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Please read and understand
DANGER / WARNING items in this
manual before operating your NC
Rotary Table.

FERNDODTHLEHATES &SI
KUNIZRETH &,

Please keep this manual by your
side for answers to any
questions you may have and to
check.
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You selected KITAGAWA brand NC rotary
table because it has the features and benefits.
All of specialized features and their operatio-
ns for the NC rotary table are described in
this manual.

Make sure that you are completely familiar
with all features of the table.

Preface

Be sure to read WARNING items in this
manual for safety operation. An alert A is
shown for especially important precaution.
Please read these messages carefully and
follow their instructions.

WARNING NOTICES

Indicates an imminent haz-

A DGER

ardous situation which will

result in death or serious
injury if proper safety proc-
edures and instructions are
not adhered to.

Indicates a potentially haz-

A 7RG

ardous situation which

could result in death or
serious injury if proper
safety procedures and instr-
uctions are not adhered to.

Indicates a potentially haz-

A crution

ardous situation which may

results in minor or modera-
te injury if proper safety
procedures and instructions
are not adhered to.

IMPORTANT NOTICES
IMPORTANT Instructions for table
performance and avoiding

errors or mistakes.

et dL)IETAT / KITAGAWAIRON WORKS CO., LTD.



1 CHEAICEIZST, REDBIT -rvrrereenns 1-1
2 HAE  corrrr e s 21
3 FEREFRAE oo 3-1
4 SEERHEfE - 4-1
4-1 B & TR A~ DEY {51
4-9 EAIH e 4-9
4-3 FEEHAERE e 4-2
4-4 Ei e b b R 4-3
4-5 HSUTHHEDRE v 4-3
4-6 T TFIS—[TDUNT reeerrrennnnnnnenns 4-4
5 17*&3 ................................. 5-1
5-1 (REPAEIR crrerrrirriii i 5-2
6 BERREZE o 6-1
7 7‘——7‘»75*/7"0)5‘;.’5@% ................... 7-1
7-1 T—INISVTDEESE
7-2 VST TS UTHREE - 7-2
7-3 950 F - TFUOSUTRY L/ A RNLTD
............................ 7-2
TEMIOEY (T e 8-1
9 UA—LXFVYONVITYIHE e 9-1
9-1 VA—LXYDNYY Ty VEDRERE
........................... 9-2
9-2 VA—LEXNYDNYY Ty VEDRERE
........................... 9-3
10 AEBXEEEREEE v 10-1
10-1 RAERBER Ky T ONE
10-2 NOR AT Ly 10-1
10-3 t)ﬁ-&gﬁo)*ﬁjﬁ ................... 10-2
1 FEEONYISYVEOHRE oo 11-1

11-1 EHEDNYI Sy CEDRESE

11-2 THEONYI SV EDRERE ---- 112
12 E—425—X0O%ER
12-1 EYsL

12-2 YR ST

13 RE
14 HMHlESLAEOHRE

&
SR
BERHE

TABLE OF CONTENTS

1 Operation for Safety

2 Specifications
3 Accuracy Standard

4 Operation Ready

1 Table transfer and mounting to machine tool
2 Qiling of lubrication oil
3 Required lubrication oil volume
4

5

6

5

Recommended lubrication oil
Supply of hydraulic pressure for clamp
Air purge
Air Relief
5-1 Maintenance inspection
6 Inspection
7 Table CLAMP
1 Precautions of table clamp
2
3

Check device for CLAMP.~UNCLAMP
Solenoid valve for CLAMP.~UNCLAMP

8  Mounting of Workpiece
9 Backlash Adjustment of Worm Gears

9-1 Measuring method for backlash of

worm gears on table

9-2 Backlash adjusting method of worm gears -----

10 Built-in ZRN (Zero Return) Device

10-1 Dog position for ZRN deceleration
10-2 Adjusting method of the dog position
10-3 Structure of sensor port
11 Backlash Adjustment of Super Gears
11-1 Adjusting method of backlash of super gears
11-2 Backlash adjusting method of super gear

12 MOLOr CaSe +revevrrresnnnssennnnseseennnnnnnnns

12-1 Removing of motor case

12-2 Waterproof measures
13 Storage .......................................
14 Conversion of Peripheral Length and Angle -----
Appendixes

Appendix 1  Outside View

Appendix 2 Wiring Diagram

et dL)IETAT / KITAGAWAIRON WORKS CO., LTD.



ZHEARICY->2T., BENDAIC 1 Operation for Safety

THRORICH S TBWTHE W, 5F- T Please read this manual carefully and follow their
HX7TWEEZEF LD THY ETOT, LTEBH instructions.

AR EW, Warranty does not cover damage or accident caused
. Z OB EICAE DR D 5 TGRS without following the warning items in this
HAREE . FHIZOWTOEERITANVDPIRET, manual.

A 1B A\ CAUTION

sz Lk,

Be sure to turn OFF power source before mounting, maintaining,
inspecting and repairing NC rotary table.

NC FI 7 —7 L DER Y 1T, ARSE AR, ISR 1T B ek o 5 &
e,
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EO—HLKRNEESIAENAG T HERN D 5,

There is a danger causing any accident because your fingers or clothes may be
caught in the table.
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& A\ WARNING

RV b OFFOATTITMEEIZT H L,
Securely tighten bolts.

NC 7 —7 D56 L, TAEM DR % fER
b5,

There is a danger of workpiece scattering
because the table overturns.

HE MV TR T 5 2 &,
Tighten bolts at specified torque.

NARNL N A X At kv (Nem)
Hexagon bolt sizes | Tightening torque (N-m)
MI10 33.8
M12 58.9
M16 146. 3
M20 294. 3

[E8E HP 2 BRI 12 TF 2 il TR B 7200,

Do not touch your hands the rotary member during operation.

FORMNBEIAENDERNED 5,

There is a danger causing any accident
because your fingers may be caught in
rotary member.

}? ARG ) N % T A B2

Do not apply an excessive cutting force to NC rotary table.

NC M7 =7 Vs ildR L. TARMI S S % fabi
WD,

1'V-\

TN S
-
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There is a danger in which NC rotary table
damages and workpiece scatters.
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A &5 A WARNING

THIRBCEIL L RN &,
Do not modify the table.

NC 7 =7 VS iHE U TAEMI SRS % fabR
N2,

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

EWLEY., EWOLTEMCIZEMECENIED ZFEHAT L &,
( P3-1ZM )

For long or heavy workpiece, use the tailstock and steady rest.
( Seepage 3-1 )

REHINETEZ, ETX5L. TIEHNR
Ty T LfERNH 5,

Workpiece

There is a danger of workpiece scatter-
ing if workpiece is too long or heavy.

X<t JL)IISKIRAT / KITAGAWAIRON WORKS CO., LTD. 1-3



% & A WARNING

NCH7—=7 VR e OF a2 SFs2 L, ( P5-13] )

Avoid NC rotary table from interference with mounting equipment.
( See page 5-1 )

TEREENHHE L, RBT2ER1BH 5,

=T )b o A= AT HUS AR & O TR Y
L WEM 2R T 220 i Ze 6720,

T NEAGOT D LIREDENDR D D,

Tool may be broken or scattered.

Avoid cable/hose from interference with
mounting equipment and from remarka-
bly bending.

There is a possibility that any electric
shock occurs if the cable is damaged.

A

R A\ CAUTION

p

ETOIN—HERAMmEmOV » Z7aEHL TR FFITHrZE, (O
GRS Z L)

Fit O-rings to all covers. (No damages on O-rings)

oV
O-ring

1-4
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& A\ CAUTION

NCHT—TNEERTHEXIITARLEERTA ¥ —a—T %1{f
A+sz&, (P51 )

When transferring NC rotary table, use wire ropes and eye bolts.
( See page 5-1 )

7RI~

Take care of falling.

}? MTHOEY (13, RO LET =TT T2 7% LTRSS 2 X,

Clamp the table before mounting or removing the workpiece.

AR T T2 0 T <o NC T — 7 V03l
L. LYEDSRECS DGR H 5,

In addition to accuracy reduced, NC rotary
table damages or workpiece scatters.

6 » g\ a2 scd 52 L, (P22 )
Replace lubrication oil every 6-month. ( See page 5-2 )

X<t JL)IISKIRAT / KITAGAWAIRON WORKS CO., LTD. 1-5




A &E A\ CAUTION

NCH7T =7 NVOHMIEEZ 527202 &,
Do not apply any shock to each component of NC rotary table.

NC F7—7 /L aildR L LA RS 2 bR
VARY PR

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

T T arex—ya (=T 74 0H, SAMEANL—HX LF
2 b =)+ RboFrxy v TFrELIE7 )T 28752 L,
( P55 &M )

Supply clean air passing through the air combination (Air filter, mist
separator and regulator) + drain catcher. ( See page 5-5 )

sEOREITIHY /2  NCHF—7 1  There is a danger of workpiece scattering
75T HNMMET L TAEW TR 5 because not only rust occurs but also the
RSB 5. clamp force of NC rotary table is reduced.

IFP2xLY
Air filter

RLYFvwvF (AMGHEY SMC)
Drain catcher (SMC.eauivalent to AMG)
LxalL—5
Regulator
SAME/V—=9
Mist separator

EWIWICZT 7 4 V2 DOKEZHEH S Periodically drain the water in air filter.

Ll (It is recommended to use the auto drain

(A— b FL oA HELE) type.)

1-6 X<t JEJINEETITFT / KITAGAWAIRON WORKS CO., LID.



2 %

2 Specifications

A/ Type

TP530
HE / Item
. T—TIVEE mm =30
Table diameter mm ¢
T —7 L&
9 T—7 m = mm 950
Table height mm
L H
5 oA ‘ ]\ mm 210
Center height mm
T — 7L HLER
4 %ﬁ/.\ﬁ: mm 6 400
Center hole diameter mm
. ?‘“‘7/1/1%“5%7\’?% mm 0345
Through hole diameter mm
6 T —7 VTN mm 18
T-slot width mm
L LR
7 77 VERRE - 18h7
Basic-slot width mm
75T vy
(i1 3. 5MPa] Nem
8 . 6100
Clamping torque
[Hydraulic pressure  3.5MPal N-m
PP Y — 7 1% mm
9 . . ¢ 530
Allowable workpiece diameter mm
PR HEEE & (LB X)) kg
10 Allowable mass of | (At Vertical installation) kg 350
workpiece
HFRY — — kg nt
| TRV IATTY &1 1909
Allowable work inertia kg m
12 PRI L _ _ 1/180
Total reduction ratio
pIIL T 8.33
13 o EREE min 4th axis specifications | (11.1)
Max. rotation speed min! | M {E & 8. 33
M signal specification .
" BnE kg #9350
Mass of rotary table kg | About 350

X<t JEJNEKTIFT / KITAGAWAIRON WORKS CO., LID.
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HMEFH
B e AR B | X5 — #1500 (2000) min ™' @
REDME T,

T—7 )7 Z 7 by 7 X lE 3. 5Mpa
TOETT,

HEHH
EROMREE I ER T O AR LT
BYET,
PRSP R BT S0,

A BE

HHEENFAENTH > TH LT 7E
V=04 =Y xZFoTRa,

U— 7 OE R, R, UIEISREEICL Y 7
— VA Ny I INVBERGENRH Y £7°,

A e
THER O 2 ORGSR, _EREOAAR & Y
EEHEBZ ISR T I,

FEAE Z 8 R WERICIN TR 25 E L
TTé l/\o

IMPORTANT

Max. rotation speed is the value when the
motor rotates at 1500(2000) min'’.

Table clamp forces are values of hydraulic
pressure 3.5MPa.

IMPORTANT

The above list shows the values 1in
standard specification.

Please refer to the outside view for details.

A\ CAUTION

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

A\ CAUTION

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

A\ CAUTION

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

2-2 X<t JEJNEKTITFT / KITAGAWAIRON WORKS CO., LID.



RS

3 Accuracy Standard

A SEIE / Inspection Item FFRAE |
Allowable
Value
7T =7V EEOEEBEEZ(FED Z L) 300mm (22T
Straightness of table top face Per 300mm 0.01 mm
[l o0 & S X A ERAT T & O AT EE 300mm (22T
Parallelism of rotating axis center line and 0.02 mm
. . . Per 300mm
reference plane for vertical installation
T — 7 )VAlEEHCRBT S L OEN 0.0 mm
Run out of table top face during table rotation
T — 7 VIR DOIEN 0.0 mm
Run out of table center hole )
[ERH L & _X—= 2T A KT ey 300mm {22\ T
HLR & OSATEE
Parallelism of rotating axis center line and 0.02 mm
base guide block center line for reference plane | Per 300mm
for vertical installation
[AHREH R _XR—2A A R T e vy
HLHER E DR FFY
Offset of rotating axis center line and base 0.02 mm
guide block center line on reference plane for
vertical installation
HIHFEE LY
. B 20 sec
Indexing accuracy Cumulative
LR B A coc
Reproducibility Cumulative
¥ &1t JL)IEXIAT / KITAGAWAIRON WORKS CO., LID. 3-1
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Indexing accuracy is measured by an optical instrument.
3-2 X<t JEJIEKTIFT / KITAGAWAIRON WORKS CO., LID.




4 EBEREE

WZAY T8, ROFERITHER LT - 5
EIE AT TTFEW,

4-1 JEHR & TR~ DY £

1) EHIIIE O T A RV bR A
ToHru—7 (VA Yv—u—7) 2#T,
BAEHZRWVEREEIZIT> T RFIV,

2) LAt DT —7 Vi, NCHT—7 L
OEAFFEHEEIC A = U R AN 2
CERMERL, BRLTEFEVW, F—.
ERo )R AEND LA I
AZETIEE L TR TFEW,

3) MEEICHK b Lo L@ ICEY 1 CF
W, BUTERHER O A R7 ey 7 2T
VEREW DT — T LD TIEICHE OIA I F
T, TIHEE A F7 v 7 L ORBNK
TVWIGAITIE, THEDO AN EETERDY
TR,

4) fHgor 7 7B EFEHLNCHT —
T E TSI L0 CEELTTE
él/\o

A %
N CH 7T =7 /v z TAREMIZI 1 %

AT B FHF AR— 2% LS L C
BT T TR E0,

B TAEB DT — 7 v H DN EAE
R~y REERBE) L T, LIE#E D X7
v aH— RHDAHWILATC HEE A RL
~y REIZ NC M7 =7 VERIKE OV —7
IV T AR—RAENFHLRVEREELTE
SAAR

A %
=T NI T2 A N L A
MWTT20 BV a0 FRAGAATED
LZRWVWTFREW,
r—TIE DT T 5 L JRETHR
nmdHn F9,

4 Operation Ready

Observe the following procedure before
performing the operation ready and trial run.

4-1 Table transfer and mounting
to machine tool

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

2) Clean the table face on the machine tool
and the reference plane of NC rotary
table after checking that burr or flaw is
not found on them. If harmful burr or
flaw 1s found, repair it with the oil
grinding stone.

3) Mount the table on the most suitable
place for working. Fit the guide block
located on reference plane to the T-slot
on the machine tool table. If the
clearance between the T-slot and the
guide block is large, fit the guide block
by putting it aside in the T-slot.

4) Securely fix NC rotary table on the
machine tool with clamp device attached.

A WARNING

When mounting NC rotary table to the
machine tool, check the mounting space.
Especially, take care so that NC rotary
table, cables
interfere with the

and air hoses will not
splash guide, ATC
device, spindle head, etc., of the machine
tool when the machine tool table or spindle
head, etc., are moved.

A\ WARNING

Do not damage the cables by applying
unreasonable stress, placing a heavy thing
or pinching. If damaged, there is a danger
of electric shock.

%Xt JEJUEETIAT / KITAGAWAIRON WORKS CO., LID. 4-1



A ¥
WOATTEEZGIMIRA L, 7 7> 7B

DRIV NEHED MV TREOFITTTFE
v, (P12 BHR)

4-2 &M
LA HATRFICN CH T — 7 VA RN
wHEANLTEY 9,
EHAIZ A DRI THED S 2 m BTV, I8
STWELHBLTTRFEW,

TV, (EENIIXAE A I L - Thish
ITEe» £ 8 @mEEEL 6 HEice
BANEZ TF&EW,

AN ZFRFICITE TN 2217 - T
TEU,

HEMOBRIIZE 0 e I MR AL 2N
Loz kaimn 2 2D B TH Ly E
ANTFE, HLYVEBRSITINAD L,
U 4 — LXY iS5 O ' By OB &S0
FEAR T ORI 20 £77,

A EE

TG & OVWEBNHIT 4-4 HORIRTHE
R"OLOEMBEHLTEFIV,

4-3 RARELEHE

A WARNING

Effectively use mounting seats and tighten
clamping bolts at the specified torque. (See
page 1-2.)

4-2 Qiling of lubrication oil

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

Check that the lubrication oil i1s filled to
the center line of the oil gauge before
operating the machine.

A\ CAUTION

Replace all lubrication oil with a new one
every 6-month.

Completely drain before replacing.

When filling the oil, wipe the oil filler so that
chips and foreign matter are not entered into
the tank. If the chips or foreign matter are
entered, the important part such as bearings,
etc., are seized or machining accuracy drops.
In the air hydraulic system.

A\ CAUTION

Use the lubrication oil and the operation oil
recommended to 4-4 pages table.

4-3 Required lubrication oil volume
( #Ar : Yw b [/ Unit : Litter )

X/ Model

TP530

VIE & DI

In vertical installation

3.4

Yo BRI A 7 =—~ AT T oA 6SMT (HEBLE) 2 A TH v 9,
Y% Daphne Multiway 68MT (IDEMITSU) was filled before shipping.

4-2 X<t JEJNEKTITFT / KITAGAWAIRON WORKS CO., LID.



4-4 HEBEREH

4-4 Recommended lubrication oil

(K5EE 7' L— K IS0 VG68) (Viscosity grade ISO VG68)

A —T]— P i Maker Name
HE B RE HT7=—< VT Tz 68MT IDEMITSU Daphne Multiway 68MT
E—E/LA N NT A A No. 2 MOBIL Vactra oil No. 2
JX HILH A JX NIPPON OIL

o= EV68 ]

L 7z A SENERGY Uniway EV68
HEFR S = A7 i )b N AL S68 SHELL Shell Tonna oil S68
o R E A X AT A 68 COSMO Dynaway 68

5 U5 VTHBEMHE

1) #FENICHER— 2 2 L T T IV,
(B%f¢ 1 1% Re3/8)

2) JJESIE 3. 5~3. TMPa O&IFH T AT
éb\o

3) TTHREIIMERITIT> TR,
5T U EANICET RNES TV D
EL ORI T T VIR ELNEY
Ao
TTRE TS T T RO TT T T T
7T v TEWERMR D IS LR T Bk
HT2ZenTEET, =7 HREOERT
IIAER Z SR T &V, ZEMEY 77
HEROS AT, 6 HESRO BfEEIc=
THREEITHOTFE,

4) =TREMT T TR0 < BOEBE D
&L TREMT T I BROH 33N
HYET,
TTHREMT T TIIRABEA ST TS
MEIZAROHSRNWEOEBELTFS
Y,

HWER—Z1X 3/8 HYMAEFEHLTFS
AN

4-5 Supply of hydraulic pressure for clamp

1) Connect the hydraulic hose to the
connection port (Connection port is
Rc3/8).

2) Use the hydraulic pressure at the range
of 3.5 ~ 3.7 MPa.

3) Securely perform air relief. If air is
remained in the clamp cylinder, the
chuck does not clamp sufficiently. When
clamp and
repeated by loosening the air relief plug,
residual air can be exhausted. For air
relief components, see the outside view.
In case of air hydraulic
specification, securely perform air relief,
referring to item 6.

unclamp motions are

clamp

4) When the air relief plug is too loosened,
there is a possibility that the air relief
plug flies out. Slightly push the air relief
plug with the hexagon bar spanner so as
not to fly out.

A\ CAUTION

Use the hydraulic hose equivalent to 3/8 of
different diameter.

%Xt JEJUEETIAT / KITAGAWAIRON WORKS CO., LID. 4-3



4-6 T FPIN—TZDIVT

i HERETIC L » T 2= r — AWK &
DRAETHHEENH D B LE X LD
W OB S D WX ORAEDIRIK & 721
ETOTHEARDOGEITIZ=T N—VHK
Hofmanrbe—2 47— AN~ T /N—
DVEATD =T A=V HEH A KLY =7 2R
LT ET,

=TT 7o v —%@m L=
— 2T (T T4 NVH A BN —H
L¥a2l—%, FLodyovFrmElLi-x
T7)ELTRFEW,

TTNICKGT WTERHL L, E—F T
— ANIZ AV IABME R A GO £ T,

T A —ANOTT (I T =P
NXvPEsnE7,

PEH N ZZEC /T LB NPEH S e
720 FlF—HF I N—NIZJETIPRFF S
NTEEFILRDH  T—F T —ARE— X%
DOREZR DI AFI X E 352 &2 97,
P T .7 R—=UHEH DEENR VW T R S
W, FHEH OB, HERE 2 U E 308 RE Tl
HHEHEA,

b LT RN 2T R=VEATOR
e, AMERICRT =T =V o
M5 R RIC TSRS~/ ia L M5 X8 &
— VU Ty b AT T T S0,
BIHIKR DT —H r—ANMR AT DHJRIA &
20 ET, )

4-6 Air purge

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 occur. Therefore, the air
is purged and exhausted from exhaust port for
air purge.

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

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

If exhaust port for air purge is closed,
condensed drops are not exhausted and
pressure is still maintained in the motor
cover, thus causing the motor or motor case
damage. Consequently, do not close the
exhaust port for air purge.

When the air is exhausted, though any
exhausting sound occurs, there is no unusual.

If the air purge cannot be performed
because of no air, be sure to mount the
attached cross recessed head screw M5 X8
and seal washer 5 to the M5 tap of exhaust
port for air purge shown in the outside view.
(Because coolant is entered in the motor
case.)

4-4 X<t JEJNEKTITFT / KITAGAWAIRON WORKS CO., LID.



5 I7#HE
RGO, T T — LR DG OBR T
TETIREEITHTFIY,
ITTRENTHDTRWE T T VT RE S
L7 79— LDOFERKIZARY F9,

5 Air Relief

Be
lubrication

sure to perform air vrelief when
oil after
disassembling the table or alarm.

is  supplied

If air is not sufficiently exhausted, alarm
will be triggered due to clamp failure.

TTRE 7T FAEIXNC T — 7 AN EX
(RTEEH) 22 L TRFIV,

Refer to outside figure of the NC rotary table
(Appendix 1) for an air relief plug position.

D NCHT—T V&7 F ke
T CTWDIRKE) I2LET,

TTRERT T 7B RNABEA RS TEEL
Xz, VZRAETEST-IREEOE £,
HUBED T T X F9,

TTHRE T T IO MICIRS o7l (=
T) BRI DELES, 7T 7R
ROFFZTIRE T T 7 % T ORRITHERHA

(£ 2 2>

2)

—
—

3)

ATFEW,
A EE

) =7hEAT 77 %2HFE 0 LL<iEOTE
Hi, 2THRERTTINMHE L, £
TEEhMAEH T BN H Y £, =74k
ERT T ZIIRABEA T TR E 2
RN, VERAETESTIRETT TS
DOFEH L KR OEENR M O L2329
HEE TSIV,
TTHRERT 7 728D T, BERMDZ
LETT T UTREEZMBRELNT RS
W TITTEBEDTEET TR
RIS D & =T B AIAT BN B Y %
7T
TTHRERITOTWVDE, R T a2=y
N DOMENED LETOT, I D554
ERHY 9,
TTHREKTRIZEMICZIEN e v
TARAETENWVICRER S TFEW,

7T THIIENE T iz LT
TEVY,

2)

3)

4)

5)

X<t JEJINEKTIFT / KITAGAWAIRON WORKS CO., LID.

1) Apply hydraulic pressure to NC rotary
table.(Clamp state)

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, tighten
the air relief plug under a clamp state.

A\ WARNING

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) Loosen the air relief plug, and leave it in
clamp mode until the plug is tightened
again. If you switch to unclamp mode
while the plug is still loose, there is
danger air might be sucked in.

3) During air relief, since oil of pump unit
becomes short, fill the oil into the pump

unit.

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

5) During clump state, retain the hydraulic
pressure.

51



5-1 BRTFRR 5-1 Maintenance inspection

1) BT, A% 0RE S % D RE T H 1) Air may infiltrate in oil during operation
HIZZTDRATHZ DD £, £ because the piping joint, each plug, etc.,
DOET EFEOBEHET=THEE2{T>TF are loosened. At this time, relief the air
Sy, according to the procedure of the above.

2) FEMEE T L, NC T — 7 v % (EH) 2) With the NC rotary table operated after
SR EE, I UTRENREAE LY ready for start-up, if a clamp failure
BIXEOTH T HE OMERZBREV L occurs, check the air relief in order to
e make sure.

M10 IPHREHTST
AIR RELIEF PLUG

= |/ |

e
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RREXR

H\ *ﬁ

1) NC M7 —7 Ve EZ2T0 i Tnd
BB E L ET) OFEEIRRE % MR,

2) aﬁk@f}ub‘ TN O — A ZHEEN
IRV DORERR & EDTF = v 7
3) =T A R ol & DM,
(VEEh M DM TH 23 A4 A V57— D IE
INEICE L TWANT =y )

4) (W) IR R IR BN, IR, (o

Qﬁﬁﬂho

5) FERE), RS/ AV RN N N
—57)

6) FEEIRAT D, (KK, E—4)

TEH R
(6 7 AFICRIEA O RMREIT>TRFEW)
D) #imoBEnES, (RIERN)

2) fEEh OGRS, (=7 A Fuli)

3) a7 ZFEHOEY MTHER. r—T
BAER DR D72\ D,

4) B—Hr—ANOEKRBER OIS &, W
O SRR,

6 Inspection

Daily inspection

1)

2)

3)

4)

5)

6)

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

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

pressure and

Check the oil volume of air hydraulic
system.

(Check that the oil level of operation oil
is at a proper position of oil gauge.)

Check (machine) deceleration of zero
return, indexing motion and position.

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

Check unusual heating. (Body, motor)

Periodical inspection

(Inspect the following items every 6-mount.)

1)

2)

3)

4)

Check the dirt agree of lubrication oil.
(In body )

Check the dirt degree of operation oil.
(In air hydraulic system)

Check connectors are well mounted and
cables are not damaged.

Check wiring cables in the motor case
are not corroded or do not come down.
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7 T=TNO S5 TDERA
7-1 T=TINISUTDEEEIE
A =xsx

T =T NVDEHRIINT T 7 T TR
BT, X/ EROHOMTIXZ T TRk
BCHEHLTIFIW RoeEHITY +— 4
RA—IVDOBEEICHORNY T+ O THEHEER
TEW, W, 7T T T 07T TR
THLEDIZJENAAL v TFOESFEFHLT
TEW,

HEEMEZEH D7 T F v L7 DL b A B
ETHMTITRET TRV, 77 T EGD
BEFE L U 4 — LR A — LV OBBEIT OB
7,

A =EE

T T TRRICERRIENED £9 & 58
BRI T o TRERRERINT T T
DEFETEIZINDIGAEROY £, 2D L
IIRREIZIE, A — XYy, 7T T
OB E BEFOEERK L 2D T
THEITIIRSER T I,

¥RCMEY Z T OGE . T 7 T T
DIFEIL 0. 2MPa LL R & 72 5 X 5 2RI 2 5%
FFLTF&EW,

N—R

/m
: T

7 Table CLAMP

7-1 Precautions of table clamp

A\ CAUTION

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. Use the

signals of pressure switch to check
CLAMP/UNCLAMP operations.

A\ CAUTION

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

A\ CAUTION

If residual pressure is remained in table
UNCLAMP, the table may be operated
without releasing a clamp state completely.
In this case, the worm gear part and clamp
part are seized and damaged. Therefore,
take extreme care about back pressure.
Especially, when the table is clamped by
hydraulic pressure, design the circuit so
that the back pressure in UNCLAMP is
0.2MPa or less.

SP2:Puressure SW for unclamp check

“ SP1: D5 TREBRENRT v F
_ SP1:Puressure SW for clamp check
\ SP2 . PS> TRBRENZA v F
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72 V507 -TFLySUTHRRBEER

eI EEITO B, T T T T T
VI THERME S ERIH L TR,
B-1HOXESM T X))

BT Z T/ MIEY T T DET)AA
v FREEIT, TRRFRIRLET,

7T TR 2. 2MPa
(SP1) (176 112 200)
T DT T HER 0. 2MPa
(SP2) (176 120 200)

1-3 935377953 7H
JyL/ A BT
BMIEY T kD NC T —T7 D
BV A KL TENELEBY , O/
BITERELRE L L TROERIZ > TWET
DT, BRERFFIZIZEERE L TFE,

16-2 15, SMEH M

7-2 Check device for CLAMP/UNCLAMP

To proceed a secure workpiece, be sure to
use CLAMP/UNCLAMP
signals.

(Please refer to the figure of 8-1 clause.)

confirmation

Pressure switch setting pressure of air

hydraulic pressure clamp / hydraulic

pressure clamp is as shown in the following
list according to each clamp system.

Clamp check 2. 2MPa
(SP1) (176 112 200)
Unclamp check 0. 2MPa
(SP2) (176 120 200)

7-3 Solenoid valve for CLAMP/UNCLAMP

In case of NC rotary table in air hydraulic
clamp specification, the solenoid valve is
incorporated. Since the following piping is
used as standard specification, take care
when electric cables are connected.

Refer to 16-2 and outside view

[ Excitation Unclamp Spec.]
Solenoid:ON -+ Table UNCLAMP
Solenoid:OFF - Table CLAMP

[ Excitation Clamp Spec.]

[ihis 7 > 7 5 o T HEE]

Y1 /A RN CT=TNT TS
YV /A K:OFF « T—=TN7 507
(s 7 7 > 7tk

YL/ A K:0N CT=TNT T
YV /A K:OFF «« T—TNT 0 Z07

NC T —TIDOHNEE~I L ) A RNV T %
B AT 556 GMEY 7 7 HEED NC T
— 7 W H EREAERECROBR L TR &0,

Solenoid:ON -+ Table CLAMP
Solenoid:OFF - Table UNCLAMP
A\ CAUTION

When mounting the solenoid valve to the
outside of NC rotary table (NC rotary table of
hydraulic clamp specification), connect the
cable at the above specification.

7-2 X<t JEJNEKTITFT / KITAGAWAIRON WORKS CO., LID.



8 TI{FHDEY 1+

THEWMZ EFICED M5 2 &0, B E
MILA~OFE—HTT,

A EE

TAEMZ LoD LD 1 TR WA,
FEEE NI 72 513000 T < Kk - T H. o048
G BEOGEIIIANTGERIZ LSRN F
TOTRITIERE LTI,

V- BEEOH TV W TIEME Z O
FFEROMTET & TEMSCHT—T M
ENEUBERTRREEL 7 E 25 X 2
TZENDY T, 2D XD RGAEITITTIE
WM T—T7 DIy %2 ANDED
TRELTFXU,

TAEW % fifi DT 256, TEMOIARS
MTEBICE-oTRESNDZELH Y E
TR, TELETHT—T N E~ESIZ Lo
MY EEEISND X OICBEVWEL T,

8 Mounting of Workpiece

Securely mount the workpiece for high
accuracy machining.

A\ CAUTION

If the workpiece is not securely mounted,
not only accuracy is wrong but also the
machine and tool are damaged. In the
worst case, it will result in serious injury.

A\ CAUTION

If the workpiece which is not flatness and
straightness 1s mounted as 1s, the
workpiece or rotary table is distorted, thus
causing accuracy drop or unevenness
rotation. In this case, insert shim(s) in the
gap between the workpiece and the rotary
table.

A\ CAUTION

Clamp the workpiece in equipartition on
the rotary table as much as possible.
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9 VA—LXVYDNYI Sy IR

T —Abvy 7 PIEIZT 4 — LKA —
JVITIE, FFERSAMRL 25 L fied CTHES 7
ML S, BEHEREEZAE L TWET,

T —AXYDON T Ty UEREREL
LT, BV —FUr—2ZBEHLTHET,
CHEFETU =AY 7 NOLEEDHEEDY
— REDLTNEZT-HLOTHY ., 2D T F
— ALV 7 M RICEBE S TY 4 —
LIRA =N EDNY T T HETDHE
DT,

ZOBY — R4 — 5 RIRERAR O I A
AVREZLS T ITIIRNY T T v U 2R
T HZENTE, IR h, EENICH
RO IEHER Ny 7 T v Vil T,

VA —LXYDONy 7Ty VTS
W EAE IR STV E T, RFFR 26 H
SNDHBRTITHENVLERGA LD 7,
Ny 7Ty MIEEITTEOEBY T, 2
DOAEIIEE G EIRE, 372 b RRFFRIR L7 1C
FBE L7 T, 1 » CRFRFMEfEER L 7o
AT BIEC L > TTFaE LY b3y
7Ty NTINEL TR0 ET,

HEFHE

Ny 7T VN NSIBE DAL, U
— AX VOB ZDRERKE 2D £97,

B 7Ty vEEE

9 Backlash Adjustment of Worm Gears

The worm shaft and worm wheel are made
of the special material and accurately
machining.

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

This dual lead worm system adjusts the
backlash finely without changing a ideal
engagement state and it is theoretical and
most secure backlash adjustment method.

Though the backlash of worm gear has
already been adequately adjusted before
shipping, it may be necessary to adjust it
after using for a long period of time. The
adequate values of backlash are as follows.
These values were measured when the
machine is cooled. Thus, they are values
assumed after interrupting for a long
period of time. Consequently, when
operating the machine for a long period of
time, the backlash values become smaller
than the following table due to thermal
expansion.

IMPORTANT

If backlash is too small, the worm gears
will be seized.

B Adequate Backlash

T —7 VR

Table model

TP530

7T — 7 VHNENLE TO MR S (um)

position (z m)

Circular arc length at peripheral table

13~38

A RS (7))

Converted angle (sec.)

10~30

Ny 7Ty dr L Lo ET 55813,
FTHEONNY 7 T v v EEZRICKRRSE T
ETHEL, ZOBFEL TR,

When adjusting the backlash, measure the
current backlash with the following
method. After that, adjust it.
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9-2

-1 IA—LEXNYDONY ISV EBDRATES
&

1) =7V EHO THEONEIZITMTE .,
BT — 7 ElE o EE I XA v
F—=ThREy PLET,

2) TN EEHOX T E X TI#EEZFH
LT, EEZITEE AN, T—T7 v
oL VEEEZEHE, Ut —LhFRA—/b
DENYG =S TETFELEEL XA YL
=V OEEGAIY £9, RICKXTT
IR SR TN Y72 5 & Clalfis X %
7T
ZDEEDOWNMEMDEN NNy 7T v V&
S

3) EEHIEIX., T—7 A E RS TCHE
S HE Sy DOE AT CHEM L, AiisLiE EfE & b
LTRSSV, WEELIANTHDE
Bl LFICARTEEICTHREL TR S
W,

N 7Ty O/ MEDRTRLE EE & 72 D
XD TF S,

9-1 Measuring method for backlash of worm

1)

2)

3)

gears on table

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

Slowly turn the table with the flat steel
or round bar by using the tap on the top
face of table or T-slot and release your
hand where the worm wheel tooth is
touched before reading the value of dial
gauge. Next, turn the table under the
same condition in the reverse direction.
At this time, the difference of measured
values is the backlash.

Perform the above measurement at 8
equipartition of outer periphery Dby
turning the table and compare them
with the above adequate values. When
deviated from the adequate wvalues,
adjust the backlash by the following
procedure so that the minimum value of
backlash will be the adequate value
previously described.
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-2 HFA—LEVYDONYISYIEDREREA
po

Z OFEEEEIT. NCHT — 7 VO EIH
. RO, U — XY OMAMEIC S
G250, RESINZFIZETT-1EEE
PITIRH) ZENEENT T, THEAL, X
1L, B oA AT E 0T £ T T
DL, FEETR->TITEIN,

A #w®

Ny 7Ty VI ELT O BAIIE, LT
HAEE OER A OFF, £721LZ NC 7 —7 1
AT FREBICLIEZICITo TS
AN

R R > TFRRKARD F VI %
EBEZIAENTREFEHIZOLRNDENDL D
D i-ﬁ—o

s FARALN
exagon socket head bolt

9-2 Backlash adjusting method of worm
gears

This adjustment affect the indexing
accuracy and worm wheel durability, thus it
1s strongly recommended that a skilled
technician should do the adjustment.

Please consult Kitagawa distributor before
the adjustment.

A\ DANGER

|
DAL T
W\ Worm shaft \|

Be sure to turn OFF the power source of
control unit or unclamp the NC rotary
table before removing the gear case cover.

If your hands or clothes touch the rotating
gears, there is a danger to cause a serious
accident by winding to the gears.

Oy 72wk
Lock nut VY2753
( %“ Bush flange
over N = .
- L > >
a0 T
Port to drain of | . Schppan ring
Nd -
‘ A=Y
og IS AT
C-ring

= ~ Spacer
e AT 1IN )2 / \ NPUIT—A > \ -

Adjusting screw Bear Ing case Gear

1) EEmEzdemn Lok £9,

2) INR—DOxEVHLET,

3) X7 VT —RAQ@Q%EETELTWAHANR
ARSFRL @ &M LEED £, KIZ
TIOX AT 4T AT Y 24 KEY
—ZD Lk E T, FERMAINARL
FOZEKEDIATe L, TV T hr—RA
OMNFET A LIZEY, U —AF
YOI T NI ) FT,

1) Drain the lubrication oil from the drain
port.

2) Remove cover (.

3) Loose hexagon socket head cap screws
(@ which fix the baring case @ a little.
Next, loosen four adjusting screws @
uniformly a little. When tightening
hexagon socket head cap screws ©
again, the bearing case @ advances,
thus reducing the backlash of worm
gears.
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BEFIR

TYVXAT AV T A7V 2aDEy Tk
1. 25mm TT O T 1 EERR T LNy 7 T v
ITRORINES 2D £,

IMPORTANT

Since the pitch of adjusting screw is
1.25mm,when returning one revolution,
the backlash becomes small as shown in
the following list.

_ R . | T ANENE T O Circular arc length at peri-
T — 7 NI
-7 MIE S (um) Table model pheral table position (z m)
TP530 23 TP530 About 23

FHEEE D F L7726 102 HEWOFINET
FALHT Lo EARLV M EREOMTTT
S, FHAAHT . BT — T LA E ToN
v 7T vEEHET IV,

I E & AT I AR LR & [R] UALE CTV), 88 1E
BTHDZLZMRELTEIN,

XY O T DOBRIZ 1L, ¥ O DR
N WE D ICEEHONRNA SRS RL %
=2k DT TR &,

Ry 7T vOfEIT—EIZITE) &8
T RAICHEEIZI T T RFE,

When finishing the adjustment,

reassemble the table in reverse steps as
item 10-2 and tighten bolts securely. After
reassembling, measure the backlash at
table periphery again at the same positions
before adjusting and check the backlash is
adequate.

If the backlash is inadequate, adjust it
again by the above method.

A\ CAUTION

When reassembling the gears, tighten
fixing hexagon socket head bolts uniformly
so that the run out does not occur at end
face of gear. Adjust the backlash gradually
and carefully.
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10 ARARREREE

10 Built-in ZRN (Zero Return) Device

AEBEONRZ, dBo =z b e —F kR,
K OB B IT R > 7 & L 7O Nl
HEED NC 7 — 7 WIS LEH A

10-1 FRREFREERFY T OHE

JE A IR TRl iR 5 1) (A% E AL AR C IR G m]
D J71H (CW) T,
JFSEIREEER N> 7037 — 7V FERI
B0 AHT v, Ry AL EREREZ R T
NN ORD X TEERFA, Ky 7 DEL
D AHTALE X, T — 7V FERO M JEEE DAL
EZEY fHF rTRE T8, TR, 77—
JVFEERE DS ST AT I S % L CEATIC 72 DRk
Wy hLTHY £97,

NC HEE LHfFERE D R (L E ST,
BERICTEBEWE L ET,

10-2 Ry REREALE

JE AL E 2 £ B4 % 6 & ImElis 7 )
ZIFEHEI Y T & 520 Ky JALERE
B2AT O BRI, IROFINETIT> TR S,

Ov oy
Lock nut

The contents of this item are unnecessary
for the NC rotary table of Kitagawa's
controller spec. and 4th axis spec. which
don't have a dog for ZRN deceleration.

10-1 Dog position for ZRN deceleration

1

O

The rotational direction for ZRN 1is

clockwise (CW).

The dog for ZRN deceleration is mounted
under the table and it cannot be found
except when the dog position is adjusted.
Though the dog can be mounted on the
optional periphery position under the
table, the table reference slot has been set
so that it is parallel for the reference plane
for vertical installation.

Fine adjustment of the ZRN position may
be required at the customer at the time of
interface with the NC controller of the
machine.

0-2 Adjusting method of dog position

When changing the ZRN position, ZRN
rotary direction counterclockwise and the
dog position, perform the following
procedure.

| ® 0.75mm TRy F
About 0.75mm ! Proximity switch
! N_E-97-2
| Motor case

D EmmakE £,

2) IN—OEBVILET,

3) T NEEERSYE, Ny Z7@NH N —
OQEWOAN LB L A DMEIZLE
SR

Ry Z7@uWY AT TnH1IED R TP@%
EOET,

5) Ny Zait/o(fEIC I S £,

4)

X<t JEJINEKTIFT / KITAGAWAIRON WORKS CO., LID.

.
|

|

i RS

‘ Set screw

|

. Ry7e#8,/Ditalled dog fig
.

©

S
|
|
\
|
|
\

~

1) Drain the lubrication oil.

2) Remove the cover .

3) Turn the table and stop it at the place
where the dog @ can be found from the
window when the cover O is removed.
Loosen the set screws @ that fix the
dog @.

Move the dog to the proper position.

4)

5)

10-1



6) NLERENK T LELLELIEODRTO% 6) When the dog adjustment is finished,

MeRIThED TTF I, securely tighten the set screws @©.
7 I A—DE TR LE 7) Set. 'the cover (D to the original
position.
10-3 Y EBIDEE 10-3 Structure of sensor part

AL v F Oy MILHEAAL v T@ The proximity switch @ is screwed and
R VIAT Ry T QONEIZE T > T fixed with lock nut ® after providing a
FUK 0.75mmGEEA A v T ORIE v F gap by protruding about 0.75mm (thread
ImAMIH L Ax~E Lo REETR v 7 pitch 1mm of proximity switch) from the
Ty FOIZTHEES N TWET, periphery of dog ©@.
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11 FHEDNYI SV IEBEDRE

11-1 FHREONNy 7T vV EBOBIESE

€49

WED i

il bl
Port to drain oll \ ouys
O-ring
BRI IZ
exagan socket headless

tapered plpa plug

RNTZT
exagon socket headless
tapered pipe plug

D EEmEYEm O Lok 9,

2) RARMTZ77@%TvI L, v~ A
RTA N2 L, Sl E: 710 % [
ELET,

3) RAKMNTZ 7OE L, R 72
WoOwmHE vy FH FioA o —2 %Y
TFEJ,

4) INR—WEBRYALEST, rnyrF v b
QIZEIToNT=REFHLT, Ut+—2A4
Ux 7 F®% W VR X H,
DOENG =T IETEREEEL, AV
=2 OEZEGARY £9, WITECx
ARSI Tl Y 7= 5 £ TRz &
EFT, ZOROREMBDEDN Ny 7 T
VETT,

S EOMEE Ny 7 7 v VR 0.02~
0.04mm T, Nv 7 T v EOHEMENRI
TEEN TWAEGAIZIE. Ny 7 T v D%
MLETT,

A EE

N —QODFALAfHT DOERIZIZ. OV v 7
OEEDITRWERICHEA T 2ITo T F &
AN

OV 7WxEESIT D EHEMARKIL-
D, UIHREPRAL E9,
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Hexagon socket
haad cap screw

Hexagon headless
bolt for stapper

11 Backlash Adjustment of Super Gears

11-1 Adjusting method of backlash of super
gears

THROEE
(RAFARSTI %)
Super gear flxed by

Ny 75y DRl
(91PLT—D )

Back lash measured
by dial Bause

1) Drain the lubrication oil from the drain
port.

2) Remove the hexagon socket headless
tapered pipe plug ® and insert the minus
screw driver to fix Super gear: Z1 ®.

3) Remove the hexagon socket headless
tapered pipe plug @ and touch the
indicator on the tooth face pitch circle of
Super gear: Z2 .

4) Remove the cover 0. Slowly turn the
worm shaft by using the hole provided
to the lock nut @ and release your hand
where the tool of super gear touches to
read the value of the indicator. Next, turn
the table under the same condition in the
reverse direction until the tooth touches. At
this time, the difference of measured
values is the backlash.

The adequate backlash of super gear is
0.02mm~0.04mm. If the
backlash 1s deviated,
adjust the backlash.

measured
1t 1s necessary to

A\ CAUTION

Since O-rings @ are used to the mounting
parts of cover (0, take care so that O-rings
will not be damaged when reassembling.

If O-rings @ are damaged, oil leakage and
coolant penetration occur.
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11-2 FHREONVI SV VEBDREAE

D 11-1 HHIZEW, Ny 7 Ty v EOHIE %
1TWES,

2) B —2@%WVHLET,

3) Ay SHAARL RO, QFFEDET,

4) B—HD%FEE L TWDHANAEINSRL B
@% 4 RIITHETHRHED, A Ny SHARA
RV bOQEFEED Ny 7 T v v EIPIE
EAEODIRIEIZZR D E TP LY L
HET,

5) O A Ry SHASNARL FOEFED,
WIZA Ny /"R ARNL FQE P> D
CREDT, F—FDT T INA R
HARARLFOIZY-5FETE—FXD%
BEhSEx1,

6) E—XEAHDOASANSRL FO%E Lo
MY ERFDAT %I, 11-1 THIZHEW,
Ny 27Ty vaErxfllELET,

L IEAE (0. 02~0. 04mm) |2 A > TU 7
WEAIT.HE.2)~5) VKL TFEV,

BETIH

2Ry RHARARL FOIZRIE Y F0
L. Omm T3 DT, 10° [Al#x (1/36 [Al#R) T/ v
7 F 1% 0.033mm 2k LE T,

A =EE

Ny 7Ty EORIE K O RE b
HOEMIZF ADMNNESERELTTE
SV, HEICE AN E 9L MRS
PITOINT, FHERRHCERE ENEELTZD
FEIHREE 2N T S ERICR Y £77,

11-2 Backlash adjusting method of super

gear

1) Measure the backlash according to item
11-1.

2) Remove the motor case ®.

3) Loosen the hexagon head bolt (D,®2.

4) Loosen four hexagon socket head cap
screws @ which fix the motor @ a

little and tighten the hexagon head bolt
@ for stopper slowly until the backlash

of super gear becomes zero (0) nearly.

5) Loosen the hexagon head bolt O for
stopper again. Next, loosen the hexagon
head bolt @. Move the motor @ by
using the round bar until the flange of
motor touches the hexagon head bolt D
for stopper.

6) After tightening the hexagon socket head
cap screws (3 or mounting the motor,
measure the backlash according to item
11-1.

The Dbacklash 1is not proper value
(0.02~0.04mm), repeat the above items
2)~5) again.

IMPORTANT

Since thread pitch of hexagon head bolt O
for stopper is 1.0mm, the backlash varies
0.033mm at 10°revolution (1/36 revolution).

A\ CAUTION

Take care so that the tooth surface of super
gear will not be damaged when the
backlash is adjusted. If the tooth surface is
damaged, gears are not smoothly rotated.
As a result, noise occurs in operation, and
also, indexing accuracy is reduced.
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12-1 myYysL

AT U ARAETE—H T — ALY
THEND HEAICIE TR OEE T{T-> T
TEU,

) =47 —2AQDO =D& L, T—
AR U ) A R8T D BRI
SO, FHITIZVY L A4 RALT EE
— 2 — A OBEE R THLET,

2) BE—Hr—AQ@%RX—ADITHEWTIT T
WD ERIL FOEFED T, £T—
Hr—2Q@Q%xFb EiFsLo2IcLTd-o
<Y EALTTFE,

A EE

FT—F T —AQ MV H N —D% 55 BT
FL5HAEITE. OV & 7RG L2 WnERIZHE
HICEATTTT S0,

OV 7 LI+ LUHIKBREAT
LDRNBDY £,

12-2  BhK*45R

AR B OBIHRR DR AN % B < 812, E—
K —AQOESTE, =% r—AQ@ & N
—DOOHEERENZOY T2 L TWET,

N—X
Base

12 Motor Case

12-1 Removing of motor case

Go by the following point when you must
remove a motor case by the maintenance and

SO on.

1) Remove the cover ) on the motor case
@ and remove the wiring of electric
apparatuses of the motor, solenoid value,
etc., and also, remove all piping between
the solenoid valves and the motor case.

2) Loosen hexagon socket head cap screws
@ which fix the motor case @ on the
base @

slowly with its motor case @ raised.

and remove the motor case

A\ CAUTION

When reassembling the motor case 3 and
the cover (D, take extreme care so that the
O-rings will not be damaged.

If the O-rings are damaged, coolant may be
entered.

12-2 Waterproof measures

To prevent the motor from coolant
penetration, O-rings are used to the
mounting face on the motor case @ and
the connection part between the motor case

@ and the cover (.

AL~ 4
Hexagaon socket

head cap screw
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13 Storage

A\ CAUTION

When storing NC rotary table after
removing it from the machine tool, place it
on the stable wooden base for maintaining
accuracy after removing chips or coolant,
etc. Coat the table with rust prevention oil
and case or lap it with the wooden cover or
vinyl cover, etc. When using the wooden
base and box, avoid the green wood. Since
the green wood is not chemically neutral,
use the wood moistened with paraffin.
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14 HRSELAEOHRE 14 Conversion of Peripheral Length and

Angle

HEFHE

IMPORTANT

T BREEIHEEN 20 F &5 O I50
FETEn<<swn? | 503, [ B
By FRREN 0.01 LW ) DIFAETENL
SV ? ] 20 7-WRAICIE. AEEH
JAESOBEBEMOROFERXEZ ZHHT S
A

. D i TAEMOER ()
1b o o fE (D)
\} L : [LE S (mm)
.

L & Ce)
nxD  360(FE)x60(%)x60(F)
Mxy
o = 360X60x60XL _4125xLx10° « « (2)
- TxD - D
*7=
ax7xD @)

=~ 272 —9494%x10 8 xaxD ot
360 X 60 X 60 10

1)

THEMOELEZ 100mm & L, e [EEE|
HREEE N 20 2 Il E S ic£ 71 & Q) X%
fili> T,

L =2 424x20%x100x 10°®

= 0.004848mm = 4.8 um

e > CHIME & T 0.0048mm + 721
4.8um&7p0 E£79,

Fo TRy FidEN0.01 A TH
T & @) AXEFE- T,

| 4125x001x10°

100

TINOLAETITN LY £,
PLEDORRIZ(@), Q)& - CTEHRET UM
ES EAEOHBENTE £,

= 41.25F)

(07

When understanding “How long at
periphery 1is the accumulative index
accuracy 20 seconds?” or “How angle is the
accumulative pitch error 0.01?”, use the
following formula from the relationship
between the angle and the periphery
length.

D : Workpiece diameter (mm)
o : Angle (sec.)

L : Periphery length (mm)

L _ o .. ()
nxD ~ 360(degree) x 60(min) x 60(second) 1
From (1)

360 x60X60xL  4.125xLx10°
a = = RN )
XD D
Or
= XDy oax106xaxD ¢+ ¢ (3)
360 X 60 %60 ’

« Example )

When the workpiece diameter is regarded
as 100mm, the following is formulated by
“Accumulative accuracy of 20 sec., is
indicated with periphery length.” and
formula (3).

L =2.424X20X100X 10
=0.004848mm =4.8 u m

Consequently, the periphery length 1is

about 0.0048mm or 4.8 1 m.

The  following is  formulated by

“Accumulative pitch error is indicated with

angle of 0.01.” and formula (2).
4.125x0.01x10°

a = =41.25 sec.
100

Therefore, the angle is 41 seconds.

As shown above, the periphery length and
angle are converted by formulas of (2) and

(3).
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