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Thank you for choosling the Kltagawa NC Rotary Table.

Kltagawa. a world-renowned precision eaulpment manufacturer. has develored the flinest qualtlty NC Raotary
Table wlth emphasis |n high precision and rlgidity as [ts basic princlpals In design.

This NC Rotary Table has been deslgned to provide vears of high srecislon performance. To ensure optimum

and trouble-free performance. please read thls operation manual carefully before using the unlt and retain
this copy for your future reference.

Please pay close attention to the procedures with the following warning marks( | Jto avold severe injury
and/or accident.

A SAFETY ALERT SYMBOL

This Is the Industry ° Safety Alert Symbol *. This symbol |s used
to call your attentlon to items or operations that could be
dangerous to you or other persons using thls equipment.

Please read these massages and follow these Instructlons carefully.
It Is essentlal that you read the [nstructions and safety
regulations before you attempt to assemble or use thils unit.

WARNING

Indlcates an imminently hazardous
DANGER sltuatlion which, If not avolded. will
result In death or serlous Injury.

Indicates a potentlally hazardous
A WARNING slituation which. 1f not avolded. could

result In death or serlous [nJjury.

Indicates a potentlalty hazardous
CAUTION sltuatlon which. If not avolded. may

result In mlnor or moderate InJury.

IMPORTANT

Instructlons for table performance and

IMPORTA NT avolding errors or mlstakes.
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1.

Operation for Safety

Ptease read this manual carefully and follow thelr Instructions.

Warranty does not cover damage or accldent caused wlthout fol towIng the warning Items in
this manual.

m}. Be sure to turn OFF power source before mounting.
B I maintaining. Inspecting and repalring the NC rotary
o table.

There |s a danger causing any accldent because your flngers
or clothes may be caught In the table.

L]

o<

ON

 amiin
0
Op J

0%

=
AN
-

OF F




A WARNING

Securely tlghten bolts. N

There 1s a danger of workplece
scattering because the table
overturns.

Tighten bolts at specifled toraue.

Hex .bolt sizes Tight.trg.(N-m)
M10 33 .8
M12 58 .8
M16 146 .3
M20 294 .3

Do not touch your hands to the rotary member during
operatlon.

There Is a danger causing any
accldent because vour flingers
may be causht In rotary member.

rotary table.

};\ Do not apply an excesslve cutting force to the NC

There |s a danger In which the
NC rotary table damages and
workpiece scatters.




A waArRNING

};\ Do not modify the table.

There Is a danser In which the
NC rotary table damages and
workplece scatters.

For long or heavy workelece. use the tallstock and
steady rest.(See page 7.)

There Is a danger of workpiece
scattering [f workplece Is too
long or heavy.

Workplece

Tallstock




A WARNING

}' Supply clean alr passing throush the air comblnatlon
(Alr fllter. mist separator and regulator) + draln
catcher. (See page 11.)

There |s a danger of workplece scattering
because not only rust occurs but also the
clamp force of NC rotary table Is reduced.
Perlodically draln the water In air fllter.
. (It is recommended to use the auto drailn
type.)

Drain catcher (SMC
equivalent to AMG)

Regurator

u Drain Mist separator

Avold the NC rotary table from Interference with
mount Ing equlpment. (See page 9)

Tool may be broken or scattered.
Avold cableshose from Interference
wlth mounting equipment and from
remarkably bendling.

There Is a possiblllty that any
electric shock occurs [f the cable

Is damaged.
'
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A caAuTion

\. When transferring the NC rotary table., use wire ropes
P~ N passing through eve bolts.

Wire rope Take care of falllng.

Clamp the tabie before mounting or removing the
workplece.

>

In additlon to accuracy reduced.
the NC rotary table damages or
workplece scatters.

. pressure

Replace lubrication oll and hydraullc oll every
6-month. (See page 9)




A cAuTION

Avold sudden impact to any part of the unit which may
cause damage to the Internal mechanism

B X \Y Fit O-rings to all mounting faces before mounting
covers. (O-rings not to be damaged.)

Danger by work scattering
because NC rotary table wil| o :
result In misoperation by C::f(fi“
permeation of coolant,etc.

Danger by work scattering
because NC rotary table will
result in misoperation by
permeation of coolant.etc.




2. Speclfications

NC Rotary Table Is dividing unlt for warkplece. usually operatIng machlines. [ Machining Center.{NC)
mil1Ing machine. (NC)drilling machine. etc. ]
Specifications are as belows.

I TEM MODEL | TR400 TR500 TRB630
1| Tabte Diameter mm @400 $500 $630
2| Table Helght in Horlzontat mm 250 250 330
3| Center Helght in Vertical mm 255 310 400
4| Center Hole Diameter mm $180 @200 ¢ 280
5| Through Hole Diameter mm 150 ¢170 250
6| T-siot width mm i8 18 18
7 | Basic-slot width mm 18 18 18
8| clamping Toraue | )
[Hydraul Ic pressure 3.5 MPa] N-m(kef-m) e 200(326) | 4000(408)
9| Allowable Workplece Dlameter mm @400 $500 $630
10| Allowable Mass Horizontal 500 600 1000
of Workplece
(kg) Vertical 250 300 400
11| Allowable Work Inertla Ke-m*(kef-cm-sec?) |10.0(102) 18.7(191) | 49.6(506)
12| Tota! Reduction Ratio 1/180 17180 1/180
13 { Max. Rotatlon Speed min™ 111 1.1 111
14 ) Mass of Rotary Table kg #1350 #5550 §O00
The above |ist shows the values In standard speciflicatlons.
IMPORTANT Please refer to the outslide view for detalls.
Table clamping force are values of hydraullc pressure 3.5 MPa.
IMPORTANT Max. rotatlion speed |s the vaiue when the motor rotates at 2000min™(rem) .
Be sure to observe the allowance work Inertla even If the mass of workplece s
AOAUTION wlithin the allowable value.
There is a possiblilty that the tal Istock is reaquired by the mass of workpiece,
ACAUTION shape. cutting condltions. ete.
For the conditions for using the table, refer to the above speclficatlons and
AOAUTION caution ltems. Set each cutting condition so as not to exceed the allowance

value.




3. Accuracy Standard

GUARANTEED ACCURACIES

(Unitt:mm)

Inspection Item Allowable Value
1 Stralghtness of table top face (To be concave.)| per 300 mm 0.010
Parallelism of table top face and mounting
2 reference face for horizontal Installatlon per 300 mm 0.020
Paralielism of rotating axis center |ine and
3 mount Ing reference face for vertical Installation per 300 mm 0.020
4 Run out of mounting reference face during 0.010
table rotation 9
5 | Run out of table reference hale 0.010
Parallellsm of rotating axis center line and
6 base gulde block center |ine per 300 mm 0.020
7 Offset of rotating axls center line and 0.020
base guide block center |ine :
7 | Indexing accuracy cumulative 20sec
8 | Repeatabl ity cumulatlve 4sec
1 2 3
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Indexing accuracy |s measured by an optical instrument.




4. Operation Ready

Observe the followIng procedure before performing the omeratlon ready and triaj 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 sufficlent
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 Is found. repalr It with the ol
grindIing stone.

3} Mount the table on the most sultable place for worklng. FIt the Bulde block located on reference plane

to the T-slot on the machine tool table. If the clearance between the T-slot and the gulde block Is
large. fit the eulde block by putting it aside In the T-slot.

4) Securely flx NC rotary table on the machine tooal with clame device attached.

When mounting NC rotary table to the machine tool. check the mounting sepace. Especlally,
AWARMNG take care so that NC rotary table. cables and air hoses wil! not Interfere with the

splash gulde. ATC device. spindie head. etc.. of the machine kool when the machine too|
table or sepindle head. etc.. move.

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

(See page 2)

Effectively use mounting seats and tighten clampling balts at the speclfled torque.
A\ WaRNING

4-2 OilIng of lubrication oil

Lubrication oll has been already fllied In NC rotary table before shloping. Check that the fubricatlon
oil Is fllied to the center Iine of the 0!l gauge before operating the mach | ne.

Replace all lubrlcation and hydraulle olls with new ones every §-month. Compietely

A\ cauTion

draln before reelacing. When f1| ITng the oll. wipe the refuel Ing entrance so that

chiers and forelgn matter are not entered into the tank. If the chips or foreign
matter are entered. the important parts such as bearlngs. etc.. are selzed or
machln!ng accuracy drops.



4-3 Reauired volume for Ilubrication oil

MDEL | TR400|TR500!TRE30
QTY.(1) at Horlzontal Installatlon| 4.5 5.4 6.6
QTY.(1) at Vertical Installation | 4.1 5.0 6.2

Darhne Multiway 68MT (IDEMITSU) was filled before shipping.

4-4 Recommended lubrication ol

-VIscoslity grade IS0 VGEB

4-5 Supply of hydraullic pressure for clamp

1) Connect the hydraulic hose to the connection port (Connection port Is Rc3/8).
2} Use the hydraulic pressure at 3.5 MPa.

Maker Oil Name Maker o1l Name
MobDi | Vactra Oil No. 2 Cosmo Dynaway 68
el D Uniway 68 ldemitsu Daphne Multiway G8MT
Jomo Slidus HS68 Esso Fabis K68
Shell Shell Tonna Ol S68

3) Securely perform alr rellef. If air remained in the clamp cyllnder. the chuck does not c¢lamp

sufflciently. When Clamp and Unclamp motions are repeated by loosening the alr relief piug,

resldual alr can be exhausted. For alr rellef components. see the outslde view. See the manuajl
separately for the booster specification.

4) When the alr rellef plug 1s too loosened. there Is a possibllity that the alr rellef plug flles out.

Slightly push the air relief plug with the hexagon bar spanner so as not to fly out.

-10-




4-6 Air purge

A WARNING

Dew drops may occur In the motor case by amblent environment. In this case. each component |n additlon

to electric apparatus may fail or rust. Therefore. the alr s purged and exhausted from exhaust port
for air purge.

Be sure to supply clean alr passing through the fliter (alr fllter. mist separator. regulator and drain
catcher).

If there are moisture. all content. ete. in the air. they are entered in the motor case, thus damaging
the eautpment. The alr in the motor case is exhausted from exhaust port for alir PUrge.

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

When the alr |s exhausted. thoush any exhausting sound occurs. there Is no problem.

If the alr purge cannot be performed because of no afr. be sure to mount the attached Cross recessed
head screw M5 to the M5 tap of alr purge exhaust Part shown in the outside view.

(Because coolant |s entered In the motor case.)

4-7 Alr rellef (For oil hydraullc system)

Be sure to perform air rellef when _Iubrication ol Is supplled after disassemblIng the table or alarm
occurs. If alr Is not sufficiently exhausted. alarm occurs because of clamp failure.

1) Be app!ied hydraullc pressure to NC rotary table.(Clamp state)

2) Loosen the alr reilef plug shown In the outside view d llttle to bleed the air.

3) After tighten the alr rellef plug again. stop hydraul lc pressure. (Unciamp state)

4) When the air mixed into oil Is not exhausted from the air rellef olug by repeating the above Items

1)~3). tlghten the alr rellef plug as it was before.(If the plug Is not tightened. exhausted alr Is
breathed agaln.)

A cAunou‘

1) When the air rellef plug Is too loosened. there Is a possibl!ity that the alr rellef plug

flles out. SlTghtly push the air rellef Plug with the hexagon bar spanner sg as not to fly
ouk.

2) For alr relief, take enough time.
3) During air relief. since olt of pump unlt becomes short. fill the oll Into the pump unit.

4) After finishing the alr relief. cleanly wipe oll sepilled around the unit wlith a waste cloth.
5) During clump state. retain the hydraullc Pressure.

Malntenance inspection
t) Alr may Inflitrate In oll durlng operation because the plping Joint. each plug, etc.. are loosened.
At this time. rellef the alr according to the procedure In the preceding clayse.

2} The operation oll |s deterlorated when It (s used for a long perlod of time. Replace the ol| every
Year.

3) With the NC rotary table operated after ready for start-up. If a ctamp fallure occurs. check the alr
relief In order to make sure.

11 -



M8 AIR RELIEF PLAG

M10 AIR RELIEF PLAG

a
Rc1/8 AIR RELIEF PLAG
(AT HORIZONTAL INSTALLATION)

TR400

M10 AIR RELEASE PLUG

* 0 7 QO
ﬁ @

\;yI;=J TR630

& |

T
\\ Rc1/8 AIR RELIEF PLAG
(AT HORIZONTAL [NSTALLATION}

5. Inspection

Daily inspection
1) Check the fixIng condltion of NC rotary table (Including J1g If mounted).

2) Check the electrlc connectlon cables and the alr hoses are not damaged. and also. check the
hydraullc pressure.

3) Check the zero return. IndexIng motlen and position for the machlne.
4) Check unusual vibratlion and nolse do not occur. (Body. motor. In gear box)
%) Check unusual heating. (Body. motor. gear box)

-12-



Periodical inspection (Inspect the following items every 6-month.)
1) Check the dirt desree of Iubrication oil. (In body and 1n Eear box)

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

3) Check wiring cables in the motor case are not corroded or disconnected

6. Table CLAW

6-1 Precautlions for table clamp

A\ cauTion

A cauTioN

A\ cauTioN

Be sure to rotate the table with the table unclamped and use the table with it
clamped after positloning. If the table fs operated in mistake. take care since the

worm whee! may be damaged. Check the slgnals of pressure switch to check CLAMP/UNCLAMP
operations.

Never operate the tabte at clampling torgue or more In seec|fication column because
the clamping part will be worn and the worm wheel wlll also be damaged

[f residual pressure Is remained in table UNCLAMP. the table may be operated wlthout
releasing a clamp state completely. In this case. the worm gear part and cliamp part

are selzed and damaged. Therefore. take extreme care about back sressure. Especlally.
when the table Is clamped by hydraul ic pressure. deslgén the circuit so that the back
pressure in UNCLAMP is 0.2 MPa or less.

6-2 Check device for CLAMP/UNCLAMP

To proceed work securely. be sure tg use CLAMP/UNCLAMP conflrmation signals. (Refer to Fig. 1.)

SP1:Pressure SW for clamp check \

SP2:Pressure SW for unclamp check

Base =
Fig. 1

Pressure switch setting pressure Is as shown In the fol lowing |1st accordIng Lo each clamp system.

Clamp check (SP1) Unclame check (SP2)

|
|

2.75 MPa (28.0 kef/cm?) | 0.2 MPa (2.0 kgf/cm?)
(176 112 800)

(176 120 200)

|

The pressure switches are made by WILLY VOGEL.

_13_



6-3 Solenoid valve for CLAMP/UNCLAMP

In case of NC rotary table tn booster speclflcatlion. the solenoid valve Is Incorporated. Since the
following pIpIng Is used as sktandard speciflcatlon. take care when electric cables are connected.
Solenoid ON
Solenoid OFF

unctamp

Clamp

When mounting the solenold valves to the autside of NC rotary table (NC rotary table
ACAUTION of hydraullc ciamp speclficatlons). connect the cables at the above spec!flcations.

7. Mounting the Workplece

Securely mount the workpiece for high accuracy machining.

[f the workplece Is not securely mounted. not only accuracy 1s wrong but also the
ACA' TION machine and the tool are damaged. In the worst case. It will result In serlous Indury.

If the workolece which 1s not flatness and stralghtness is mounted as Is. the
AOAL TION workriece or rotary tabie s distorted. thus causing accuracy drop or unevenness

rotatlon. In thils case. insert shim{s) In the gap between the workplece and the
rotary table.

Clamp the workpiece securely In equlpartition on the rotary table as much as possible.
A\ crumion

8. Backlash AdJjustment of Worm Gears

The worm shaft and worm whee! are made of the speclal materlal and they are machlined accuratey,

The dual lead worm system |s adopted for eliminating the backiash of worm shaft/worm wheel. It changes
leads of rlght and left tooth flanks of worm shaft a (lttle and adjusts the backlash for the worm whee!
by shifting this worm shaft in the axls dlirectlon.

This dual lead worm system adjusts the backlash finely without changlng an Ideal engagement state and
It is theoretical and most secure backlash adjustment method.

Though the backiash of worm gears has already been adequately adiusted before shipeing. It may be
necessary to adiust it after using for a long pertod 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 the machine for a long period of time. Conseauent|y. when operating the machlne continuous|y
for a long perlod of time. each backlash becomes smaller than the following value due ta thermal
expanslon.

If backlash Is too small, the worm gears will be selzed.

IMPORTANT

- 14~



O Adeguate backlash

Table model TR400 TR500 TR630
Ci | | th at
pe:?ghg:a?rzab?ggpos?tIon (um) 13 ~ 38 12 ~ 36 21 ~ 52

Converted angle (sec.) 13 ~ 38 10 ~ 30 14 ~ 35

When adijusting the backlash. measure the current back!ash with the fol fowIng method. After that.
adijust 1L

8-1 Measuring method for backlash of worm gears on table (Refer to Flg. 2.)

1) Set the dlal gauge the serlphery of T-slot on table top face or periphery of table top face.

2) Slowly turn the table with the flat steel or round bar by using the T-slot on the top face of table
and release your hand where the worm wheel tooth is touched before reading the value of dlal gauge.
Next. turn the table under the same conditlon In the reverse directlon. At this time. the difference
of measured values Is the backlash.

3) Perform the above measurement at B eguipartition positions of outer perlphery hy turning the table
and compare them with the above adequate values. When deviated from the adequate values, ad.ust the
backlash by the following procedure so that the minimum value of backlash will be the adequate
value previous|y described.

8-2 Backlash adjusting method of worm gears (Refer to Fig. 3.)

8e sure to turn OFF the power source of contrel unit or unclamp the NC rotary table
before adjusting the backiash.

A\ DANGER

If your hands or clothes touch the rotating gears. there Is a danger to cause a
serlous accldent by windIng to the gears.

The case of TR400.TR500

1) Draln the lubrication oll from the drain port.

2) Remave the cover ().

3) Remove the pressure flange (@) and the locking elements @ by loosing the hexagon socket head cap
screws &) Then remove the gear (7).

4) Loosen hexagon socket head cap screws (8 which fix the bearing case B a Ilttle. Next. loosen faur
adjusting screws (D uniformty a llttle. When tlghten|ng hexagon socket head cap screws (§) again.
the bearing case (B advances. thus reducing the backlash of worm Bears.

The case of TR630

1) Drain the lubrlcation oll from the draln port

2) Remove the cover (B).

3) Loosen hexagon socket head cap screws B which fix the bearing case ) a |lttle. Next. logsen six
adjusting screws () uniformly a [Ittie. When tlghtening hexagon Socket head cap screws &) again.
the bearing case (B) advances. thus reducing the backlash of worm gears

_15_



Since the pitch of adjusting screw |s 1.25mm (TR400/500) or 1.5mm (TR630).
IMPORTANT when returning one rotatlon. the backlash becomes small as shown In the
followIng 11st.

TR400 | TR500 | TR630

Tablie model

ABOUT 29 ABCUT 27 ABOUT 20

Clrcular arc length at
perieheral table position {(gm)

When finishing the adjustment. reassemble the table in reverse steps as the above and tlghten
bolts securely.

After reassembling, measure the backlash at table periphery again at the same positions before
adjusting and check the backlash |s adequate.

When reassemblIng the gear. Lighten fixIng hexagon socket head cap screws

A\ cauTion

uniformly s0 that the run out does not occur at end face of gear.
Adiust the backlash gradually and carefully

Fig.Z2

Hexagon socket
head cap screw @

C:Cover

(gjﬂressure Flange Lf‘

L

GE%OCkIng elements I

AdJjusting screw
TR400-TRS00 —@

Hexagon socket
kIng elements Gear 4:)
(:jfyz 8 ! [ head camp screw
(éjfpessure Flange

Cover I F_:\\\i ;ﬁ_—e;fffﬁg? - |
== it

H Cover
L ;—”_“@
|| ll <:)Bearlng case

TRB630 @fidjusting screw
Fig. 3
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9. Bullt-in ZRN (Zero Return) Device

9-1 Dog position for ZRN deceleration

The rotational dlrection for ZRN Is clockwise (CW) standard speclficatlon.

The dog for ZRN deceleratlon Is mounted under the table and It cannot be found except when the dog
Posltlon Is adjusted. Though the dog can be mounted on the optlonal periphery positlon under the table,

the table reference slot has been set so that it s at right angle for the reference plane for vertical
Instal lation.

Customer needs to adijust the dog position flnely when connecting to NC unlt.

9-2 AdJjusting method of dog position (Refer to Flg. 4 & 5.)

When changing the ZRN position. ZRN rotary directlon counterclockwise and the dog position. perform the

following procedure.

1) Draln the Iubrication ofl.

2} Remove the cover (7).

3) Turn the table and stop It at the place where the dog (@ can be found from the window when the
cover (1)} Is removed.

4) Loosen set screws (3 that fix the dog ()

5) Move the dog to the proper positlion.

€) When the dog adiustment Is finished. securely tlghten set screws ().

7) Set the cover (D to the origlnal posltion.

When putting the cover back. remove the exIstIng sealing compound and un! formiy

A\ cAuTIoN

apeply with new seal Ing compound (Three Bond Company Seal Compound 1216).

9-3 Structure of sensor part
1} Proximlty Switch (See Fig. 4)

The proxImlty switch @) is fixed with lock nut @ after providing a gap by protruding the swltch
about 1 mm (thread rltch 0.75 mm of proximlty switch) from the periphery of dog (@)
2) Limit Switch (See Fig. 5)

A roller piunger actuator () Is provided between the dog ® and the |Imit switch ® Loosen the
hexagon head holt for fine adiustment of the 1ImIt switch position.

-17-



. Cover

Detall of Dog
*_Proximlty Swit
Flg. 4 roximlity Sw ch@
———
Dog
Cover .~
‘ Rol ler Plunger O
/g Hexagon Head Bolt Actuator
2/
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10. Backlash Adjustment of Spur Gears

10-1 AdJjusting method of backiash of spur gears (Refer to Flg. 6.)

10-1-1 Spur gear (Z2(D) and spur gear (Z3®)

1) Draln the lubricatlion oll In the gear box for the draln port.

2) Remove the cover (B).

3) Fix the spur gear (Z3®) by the screw driver.

4) Touch the dial gause on the tooth face pltch clrcle of spur gear (Z20)).

5) Rotate the spur gear (22} and release your hand where the tool of spur gear touches to read
the value of the dlal gauge. Next. rotate the spur gear under the same condition In the reverse
direction unttl the tooth touches. At this time. the difference of measured values Is the backlash.

10-1-2 Spur gear (Z1(D) and spur gear (Z3®)

1) Draln the lubrication oll In the gear box for the draln port.

2) Remove the cover (B).

3) Flx the spur gear (Z3({) by the screw drlver.

4) Touch the dial gauge on the tooth face pltch clrcle of spur gear (Z1@?.

5} Rotate the spur gear (Z1(D)) and release your hand where the tool of spur gear touches to read
the value of the dial gauge. Next. rotate the spur gear under the same condltion in the reverse
direction until the tooth touches. At thls time. the d!fference of measured values Is the backlash.

The adequate backlash of spur gear is 0.02 ~ 0.04 fm. I¥ the measured backiash Is deviated. it Is
necessary to adjust the backlash.

10-2 Backlash adjusting method of spur gears (Refer to Fig. 6.)
10-2-1 Spur gear (Z2[®) and spur gear (Z3®)

The adiustment of backlash between the spur gear (22@®) and the spur gear (Z3®) s verformed by
rotat Ing the eccentric shaft (Z) (eccentriclity 0.3 mm) and adJjusting the distance between axes.

1) Measure the backlash accord!ng to Item 10-1-1.

2) To measure the backlash. touch the dlal gauge on the tooth face pitch circle of spur gear (Z2(0D).
3} The eccentric shaft @) Is flxed through a steel ball ® with the hexagon socket set screws @ for
pushlng the steel ball. Remove the hexagon socket set screw @ and loosen the hexagon socket set
screws () for pushing the steel ball a little. Also. rotate the eccentric shaft ) llttle by Ilttle
to adijust the distance between shafts of sour gears (Z2®) and (Z3[). checkIng the backiash amount
with the dlal gauge. The amount of the backlash Is reduced when the eccentric shaft (7) rotates to

left and It |s Increased when rotat!ing to rlght. The backlash amount has already been set to an
adeauate value and also. the allgnment mark of gear case has also been matched to the allgnment
mark of eccentrlc shafi.

10-2-2 Super gear (Z1() and surer gear (Z3®)

1) Measure the backlash according to |tem 10-1-2.
2) Loosen the hexagon head bolt (4) for the stopper.
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3) Loosen four hexagon socket head bolts (@) that flx the motor and tighten the hexagon head bolt @
for the stopper slowly untll the backlash of super gears becomes nearly zero (0).

4} Loosen the hexagon head bolt @) for the stopper agaln to move the motor @ unt!| the flange of
motor (3 touches the hexagcn head bolt.

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

IMPORTANT

5) After tightening hexagon socket head bolts &) securely for mounting the motor. measure the
back!ash accordlng to ltem 10-1-2.

If the backlash is not proper value (0.02 ~ 0.04 mm). repeat the abave Items 2) ~ 5) agaln.

Take care so that each tooth surface of super gears wlll not be damaged when Lhe

backlash s measured and adiusted. If the tooth surface |s damaged. gears are not

A\ cAUTION

smoothly rotated. As a result. nolse occurs In operatlon. and also. Index|ng
accuracy |s reduced.

Hex socket head
2
Worm shaft cap screw <:>

Motor Hex socket set scr‘ewo
<§> for stopper =

=1~ Motor case(:>
i ] ey

| I P

ra

V4

I \\\\\
z:)Steel ball / Fccentric shaft<z) Coyg[<§)

Hex socket head set Hex socket head set screw
screw for bal!l push (E)

1C

AlTgnment marks

Spur gear flxed

Dial gauge for measuring

Dlal gauge for measuring
backlash

backlash

Seur gear: 717
D

Spur gear: ZQ@ED

Spur gear:.Z2 Fig.6
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11. Motor Case

11-1 Removing of motor case

Please follow the procedure below for removing the mator cover. (See Fig. 7.)

1) Loosen hexagon socket head cap screws ® which fix the motor case @ and move the motor case (@)
slowly untll internal wiring can be confirmed with the motor case (@) ralsed.

2) After all wirings from the table side to cannon connector @ and terminal box (3 are removed.
the motar case @ is removed.

11-2 Counter measure for waterproof

To prevent the motor from coolant penetratlon. O-rings are used to the mounting face on the motor
case (@ and the liauid packing Is used on junctlon of the Eear box @ with the cover (§).

When removing the cover (B under any circumstances. make sure to strip the exlsting liquid packing

(Three Bond Company Seal Compound 1216) and uniformly apply with new |lqulg packing hefore reassemb|Ing.

Before the motor (I) Is removed. draln the lubrlcation oll from the drain port.
ACA' TION Please remove the motor @ slowly after detaching four hexagon socket head cap
screws that are fixed of the motor (7).

Please tighten the bolt surely when you Install the motor D asaln.

When reassembling the motor (D and the motor case (@). take extreme care so that the
AOA' TION O-rings will not be damaged. if the O-rings are damaged. coalant may be entered.

3 Terminal Box

@lﬁ(ason socket
head cap screw —

-1 [

- —
1 - ”l
i

T1A
=

Gear box k—._'?:“ TEEA ““_',7“‘-; ______ -
®— N i ol / & Y

@%

@Cannon connector Motor case

Fig.7
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12. Storage

When storing NC rotary table after removing It from the machline tool. piace It on the

A\ cauToN

stabie wooden base for malntalnlng accuracy after removing chles or coolant. etc. Coat

the table with rust prevention oll and case or lap It with the wooden cover or vinyi
cover. etc. When using the wooden base and box. avold the wooden base and the green
wood. Slnce the green wood 15 not chemically neutral. use the wood molstened with
paraffin.

13. Converslon of Peripheral Length and Angle

When understanding 'How long at arc length Is the accumuiative index accuracy 30

IMPORTANT

seconds?” or ‘How angle 1s the accumulative pltch error 0.05 mmt'. use the

following formula from the relatlonship between the angle and the arc length.

D: Workpiece diameter {mm}
a: Angle {seconds)
L: Arc length (mm)

AV,
L a
= : e i e T T -
xD 360°x BO x 60
360x60%60%L Lx4.125x 10%
a = e — et e e e e e oA (2)
XD D
aXxxzXD
L = ——————— = 2A424X10"K@XD - - - - - - s s m e (3)
360x60x60

(Examp les)
When the workpiece diameter is regarded as 100 mm. the following 1s formulated by "Accumulative
accuracy of 30 sec.. is indicated with arc length.” and formuta (3).
L = 2424 x 30 X 100 X 10°® = 0.007272mm « 7 3um
Consequently. the arc length Is about 0.0073mm or 7.3um.
The following Is formulated by "Accumulative pitch error is indlcated with angle of 0.05 mm.” and
formula (2).
4125 x 0.05 x 10°

_ = 20625
@ 100

Therefore. the angle is 206 seconds or 3 minutes and 26 seconds. As shown above. the per|phery length
and angle are converted by formulas of (2) and (3).
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KITAGAWA |

Machine Tool Accessories

KITAGAWA IRON WORKS CO., LTD. Machine Tools and Accessories Division URL http://www.mta.kiw.co.jp/
77-1 Motomachi Fuchu city, Hiroshima pref, 726-8610, Japan TEL +81-847-40-0526 FAX +81-847-45-8911

B Glohal Network

KITAGAWA-NORTHTECH ING.  hitp//www kitagawa.cam/

301 E. Commerce Dr, Schaumburg, IL 60173 USA

America Gontact TEL +1 B47-310-8787 FAX +1 BA7-310-9484

TECNARA TOOLING SYSTEMS, INC. http.//www tecnaratools com/

12535 McCann Drive, Santa Fe Springs, California 90670 USA

TEL +1 562-341-2000 FAX +1 562-848-0506

KITAGAWA EUROPE LTD. http://; www kitagawaeurope.com/

Units 1 The Headlands, Downton, Salisbury, Wiltshire SP5 3JJ. United Kingdom

TEL +44 1725-514000 FAX +44 1725-514001

KITAGAWA EUROPE GmbH  hitp//www.kitagawaeurope de/

Reeserstrasse 13, 40474, Dusseldorf Germany

TEL +49 211-550294-0 FAX +49 211-5502947%

KITAGAWA EUROPE LTD. Czech Office

TEL +49 172-937-8380

KITAGAWA EUROPE LTD. Paland Office

TEL +48 607-39-8855 FAX +48 32 —49- 5914

KITAGAWA INDIA PVT LTD.

Lotus House East, Lane 'E' North Main Road, Koaregaon Park, Pune, 411001, Meharashtra, India
Tek +91 20 6500 5981 Fax: +81 20 6500 5983

KITAGAWA (THAILAND) CO.,, LTD. Bangkok Office

5th FL. Home Place Office Building. 263/43 Sukhumvit S5R2, {Thongler 13}Klongton-Nuss, Watlana, Bangkok 10110, Thaitand
TEL +66 2-712-7479 FAX +66 2-712-7481

KITAGAWA IRON WORKS CO. LTD. Singapors Branch

#02-01 One Fullerton, 1 Fulerton Road, Singapore 049213

Asia Contact TEL +65 68384318 FAX +65-6408-3835

KITAGAWA JRON WORKS CO,, LTD. Shanghai Representative Dffice

Roam1315 13F Building B, Far East Intercational PlazaNo.317 YXian Xia Road, Gheny Ning, Shanghai, 200051China
TEL +88 21-6295-5772 FAX +86 21-6295-5792

DEAMARK LIMITED  htip-//www.deamark com.tw/

No. 6, Lane 5, Lin Sen North Road, Taipei, Taiwan

TEL +886 2-2393-1221 FAX +B86 2-2395-1231

KITAGAWA KOREA AGENT CO,, LTD. htipy//www. kitagawa.co.kr/

803 Ho, B-Dong Woolim Lion's Valley, 371-28 Kansan—DongKumcheon-Gu, Seoul, Karea
TEL +82 2-2026-2222 FAX +82 2-2026-2113

DIMAC TOOLING PTY LTD.  hitp://www.dimac.com.au/
Austrafia & New Zealand Conlact 61-65 Geddes Street, Mulgrave, Victoria, 3170 Australia

TEL +81 3-9561-6155 FAX +61 3-9561~6705

The products berein are controlled under Japanese Fareign Exchange andFmeignT&aﬂeContmlAct.lntheewntuﬁmpurﬁngandhrnpmﬁng
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