

short, it is necessary to fill the oil tank with the
hydraulic oil.

4) After finishing the air relief, cleanly wipe oil spilled
around the unit with a waste cloth.

5) Take care so as not reduce pressure during clamp.

7-3 Maintenance inspection
1) Air may mix in oil during operation because the piping
joint, each plug, etc., are loosened. At this time, bleed
the air according to the procedures of the abave.
2) The hydraulic oil is deteriorated when it is used for a
long period of time. Replace the oil every year.
3)With the NC rotary table operated after ready for
start—up, if a brake alarm occurs, check the air bleeding
for confirmation.

IF7HRETS Y (ElEH)

Air relief plug (rofating axis) {)
ITHRETST ({E4E)

Air relief plug (iilting axis) @

Bz kRO
Hydraulic port for rotating axis

Hydraulic Pressure Spec.

Fig. 3
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8 Inspection

Daily inspection

1) Check the fixing condition of NC rotary table (including
jig if mounted).

2) Check the electric connection cables and the air hoses
are not damaged, and also, check the pneumatic and
hydraulic pressure.

3) Check the oil volume of air hydraulic system. (Check
that the oil level of hydraulic oil is in the upper part of
oil gauge.)

4) Check the zero return motion (machine), indexing
motion and position.

5) Check unusual vibration and noise do not occur. (Body,
motor)

6) Check unusual heating. (Body, gear box, motor)

Periodical inspection (Inspect the following items every

6-month.)

1) Check the dirt degree of lubrication oil.

2) Check the dirt degree of hydraulic oil.

3) Check connectors are well mounted and cables are not
damaged.

4) Check wiring cables in the motor case do not corrode or
are disconnected.
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9 Mounting of Workpiece

Mount the workpiece securely to increase accuracy.

ALWARNING

If the workpiece is not mounted securely, accuracy
becomes not only worse but also the machine and tools are
damaged. Therefore, take extreme care because it also
causes an accident resulting in injury or death in the worst
case.

AhcAuTion

When the workpiece that flatness and straightness are not
obtained is tightened as is, the workpiece or the rotary
table may be distorted, thus resulting in low accuracy or
unevenness rotation. In such case, insert the shim(s)
between the workpiece and the rotary table.

Ahcavtion

When the workpiece is tightened, fix the workpiece equally
and securely on the rotary table as much as possible.

10 Backlash Adjustment of Worm Gears

The worm shaft and worm wheel are made of the special
materials and they are accurately machined.

The dual lead worm system is adopted for eliminating the
backlash of worm gear. It changes the lead of right and left
teeth of worm shaft a little and adjusts the backlash for the
worm wheels by shifting this worm shaft in the axis
direction.

This dual lead worm system can adjust the backlash finely
without changing an ideal engagement state and it is
theoretical and most secure backlash adjustment method.
Although the backlash of worm gear has already been
adjusted before shipping, it is necessary to adjust the
backlash when the machine is operated for a long period of
time. The proper values for backlash are shown in the
following list. These are values when the machine is
cooled. Thus, they are values after interrupting for a long
period of time. Consequently, when the machine is
operated for a long period of time, the backlash becomes
small in comparison with the following values.

IMPORTANT

If backlash is too small, the worm gear will cause seizing.

OIS ILBIERE O Adequate Backlash
T—LNEGETCOHNES (um) [ 1 REERE (M)
Arc length at peripheral table position (gm) Converted angle (sec.) in [ ]
& X /Type 17182

[ ¥58l /Rotating axis

13~38 [30~88]

EHE/Tilting axis

5~8 [12~20]

NRolSol REZTIEER. TTREO Ay IS B
PRI AR FETREL, TOBRFBLTTE,

When adjusting the backlash, measure the current
backlash by the following method.
After that, adjust it.
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T=FXL

T:MVZ (Nem)

F:Mx275 (N)

L:F—TAPLhnbll FEMz 38 EToERE (n)

Fig. 4

10-2 EHEEIF—LXVYDNRYISYS RS E
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T=FXL

T:dvZ (Nem)

F: %574 (N)

LEHSRO»LH F M2 38 TOERE (m)

10~1 Measuring method for backlash of worm gear for rotating axis

1) Set the dial gauge the periphery of T-slot on the table
top face.

2) Read the value of dial gauge at the position where the
table stops after rotating the table slowly in one way
with the flat steel or round bar inserted in T-slot on the
top face of table (with worm wheel gear tooth attached).
At this time, for the torque added to the table, refer to
the list created later. Next, rotate the table under the
same condition in the reverse direction to read the
value of dial gauge. This difference of measured values
is the backlash.

3)Perform the above measurement at 8 positions by
rotating the table and compare them with the above
adequate values. (See Fig.4.)

T=FxL

T: Torque (N°m)

F: Effort force (N)

L: Distance from table center to point to add force F (m)

10-2 Backlash measuring method of worm gear of tilting axis

1) Set the dial gauge the periphery of the table top face.

2) Read the value of dial gauge at the position where the

table stops after rotating the tilting body slowly in one
way with the flat steel or round bar inserted in eye bolts
screwed in tap holes on the table back face (with worm
wheel gear tooth attached). At this time, for the torque
added to the tilting body, refer to the list created later.
Next, rotate the tilting body under the same condition
in the reverse direction to read the value of dial gauge.

This difference of measured values is the backlash. (See
Fig.5.)

T=FXL

T: Torque (N-m)

F: Effort force (N)

L: Distance from table center to point to add force F (m)

Fig. 5




F—TNEK/Table type TT182

kL% /Torgue [Bl858l /Rotating axis 30

T (N=-m) |[HEHE/Tilting axis 9

10-3 EEEI+—LXYDRVISYSHERE

(Fig.6 )
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Lock nut
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5mm drill

2

10-3 Backlash adjusting method of rotating axis

worm gear {(See Fig.6.)

1) Drain lubrication oil from the rotating axis lubrication
oil drain port. (See the outside view.)

2) Remove the cover @.

3) Remove hexagon socket head set screws ® which fix
lock nut @ and bearing case ® before loosening
hexagon socket head screw @.

4) The lock nut @ is engaged with the bearing case ®)
by M42, P1.5 screw. Since eight 5mm drill holes are
provided on the periphery of the lock nut @ and the
bearing case ®), fix the bearing case ® with a proper
round bar before loosening the lock nut @.

5)When rotating and advancing the bearing case ®
clockwise by using the above 5mm drill hole, the
backlash becomes small.

6) After adjusting the backlash, fix the bearing case &
and tighten the lock nut @ securely. Then, measure
the backlash again and check that it is proper.

7) After checking that the backlash is proper, mount the
cover (D again to the original position with hexagon
socket head set screws @ and @.

IMPORTANT

Each interval between the hole and the hole of periphery
of bearing case is 45° . When rotating the bearing case
45° | the backlash of about 8 # m is reduced at arc length
on the peripheral position of table.

DA CAUTION

Adjust the backlash slowly and carefully without adjusting
the backlash at a time.

A;GAUTlON

When mounting the cover @, do not damage O-ring ®.

RARMGEILEDRY
Hex. socket head
set screw

ETEAA
Cross Section AA 3 M42X15

RARMELEDHR Y

Hex. socket head set screw

Hi— oy NPV T5—-2

Cover O-ring Bearing case
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10—4 Backlash adjusting method of tilting axis

worm gear (See Fig.7.)

1) Remove the workpiece, jig, etc. on the table before
adjusting and horizontalize the table.

2) Drain lubrication oil from the tilting axis lubrication oil
drain port. (See outside view.)

3) Remove cross recessed round head screws ® and @
to remove the cover @ by using two punched taps @
on a diagonal line.

4) The bearing case @ is positioned by adjusting screws
@ and hexagon socket head cap screws @.

5) When loosening eight adjusting screws @ to the same
amount and tightening four hexagon socket head cap
screws @ to the same amount, the bearing case @
advances and the backlash becomes small.

IMPORTANT

The rotating angle of adjusting screw to reduce the
backlash to 0.01mm is as follows:

B /Type

17182

& LAE/Return angle

#1/About 90°

FEREOELEL FREFOFIETERMNT . Lonber
NIRRT TTF &V,

RfT#%. BUT—TANBTONY 59 BERETE
Vo BIErFTIZREMEACEE I, BEECHES
EERTHERTEN,

=
=

4 ¥ H

RoITv DB —ECTRE 3, et EER
FToTTFEN,

=
=

A =

AR—DOOBEIRMTOBIZIE, O 1o Z@%E 74 i
BT 2T TTFEN,

RERMTERIL L
Hex. socket head
cap screw

0Y > J/0-ring

When adjustment is finished, mount the workpiece, jig,
etc. by the reverse procedures as the above and tighten
bolts securely. After mounting, measure the backlash
again on the periphery of table at the same position as the
position before adjusting, and check that the measured
value is proper.

IMPORTANT

Adjust the backlash slowly and carefully without adjusting
the backlash at a time.

ACAUHON

PIO%AT4>»TX9Y 3
Adjusting screw

When mounting the cover @, do not damage O-ring ®.

BEsy 7

+FARRE AN
Punched tap

cross recessed round
head screw

RTFPYLT5—X
Bearing case

Fig. 7




11 FEEON\YISYVEDRE 11 Backlash Adjustment of Spur Gears

111 RSB EEED/NvISVIEELZ 11-1 Backlash adjusting method of rotating axis
(Fig.8 &) drive spur gears (See Fig8.) )
Z1~-22 OEBE O\ v IV REIIRA N AABESNEBARALE The backlash between Z1 — Z2 spur gears is adjusted by
Orx—rAlEIcE T, e—FUEBELABEL CHMMERS changing a center distance after adjusting the motor
B ERARZLIC LTIV ET, position with hexagon bolt @ for the stopper attached to
DF—T NV EERKREDMNBTAYITLAELT-T the motor side.
FEw, 1) Adjust the backlash where the table surface is
)EREEEEHER RSB O IREET, MERS horizontal.
) 2) Drain lubrication oil from the rotating axis lubrication
NE—FEEELTND 4 KOBRMRAALINDELTHE oil drain port (See outside view).
HET, 3) Slightly loosen four mounting bolts @ which fix the
Ay NAARARLVIOERICEL, ARy RBAARARL motor.
FMO%E WD EIIZRIL TRy Ty ERITLALY 0 127 4) Rotate hexagon bolt for stopper @ clockwise and
B8, E—FEENLET, hexagon bolt for stopper @ counterclockwise slowly
5) XY —NEENYITyEN(0.02~0.04mm) 225 & and move the motor so that the backlash becomes zero
HNZE—F BT HEES A A ARERLNOZEL (0) approximately.
TF&EW, 5) Rotate the hexagon bolt for stopper @ to distance
B, Ay RASRAERLID, QOXPEyFIT 1.0 TTO moving the motor so that gears will be engaged at
T Ay ARARLVINOBLUO®%R 10° (1,736 H proper backlash (0.02 — 0.04mm).
R)ETE Ay ITy BN 0.02mm BIELET, Moreover, since the thread pitch for hexagon bolts for
6) Ay NARARNLINOFELTE—22BL LT 2ns stopper @D and @ is 1.0, when rotating hexagon bolts
E—FLAL RARAFRAINDLOTERZELTTE for stopper @ and @ 10° (1/36 rotation), the
W, (ZoORE—FllEICHE TTHD backlash varies 0.02mm.
FAXNT =D TCE—FDOBBELXTHERTEN,) 6) Pushing up the motor by rotating the hexagon bolt for
NE—FEA ANEAARARALND., QIS TERET. b stopper (D, eliminate gap between the motor and the
TRED TV 4 KOBRMANI@ERED TTE, hexagon bolt for stopper @. (At this time, check the
Q) RAERIT Y2 EENLEHEEITHRLTATEY T motor movement with the dial gauge attached to the
MBEELARWILEZIRERTEN, motor side.)
7)With the motor attached to hexagon bolts for stopper
A ¥ = @ and @, tighten four mounting bolts ® that
loosened slightly.
- FEENTEICX. O Vo 7ORBELRVEICESE 8) After adjusting, run the motor from slow speed to high
BT TT &, speed to check that abnormal noise does not occur.

D CAUTION

When mounting the motor, take care so that O-ring @
will not be damaged.

X by INEAAEL O BfFE L X by EABRL R

Hexagon bolt for stopper mounting bolt Hexagon bolt for stopper
E—-2F5—2X
Motor case

A by INEREFL B
Hexagon bolt for stopper

N

BRI b
Mounting bolt

E—2

Motor
ousxy
z2 O-ring

Fig. 8




1M1-2 EHMBEHTEED/\vIS5yLER AT

(Fig.9 S8)
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11-2 Backlash adjusting method of tilting axis drive

spur gears (See Fig.9.)

1) Drain lubrication oil from the tilting axis lubrication oil
drain port (See outside view). -

2) Slightly loosen four mounting bolts @ which fix the
motor.

3)Loosen nut G and rotate hexagon bolts for stopper (D
and @ to lower the motor until the backlash become
zero (0) approximately.

4) To make the backlash to zero (0) approximately, loosen
hexagon bolt for stopper @ and then, tighten the
hexagon bolt for stopper @ slowly.

5) Proper backlash between gears is 0.02 - 0.04mm. Since
the thread pitch for hexagon bolts for stopper @ and
@ is 1.0, when rotating hexagon bolts for stopper @
and @ 10° (1/36 rotation), the backlash varies
0.02mm.

At this time, touch the dial gauge to the motor side to
check the movement of motor.

6) With the motor attached to hexagon bolts for stopper
@® and @, tighten four mounting bolts @ that
loosened slightly.

7) After adjusting, run the motor from slow speed to high
speed to check that abnormal noise does not oceur.

AGAUTEON

When mounting the motor, take care so that O-ring @
will not be damaged.

RN X by ISEAARIL B ovJ

Mounting bolt

Hexagon bolt for stopper O-ring

‘Ir—_
1. D

L =

S — -
C 5
I L
Fo b 2 SR R N —
Nut R
5
4
[ b
A by IAREFRIL N .
Hexagon bolt for stopper Fig. 9
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T, FEALABEERBLLUTIOCE—IET, FyZ/NBA
ZBNBFETT— TNV EHEEERETTEN,
DNFYTQERMATTWRIEDRCQEBD TS,
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A = =
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FEZAS v F
Proximity swiich

12 ZRN (Zero Return) Device

The contents of this item are unnecessary for the NC
rotary table of Kitagawa's controller spec. and additional
axis spec. which don’t have a proximity switch for ZRN
deceleration.

12-1 Rotating axis ZRN device (See Fig.10.)

The rotational direction for ZRN is clockwise (CW).

The dog for ZRN deceleration is mounted inside of table

and it can be mounted on the circumferential position.

When a zero position is changed or return rotation

direction is changed counterclockwise, since it is

necessary to change the dog position, the following
procedure is recommended for adjustment.

1) Drain lubrication oil from the tilting axis lubrication oil
drain port (See outside view).

2) Remove covers O and @.

3) When the cover @ is removed, since a dog adjusting
hole is found, rotate the table with the manual pulse
generator or JOG key to the place where the dog can be
found.

4) Loosen set screws @ which fix the dog @.

5) Move the dog @ to the proper position.

6) After adjusting the dog position, tighten set screws ®
securely.

AGAU‘HOM

—~ Set screw
e K ¥ /Dog

When mounting the cover again after adjusting the dog
position, take care so that O-ring is not damaged.

The proximity switch is used as the dog detecting sensor.
The gap between the dog and the proximity switch is set to
about 0.75mm. (Thread pitch for mounting the proximity
switch is 1mm.) The proximity switch with a lamp is used.
When the dog is detected, since the lamp goes off, use the
proximity switch as a target when the dog position is
adjusted.

12-2 Tilting axis ZRN device (See Fig.11.)

1) The ZRN deceleration dog and the proximity switch are
contained into the rotating axis motor case.

2) In the standard specification, the horizontal table face
position is regarded as an origin. The proximity switch A
@ detects dog A @.

3) When the vertical table face position is regarded as an
origin, dog A (D must be changed to “Dog A mounting
position at vertical origin”.

HI8—/Cover

EHrT
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13 Tilting Axis Over Travel Stop Device

13-

1 Tilting axis over travel stop device
(See Fig.11-1.)

1) Remove the cover on the motor case side.

2) The dog and the limit switch of emergency stop for the
tilting axis stroke limit are contained into the rotating
axis motor case.

3) The limit switch B & detects dog B @ of stroke limit
on the horizontal table face position side.

4) The limit switch B ® detects dog C ® of stroke limit
on the vertical table face position side.

5) The angle until the emergency stop mode is applied to
the machine from the horizontal table face is about
35° . The angle until the emergency stop mode is
applied to the machine from the vertical table face is
about 20°

ACAUHON

The angle values of 35°
face and 20°
be set.

or more from the horizontal table
or more from the vertical table face cannot

Ahcrution

13-

The angle may be limited within a standard value in
advance by customer conditions or to prevent the
interference with the jig, workpiece, etc. In this case, it
cannot be set more than the limited angle.

2 Adjusting methods of dog for vertical overtravel
(See Fig.i1-1.)

1) When the customer will change position of dog B®
according to the shape of workpiece and jig, loosen
hexagon socket head set screws which fix the dog and
slide the dog B® counterclockwise (CCW) along the
groove with the hexagon wrench still inserted in order
to recess once. (See Fig.11-2.)

2) Rotate the tilting axis to the tilting angle to be set in
the minus direction with the manual pulse generator or
the JOG key, checking that it does not interfere with
the jig or workpiece.

3) After rotating the rotary table to the desired tilting
angle, insert the hexagon wrench in the dog B® and
slide the dog B® in the reverse direction clockwise
(CW) before fixing until the over—travel alarm lamp
lights,

4) After fixing the dog B®), rotate the tilting axis again
with the manual pulse generator or the JOG key and
check that the tilting axis stops at the desired tilting
angle position and alarm lamp lights.

5) After adjusting, mount the side cover of motor case on
the rotating axis side.

AGAUTION

13-

When mounting the cover, coat the cover with liquid

packing (liquid gasket 1216 made by THREE BOND)
evenly.

3 Adjusting methods of dog for horizontal
over—travel (See Fig.11-1.)
1)When the customer will change position of dog C®
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according to the shape of workpiece and jig, loosen
hexagon socket head set screws which fix the dog and
slide the dog C@ clockwise (CW) along the groove with
the hexagon wrench still inserted in order to recess
once. (See Fig.11-2.)

2) Rotate the tilting axis to the tilting angle to be set in
the plus direction with the manual pulse generator or
the JOG key, checking that it does not interfere with
the jig or workpiece.

3) After rotating the rotary table to the desired tilting
angle, insert the hexagon wrench in the dog C@® and
slide the dog C ® in the
counterclockwise (CCW) before
over—travel alarm lamp lights.

4) After fixing the dog C®), rotate the tilting axis again
with the manual pulse generator or the JOG key and
check that the tilting axis stops at the desired tilting
angle position and alarm lamp lights.

5) After adjusting, mount the side cover of motor case on
the rotating axis side.

AGAUHON

When mounting the cover, coat the cover with liquid
packing (liquid gasket 1216 made by THREE BOND)
evenly.

direction
the

reverse
fixing until

FuJB
KFF — 1< RS ANIRHE
Dog B for holiz. OT detect.

Dog A mount. pos. at vert. origin
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Dog C adjustable range
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R LR
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Fig. 11-1
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Recess Dog B once and rotate to desire angle.

| kv B ROfE
Dog B original pos.

Recess Dog C once and
rotate to desire angle.




14 E—445—2 14 Motor Case

14-1 WML (Fig.12 SH) 14-1 To remove motor case
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B TROBEFE TIToTTaN,
DE=F5—200H83-Q, @%#HL. T—2RTVYL
ARNATEDBERERNLORE, RUakI/47L
—rOIZORR>TVBRE, Fa, B0 3 AORE
BHLES,
(EEICSOHW TR Y EOEEE2BB TN, )
2)B—Fr—2QERM T TVBARARMELINOEED
T E—F7—AQ%EL LIF3X51cLTho<n AL
TF&uy,

14-2 Bk
NMPLDEEBOBRAZBCEI, T—2r—20D. =

When removing the motor case of tilting axis for
maintenance, etc., the following procedure is
recommended.

1) Remove the covers @ and @ of motor case @ and
disconnect wiring cables from electric apparatuses of
motor and solenoid valves, etc. and also, remove three
piping of red, blue and black connected to the
connector plate @. (For piping, refer to the piping
diagram of item 19.)

2) Loosen hexagon socket head cap screws & which fix
the motor case O and remove the motor case slowly
with the motor case @ raised.

RIFTL— QOB EITIE O Vo V2R, E—g4 14~2 Countermeasures for waterproof

—ADLEHR— @, @DEEEEITILIRIE % (RY—
VrE21e) BEALTOOET,

A = =

B —2DOR PR/ F - OEBERAITT 28
B OV BRBELRVIITEBEICRATTFE,
OV RBELETL HHARBATIR RS
7,

A

AN BT TG E 2 2 BHLTTE
A%

A

TTR—ZIEEOOEWIICERMATTTFEN,
o, 2T R AR B ALV ISR T T an,

e
=

N

=
=

N

i

T

I

8

IHI

=
E_
.ﬁ

To prevent the motor from coolant penetration, O-rings
are used to the mounting faces on the motor case @D and
the connector plate @, and also, liquid packing (1216
made by Three Bond) are used on connection parts among
the motor case @ and covers @, @.

AlGAUTHON

When reassembling the motor case ® and connector
plate @, take extreme care so that the O-rings will not
be damaged. If the O-rings are damaged, coolant may
enter into the motor case.

A CAUTION

When reassembling the covers, coat connection parts with
liquid packing.

Ahcaution

Connect the air hose correctly and take care so as not to
bend it.

Hi5—
Cover O
Hiv—
\Cm@

] aAxT27L—h
-E Connector plate
i T—-25—2

Motor case < )
[ /I RARGERNL b

Fig. 12

Hexagon socket
head cap screw @

U

Cal




15 E—20OBE
15~1 {EEEBER B E—4

15-1-1 HsL
T-IRBORE, 7B THESBHIB AT
TROBRTIT>TFEN,

(Fig.13 1)

DEEHRESY— RNy s 2EEHEm D XogsEd, O+
RSB E)

2)14-1 BV, B—Fr—AENLET,

AN RARERLVINOEEDET,

DE—FZ@EEELTVBANARMRAEA LT,

5) E—F@EFHL EITHI5ICWwotE—2@% 4L
T

a4
Connecior

P
O Spur gear
)
RARMGRN b

15 Motor

15—

FY—HKy o2
Gear box

@ Hexagon socket head cap screw

Motor

1 Tilting axis drive motor

19-1-1 To remove motor i

When replacing the motor, remove the motor according to

the following procedure. (See Fig.13.)

1) Drain lubrication oil from the Iub. oil drain port of gear
box. (See the outside view.)

2) Remove the motor case according to item 14-1.

3) Loosen hexagon bolt for stopper ®.

4)Remove hexagon socket head cap screws ® which fix
the motor @.

5) Remove the motor @ slowly, raising it.

AR %
@Connector
oury
@O-ring

A by ISEFREERN
@ Hexagon bolt for stopper

Fig. 13

15-1-2 BT

DEAE (FYy—=Rys72DeE—F@D) L0V FERZER
LTTF&EN,

2)0 I 7@FBAT T, LRBALLHFOFIETE—#
@FBAATTTE,

EAHTHE, 8 BRIENEEECODO v ITv o EREL
TTF&EW,

m

af

A

BATOBER, FTEEEZFERL. IIEnHFLTCWAR
WILERRLEE. TEEORGE > ARVISIEEIR
FToTTFEWN,

A

Mo

gt

F—Z@QEFBAMATAEEIT. O V7@OBBELRVISI
BEIRMNTTTFEN, QU 7ORBELETL. BEDR
NE—Fr—2ARITBATIBNIHVET,

o
=2

R

A

ax7ZO 16-2 IBIZHEW BT TT&EW, £, 25Rk7
2LV OEMABOENIIICLon 0 EBAHT,
TARTFNIZY, BRIOLERWIIITLTTEN,

15-1-2 To disassemble motor

1) Clean mounting faces (gear box @ and motor @) and
O-ring grooves.

2)Mount the O-ring @ and mount the motor @ by the
reverse procedure as the above removing.

3) After mounting the motor, adjust the backlash of spur
gears ® according to item 8.

IKCAUTION

Mount the motor to the spur gear ® carefully after
cleaning so that the spur gears are not damaged.

AhcauTtion

When mounting the motor @), take extreme care so that
O-ring @ is not damaged because lubrication oil may
enter into the motor case.

IXCAUTION

Connect the connector @ according to item 16-2.
Connect the connector @ securely so that the pin does
not cause contact failure, and also cables are not bent or
crushed.



15-2 EIEEHERETE—4

15-2-1 WskL

T FRBROBRE, T— 22 BRATHERLEES I

TROBETIToTFXN,

(Fig.14 B 1R)

DERHEEEHEEBEB oLk, AEES
HR)

DHR—-DEHNLET,

DNAMYRARBRLINOEEDET,

DE-FOEEELTWAANERMAELIEEHLET,

5) T —F@EEL EIFBL5100-<n s — 2@ L%
T

15-2 Rotating axis drive motor

15-2-1 To remove drive motor

When replacing the motor, remove the motor according to

the following procedure. (See Fig.14.)

1) Drain lubrication oil from the rotating axis lub. oil drain
port. (See the outline drawing.)

2) Remove the cover (@.

2) Loosen hexagon bolt for stopper ®.

4) Remove hexagon socket head cap screws & which fix
the motor @.

5) Remove the motor @ slowly, raising it.

A by NEARARL b
Hexagon bolt for stoppe@
NERMRIL b

Hexagon socket
head cap screw @
£

-2
Motor

L

HiN—
Cover

!

T
Spur gear

axo4
"J Connecior

i

|
S oYLy
O-ring
15-2-2 B4+

DENE(E—4@)E O /BEERLTTI,

2)0 V7 @FRMAT T, LRBRALESDEIECE—7
@FBRAITTFEN,

NBWATH.8 HERWEHECHO vyl 2L
TTF&EW,

A = =

BRATOBRZ, FEE@E2ERL. IIZEBMELCWAE
WILERERLAEZ, FEEORE 1AV IES
ToTT &N,

A = =

T—F@EBMATAEEITIZ. O Vo /@R BELR VLS
WEBICRATTTSW, OV VO BELEd L. BB
HBE—Fr— AR BATERARHEST,

A = =

axzZ Ol 16-2 TR AT TF RV, ¥/, ok
FORELVOEMARDENISIZLony LB T, r—
TR, ERZOLRNW IS LT T &N,

ORI H
Connecior

Fig. 14

15-2-2 To mount drive motor

1) Clean mounting face (motor @) and O-ring groove.

2)Mount the O-ring @ and mount the motor @ by the
reverse procedure as the above removing.

3) After mounting the motor, adjust the backlash of spur
gears ® according to item 8.

.ACAUTION

Mount the motor to the spur gear ® carefully after
cleaning so that the spur gears are not damaged.

A crution

When mounting the motor @), take extreme care so that
O-ring @ is not damaged because lubrication oil may
enter into the motor case.

AGAUTION

Connect the connector @ according to item 16-~2,
Connect the connector @ securely so that the pin does
not cause contact failure, and also cables are not bent or
crushed.




15-3 FEHBEOWMA T

FHEORMFETIE—FZOVYTIRERE—FD TS

CEIZL-TERDET,

FILEAENRE 3 ARV TR FTRESE R TRATT

T&EW,

O7F == %7}

DF—NR—xT7bOEBEREEEOAROIIZEN
WD ES,

)T MIE—E2RAT T, EEESRMA TR,

Tk FybERAT T, FybLodh bFEfMiT
7,

OAP A~ % T (F—4FE)

DA~y 7OEBRUCFEEEORABMOIIZEN
WIZEERY %4,

2) 7 MIFxF—EB AT ET,

NEHEHELFHRERAINCLoPVEEELEZT,

DRV AL TEFT RO NV EEER Sy 7RI Lo
Y ERFTITET,

OARR by T (T2 THER)

DA~ Y7 OERBRVTEEEORYMOIIZEN
WIZREY, ANV TV—Z28Y%T, 7275, U
AVRREVTFUOROBERCBERMAZEEL
TeAANRT V=R EA LN,

DX TMIFH R, oy Z2—% EHEHEDIE
WEABET,

NFDOEE, oV T (A F I T TR TE2ED
VIR ATV TEMETRIICERANT 5,

DBEHERNECTRLVINERMAT T, AR ORI
SUEFI. THEOREEE— DTS PWME N
EATITRB IR T ET,

5) W XN G FIB B RN e 2B LI AE TR AT
TFEW, 0%, THEOBRMUBOREELTE
R

) EWEDHBEILIA YA =&Y TT, Bl —
WEAMITET, TEEREL T AT AT — D 0iERM
0.0lmm PLTFICRAETHE 42 DR N ITEHEL
TTF&EW,

NDNFEEERL>NYE YT MIBEENTWAIERTHE
BT EN,

15-3 To mount spur gears

The mounting method of spur gears varies by the motor

shaft and flange diameter. The following procedure is

recommended to mount the spur gears by three-method
mainly used.

OTaper shaft

1) Wipe up dust adhered on the taper shaft surface and
inside of spur gears.

2) Attach the key to the shaft before mounting the spur
gear.

3) Attach the washer and tighten the nut securely.

OStraight shaft (with key)

1) Wipe up dust adhered on the straight shaft surface and
inside of spur gears.

2) Attach the key to the shaft.

3) Fix the spur gear and waster securely.

4)Mount the spur gear with the washer to the shaft
securely by using the bolt.

OStraight shaft (locking element spec.)

1) Wipe up dust adhered on the straight shaft surface and
inside of super gears and coat them with oil or grease.
However, do not use lubricate of silicon system or
molybdenum system, or oil and grease including an
extreme~pressure additive agent.

2)Insert the washer, locking element, spacer and spur
gear in order.

3) At this time, attach the locking element (Generic name
for inner ring and outer ring) so as to pressurize the
inner ring.

4) Tighten bolts on each diagonal line equally in order so
that the end face of spur gear and the flange end face of
motor become parallel.

5) Tighten the bolts until washers do not move in an axial
direction. After that, adjust the mounting position of
sSpur gear.

6) Attach the dial gauge to the end face of spur gear and
tighten bolts equally. Rotate the spur gears and also,
tighten each bolt until the run out of dial gauge becomes
0.01mm or less.

7) Check that the spur gears are fixed to the shaft
securely.

F—r— 7k

Taper shaft E— 2 /Motor
S EE/Spur gear
F —/Key 1 J \
—_ - _
Fy bmut/ =

oYLy
Locking element

ALY~
Dial gauge

AhL—bv¥T b
(rarvy v 7H{E)
Straight shaft
(locking element spec.)

T E/Spur gear
IV +/Bolt

A

Il

M

7 X /Washer

I b/Boli

AV +/Bolt

4 4 #/MWasher
A resher

72 1) L4 0uter ring

A ~—/Spacer

4 >7F YU J/Inner ring

AZBEEl/Detailed part A

30 —

AbbL—tvx7 b

£ —Z/Motor (it %)
% —/Key \ Straight shaft
88 E/Spur gear s L\, (with key)



16 aARIEZDER

16 Connector

I T ADEROBIR L RGEFEAM vF Enax When removing connectors (made by MOLEX) such as
7% (MOLEX #) 2B+ B AR TROESE caxsys proximity switches, etc., unavoidably in motor case
HLTTFEN, removing, the following procedure is recommended.

16-1 H4iL 16-1 To remove connector
DIEATI QDY A@% M EZ AR RE, 5T 1) Pushing the claw @ of receptacle housing, remove the

T T QLV NI T @FMLET,

A = =

T—T VB ENT RN L,

plug housing O and receptacle housing @.

Ahcaution

Do not apply any load to cables.

7’77’/\'7//’7 'Jﬁl\'?/‘/'?
tacle housing

0 L=
16-2 Hufdif 16-2 To mount connector
D57\ gr ZQE)EANTLU 7 OO EILE ORI 1) Mate the plug housing @ to the receptacle housing @)
Eh¥Ed, as shown in the following figure.
2)7‘3?/\7977@&:Uﬁ/\ﬁf)77®%ﬁj\b‘ BFwe 2) Insert the receptacle housing @ into the plug housing

BERTEETLOMYEERATFEN,

3) WA, 3%<)12/\'7//ﬁ®75:§15’§‘9 ®iFlenzis

TRERR T EW,

A = =

BTN ak s 2R — T A SME R E T L5 R

T&Eu,

A = =

&y,

A = =

=T NICB W ENT RN E,

TI2INyTL g

O Plug housing

@ securely until a clicking noise occurs.
3) After mounting, pull the receptacle housing @ slightly
and check that it does not draw out.

AiCAUTION

Check that connectors and cables are not damaged before
connecting.

jiCAUTHON

T=T BTN, BREVLARAVWISIICLTRATCT Connect cables so as not to be bent or crushed,

Ahcaution

Do not apply any load to cables.

Receptacle hou5|ng@
T

54 g5
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A = =

TEERKE D TITERENDL NC HF—7 L2 LR
B384, YRCUHES»RBE BERED
BIEELEAEOEO LITBWTTEN, &ML
BY IEIO, KER2RLEVISICAR R =L E D
HR=FRBITTTEN, ABE ABREAREZBETTTE
W BRI ERICFETIIHVERADT, 57 40%
BLEREZZERTEN,

17 Storage

ACAUTION

When storing the NC rotary table removed from the
machine tool, wipe up chip or coolant and place it on a
stable wooden base to maintain its accuracy, and also,
coat it with rust-proof oil and provide the cover such as
wooden, vinyl, etc. so as not to be exposed to dust, water,
etc. Avoid the green wood for making the wooden base and
box. Since the green wood is not neutrality chemically, use
the wood in which paraffin is dipped.

18 SEEH 18 Reference Data
18-1 HilRELAEDHRE 18-1 Conversion of arc length and angie
B E B =B IMPORTANT

[RBHHBERIOBLIORAMEETENISV ]
HEWT TERBCyFREN 0.05 LVIHIDRAETIFNRL
By ]EEvEnEA . AELAIEEOBEENLK
DFEXEZTHA T AW,

D: TEHOER (mm)

o A ()
L: Hill& & (mm)
\.
SN o (D)
x XD T 360(FE) X60(4r) X60 (F)
(H Xy
_ 360X60X60XL  4.125XLX10° @)
o = 7 XD o D (2
E3
L= 2 XmXD o ix107% @ XD (3)
T T360x60x60 @
By

TEHOERES 100mm LACT REEHEENR 0%
AAEEICRZTIEG)REE ST,

L =2.424X30X100X107°=0.007272mm = 7.3z m
HoTHRAESTITMN 0.0073mm FHIE 7.3um ER0E
T,

FHTEBCyFRBEN 0.5 XAETETIE Q)Xo

[GN

4,125%0.05 X 10°
a = T = 206.25

TTHLAE T 206 E1E 34 26 e/rnEd,
DEoHRiz(@2), O)RE2FE-oTHETHIIAMEERLA
EOBERTEET,

To know “ What is the arc length on the table
circumference at 30 seconds of cumulative indexing
accuracy ?” “ What is the angle at the cumulative pitch
error of 0.05mm ? ", use the following formula
representing the relationship between the angle and arc
length on the table circumference.

D :Workpiece diameter (mm)
o :Angle (sec.)
1. :Periphery length (mm)

Lo = (1)
x XD  360(degree) X 60 (min) X 60 (sec)
From (1)
360 X60X60XL 4.125 XL X 10°
a = m— ‘..(2)
T XD D
Or
L= —2X2XD o pix10%% o XD -(3)
T 360%x60x60 < ¢
{Example>

Assuming the diameter of the workpiece is 100mm, and by
using formula (3), the cumulative. indexing accuracy of 30
seconds as arc length on the table circumference will be:
L =2.424X30X100X107°=0.007272mm = 7.3z m
Therefore, the arc length is approximately 0.0073mm or
7.3 pm.
Also, converting the cumulative pitch error of 0.05mm to
an angle, use formula (2):
4.125X0.05X10°

= -——1&)————— = 206.25 sec.
Therefore, the angle is approximately 206 seconds equal
to 3 minutes 26 seconds.
Thus, by using the formula (2) and (3), the indexing
precision and pitch error can be converted in terms of arc
length and angle.



18-2 EHAEICHTEZT—TILdhibOEEsts 18~2 Coordinate calculation of table center for tilting angle

ERES 0 (KE)DBEOTF—T L d L EE X=0, Z= When the coordinate of table center as the tilting axis is
0LLC, EREE 0 ERSEBROT—T LR EES 0° (horizontal) is regarded as X = 0, Z = 0. the calculation
ROBFHERRLET, formula finding the coordinate of table center when tilting
E, FOERBRERICEHOBEEZAVTTEN, axis is tilted 6° is shown as follows:

X=Fcos 8§ —Esinf —F X=Fcos§ —Esinf —F

Z=Ecos 8§ +Fsinf —E Z=Ecos§ +Fsinf§ —E

D {Example>

E=T70, F=0 D4 In case of E=70, F = Q.

X=—170sin 0 X=—"70sin 6

Z=T70cos § —70 Z=T0cos 8 —70

T F i
Table center

18-3 J—oFH4Elg 18—-3 Workpiece interference area
BRAROBEETRLTVETOT, BRAEDE AT Since the following shows standard specifications, take
PEERVWET, care in case of special specifications. Interference with the
I THEEEDTHIZERLTWERA, clamp device is not considered.

F—JILEE
( y Table to
TT182 ss0
425 — F—FILLE
P ] [ ¢ Table fo
40° 230 8 200 2
T 210 i I | I T -35°
I 4200 8 180 /1 EECIRC _4
| | 7
I ! | — ' I l 90" — = 7’L -=
1 l | 1 ‘ 1 I -
’ 110°
90°~110 0°(7KF/horizontal)~ 90°(FEE/vertical) -35°~0° Tiling angle




19 ZHELEICBT EER 19 Piping Diagram on Air Hydraulic System

E—F T —AOBREOBICRUKET 2B TESIT When removing the piping unavoidably to remove the
TROEEEBIVREREZSER T, motor case, refer to the following outside view and circuit
diagram.
19-1 EFEERERTHBE 19~1 Outside view of connection piping system

19-1-1 BEREAEE RGFHEER

19-1-1 Outside view of piping system for rotating axis

V7 bF1 02 F 5 —J/Soft nylon tube
TS0604R (FR&a/red) SMC

V7 b0 F 2 — 7/Soft nyion tube
TS0604R (E&/black) SMC

Y 7 b4 02 F 2 —T7/Soft nylon tubes
4 TS0604R (7Rea/red) SMC

L' ¥ 2 —¥/Reducer

KQR04-06 SMC

Y 7 b B F 2~ F/Soft nylon tubes
[TS0604R (E&/black) SMC

d=F 774 /Unions Y
KJU06-00 SMC

1 & jeylinder
SSD-L-40-50 (4%%k/special) CKD

Y7 bFH1 R F 2 —T/Soft nylon tube
TS0425R (Frfa/red) SMC

PAVPA I AV )
Solenoid valve

22 AR T1/Pneumatic port

1 L > ¥/Silencer TS0604R (E&/mblack) SMC

V7 bFA 02 F 2~ TJ/Soft nylon tube VI bFIarFa—7
TS0604R (E&/black) SMC Sofi nylon tube

TS0604R (Fr/red) SMC

V7 hFAOrF a7
Soft nylon fube

BEE T > U 5 - T4/ Excitation Unclamp Spec. i 7 5 * 741 #/Excitation Clamp Spec.

19-1-2 EHE AR E RS HERE

19-1-2 Outside view of piping system for tilting axis

U > 4 /Cylinder
SSD-L-40-50 (4F%k/special) CKD

Y 7 bF 402 F 5~ F/Soft nylon fubes
TS0604R (FRe/red) SMC

X b L — b/Straight ¢6
IN-457-170

V7 bF A DL F 2 — TJ/Soft nylon tubes
TS0604R (Ft&/red) SMC

AZF T4 /Unions Y
KJU06-00 MC

T VAL S NAY v
\\\ Solenoid valve

VI NFAOLF 2T
Soft nylon iube /
TS0604BU(E E/blue) SMC

4

Y7 bhFOrFa—7
Soft nylon tube
TS0604BU(E&/blue) SMC

VI rFARYFa—T
Soft nylon tube
TS0804R (FRfE/red) SMC

¥4 L 2 H/Silencer
Ze[E S 0/Prneumatic port
a3 74 7L~ MConnector plate

T > 7 5 > TH#/Excitation Unclamp Spec. bt 7 5 > 7{+4¥/Excitation Clamp Spec.




19-2 =T EEE 19-2 Pneumatic/hydraulic circuit diagram

ST F-TNg5LT N
j Tablé CLAMP \

|

!

i

75 TR I
Clamp CHECK :
2.20MPa |
PS5 THB !
Unclamp CHECK '
_0-40MPa }
I

I

|

(F-2% N T T—25=" 1\
Booster ' Booster
HA LY
Silencer |
i

i

_.1

H- vvs1km

YA
A,

. UL RIS
e — ____|_Solenoid valve Solenoid valve
= ———
=
Ty
ITFIN— - -
Fixed throttie T=INo5>T

{for air purge) Table CLAMP

j‘ 'f )[/;j—‘u Vi ‘\ = =
. 75 TR
Qil pot Clamp CHECK
o 2.20MPa

FLU5 L THR
A Uniclamp CHECK
_0.40MPa __ e
/ T—Za—" "\

| Booster

BEEICT Elytats
FEBEWEYT, yoroowy
Customer shall  gjjencer
arrange.

| | | |
| EZEA%W,@@ QMZT S

I~ Solenoid valve B ZER D)
T - Solenoid valve

4

= meoKy

t

l BRI, A7 —J RS CV A7)
\ Inside of rotary table is Fixed throtile

\_ '\ _shown in frame (dotted line). (for air purge) .’

I73>ExX— 3 /Ar combinaton 7777
(IFTANE—+IZ b ENL—5+LEaL—%) +RLLE vy
(Air filter + Mist separator + Regulator) + Drain catcher

BT > 752 T B S SR
Excitation Unclamp Spec. Excitation Clamp Spec.




20 HEGREIZB3HEER
20-1 EHEERSEER

I 7N~ HEZEHSO
Pneumatic port
(for air purge)

20 Piping Diagram on Hydraulic System

20-1 Outside view of connecting piping system

20-2 HEERE

/

[ A

!
!

i

i

|

E mes Ay (]
| (TF R~ H)

| Fixed throtlie
! )

| {for air purge) EEs Ky

: (ZT7—FH)
: Fixed throttle

| (for air purge)

|
{

\

00

-

/" F—F N5 T Mable CLAMP

— IILTRER
Clamp CHECK
2.20MPa
PLU5THRE
Unglamp CHECK
0.40MP

2 F—TNeSLT
_ Table CLAMP

— II-THE
oG

TS5 TR
Unclamp CHECK
0.40MPa

/

oY

A

Solenoid valve

(TFP74h8—+3IX buNL—2

i I 73K 2~ a /A combination
+LXaL~2) FRLFryF

T vL/1 KT
Solenoid valve

L1 T

wir filter + Mist separator + Regulator) + Drain catcher

Customer shall arrange.

sg%L:T%EE—EmiTO/

g7 > 7 7 > TR
Excitation Unclamp Spec.

T‘JI//*\' LAY 2

FEHESO/Hyd. supply poris

4
e

=

!

(]
I/\/\
i
1

VI hFAOAYFa -7

Soft nylon fube

TS0425R (Frtefred) SMC

L ¥ 2 —H/Reducer
KQR04-06 SMC

A kL — b/Straight 46

IN-457-170

Soft nylon tube

JIbF1QLFa—~T

BRI, M7 — JILRE
Inside of rotary table is
; shown in frame (dotted line).

A

T Jib /A R
Solenoid valve

L
i

-

M

T vL/AERLT
Soalenoid vaive

EET S > THiE

Excitation Clamp Spec.

TS0604R (Ffa/red) SMC



21 T7NAFDOEIESE

Ol > J/0-ring G40

O > J/0-ring 842

N %Y~ JuiPenta seal PS16 \

21 QOutside view of Air Hydraulic Part

878 % +)/Oil pan

10

Ok

SKY/¥ v % >/SKY packing 16

* 1 VR 4 iR \
Oil route (4 in total) ‘
l
i

U 24 ~To cylinder

Fr—Ky o2

f

|

l

| ~N— X /Base
Gear box l

1

i

LT

Pneumatic Specifications

0l 2 J/0-ring 822

M

JHEATAE

Hydraulic Specification







