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Thank vou for chocsing the Kitagawa NC Rotary Table
Kitagawa, a worl|d-renowned ereclsion eauipment manufacturer, has developed the flnest auallty NC Rotary
Table with emphasis In high precision and rigidity as [Es baslc principals in design.

This NC Rotary Table has been deslgned to provide years of high precision performance. To ensure optimum
and trouble-free performance. please read thls operation manua! carefully before using the unit and retain
this copy for your future reference.

Piease pay close attentlon to the eprocedures with the foilowing warning marks(i)to avold severe Indury
and/or accldent

A SAFETY ALERT SYMBOL

This Is the industry ° Safety Alert Symbol °. This symbol Is used
to call vour attention to Items or operations that could be
dangerous to you or other perscns using this eauipment.

Please read these massages and follow these instructions carefully.
[t Is essential that you read the instructions and safety
regulations before vou attempt to assemble or use this unit.

WARNING

Indicates an Imminently hazardous
DANGER situation which, If not avolded. will
result in death or serious injyry.

indicates a potentlaliy hazardous
WARNING sltuation which. If not avoided. could
resutt In death or serious Injury.

Indicates a potentialty hazardous
CAUTION gituation which., {f not avolided. may
rasult In minor or moderate injury.

IMPORTANT

Instructions for table perfaormance and

IMPORTANT avoiding errors or mlstakes.
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1. For Your Safety

Basic Safety Tips

Please read this manuatl and fo!low instructions carefulty

We cannot assume responsibiilty for damage or accidents caused by misuse of the NC Rotary
indexing tables, through non-comp!iance with the safety instructions.

A\ DANGER

Turn off the malin power of the machine prior to maint-
enance. check. or repair of the unit, Fallure to do so
may cause severe Injury and/or accldent.
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£\ WARNING

§ Tighten the bolts securely when mounting the unit on
the machine table.

Hex Bolt Size Toraue Nmikgfm)
M10O 73 ¢ 7.4)
M12 108 (11.0)
M16 250 (29.%)
MzZO 402 (41.0)

Do not operate the unlt dismantled or partially
disassembled as Internal parts such as gears. may cause
serious accldent and/or InJjury.

| Make sure the working area Is clear of any foreisgn
8 objects and/or hands when the unlt is In operation to
avold any serious accident and-or InJury.




' A\ WARNING

Do not apply cutting force which exceeds the specific-
atlon {n this manual. Fallure to do so may cause severe
damage to the unit and/or InJury.

>

Please consult your local distributor before attempting|
any modificatlion of the unit.

W Use a support. steady rest, or tallstock for heavy or

long workpleces to prevent any !nJjury and/or accident.
(See P.7)

Workplece

Tailstock




A\ cAUTION

P X 1Y Supply alr through Alr regulater unit (Alr f1iture.
Mist separator. regulater. Drain catch) (see page 10)

Apply air purge Inside the motor case

and be sure to provide dry air

(air filtered and reguiaterd}

Regurator

Mist separater

)’ Malntain adequate clearance between the unit and any
part of the machlne.

Avold bending the external! cables and air tube of the unit.




J[ £\ cAuTION

When transporting the unlt, make sure to use eve boits
and a sufficient leash or wire.

Mount or dismount the workpiece to or from the unit
while the unit Is clamped to avoid damage to the inter-
nal mechanlsm and diminished Indexing accuracy of the
unlt. (See P.12)




£\ cauTiON

.)" Avold sudden Impact to any part of the unlt which may
i "4 cause damage to the Internal mechan!sm

d When removing the covers under any clrcumstances. make

sure to strip exlsting seal lng compound and uniformiy

% apply new seal ing compound before re-assembling for the
prevention of cootant l|eakage Into the unit caused the
malfunction of the unlt. (See P23)




2. Speciflications

NC Rotary Taple is dividing unit For work plece. usually operating machines. { Machining Center.(NC)
mltling machline. (NC)drlllIng machine. eto. ]

Sepecifications are as belows.

MODEL. TM(H) 180 I TMCH) 180 TM(H) 200 | TM(H1 250 | TR(L)25C |TR(L)320| TR400 | TRS00
Tabie Dlameter (o) | $160 | $180 | $200 | 250 | 4250 | #320 | 4400 | ¢500
Center Helgnt in Vertical  (mm) 120 140 140 180 180 225 255 310 |
Table Helsht In Vertical (mm) 145 178 176 210 210 225 250 278
Overail Heignt In Horlzontal (mm) 251 | 268 283 332 370 430 500 595
Center Hole (mm) #50 265 265 | 100 | #100 | #130 | #150 | 170
Thru. Hote Dlameter (rm} $40 $40 $40 | #70 #70 #100 | ¢150 | #200
Guide 8iock (rm) 1807 | 48n7 1807 | 18n7 1817 18h7 18n7 18n7
Wigkn of T—Siot {mm) 12 2 12 12 12 | 14 18 18

FANUC  1-0S . 22]-0S . @2 0S . a3 |55 . af |55 . o6 |55 . a6 [105 , 12105 . a1

MELDAS | HA3SNC-TS|HASBNE-TS| HA4ONC-S] HABONC-S; HABONC-S| HABONC-SjHA: 0ONC-S| HA10ONC-S

AC Servo Motor YASNUC |EE7 °% [U5EF0°07 [PIES0 05 |4gaio 00 [UEEo o Tumeo o8 [Uieone e
OSP BL~MC25E BL -MC25E BL-MC25E BL-MCS0OE BL ~MCSOE, HL ~MCS0E BL-MC1C0E BL~MC100;
-20T =207 20T -20T -Z20T —-20T =203 ~208
NEDAC DESM-0420 CESM-0420 DESM-0S20 DFSM-1020 DESM- 1020 DESM—- 1020 OFESM-2020 DESM-2020
-252A -252A ~S02A -S02A -S02A -S02A -S02A -502A
Total Reguction Ratlo 1/80 1/80 1/90 1780 1,80 1/180 17180 17180
Max. Table Revolution [min'(rem}] 22.2 2p.2 22.2 22.2 222 1.1 111 11.1
Min. Resolutlion (degrea) | 0.001 0.001 G.001 0.001 0.001 0.001 0.Q01 0.001
Indexing Accuracy {second) 20 20 20 20 20 20 20 20
Repeatabil ity {second) +2 £2 2 +=2 +2 +2 +2 +2

Clamping Toraue [alr Press 0.94a(5.1kef/ont) ;GO( 101310001013 100(10.1) 250{25.5} 2.50(25.5) pO0(51.0) — —
[N-m{K&f -m) ] Hra Press 38vpal957xef /et i350(35.5) 350(235.5) 350 (25.5) B00(21.8) 200(91.8) 1600¢ 16‘3 2500 (255 §3200¢326

Al fowab!e Mass Horizontai 160 160 200 250 250 350 500 500
(kg) Vertical 80 80 100 125 125 1180 250 300
Max. Work Inertla 0.51 0.73 1.00 1.85 1.99 4.48 10.0 19.5
[kg-mf(kef-cm-5%) ] (5.2) (6.6} 102y | (19.9) (19.9) (45.7) (102) (e
Machine I[nertla [kg-mf(kgf-cm-s?) } 0.000167 0.000S?; —6.000318 0.000557 [0.000895 |0.000418 |0.002767 |0.002820
{Reduced To Motor Shaft) (0.00170)](0.00323)|(0.00324) (0.00568 1 (0.00709) |(0.00426} (0.02822) (0.02875)
Mass (kg) i 58 58 &80 101 110 196 350 550

Table clameng force are measured 0.9MPa(5.1kgf/cm?) pneumatic aressure ancg 3.5MPa(35.7
IMPORTANT kgf/cm®) hydraul lc pressure. Max. Table Revolution is at 2000min*(rem) of motor rotatlon.

Although the weight of the workpiece is within Aliowable Mass

ACA ON Max. Work [nertia must star within the specificabion.

A tallstock may be reaguired depending upon the welght and shape of the workpiece or
ACA ON the cutting congitions.

The cutting condltions are Lo be within the specificabions above.
A\ cAUTION




3. Accuracles

GUARANTEED ACCURACIES

[TEM | DESCRIPTION OF INSPECTION GUARANTEED ACCURACY
1 Flatness of Tabie Face {mm) 0.01
2 Paral lel ism Between Tabie Face and Base {rom) .02
3 Paral lel fsm Between Center of Tabie and Base {rrm) o.02
4 Run-out of Table Face in Rotation (rom) ¢.01
5 Concentricity of Center Hole {mm) 0.0
] Parailelism Betwean Center of Tabie and Center of Gulde Blocks (mm) 0.02
7 Deviatlon Between Center of Table and Center of Guide Blocks  (mm) 0.02
8 Indexing Accuracy (second} 20
S | Repeatapbility (second) +2

Note: Measurement is taken at 3COmm length from elther face or center of the tadle

Accuracies are measured with the auto-collimator.
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4. Preparation

Unpack the unlt and remove the packing materlal

4-1 Installation

1} Wnen 11fting the unit. securely screw in the eve bolts provided Use wire loop which eprovided sufficlient
strength Lo 1ift the unlk.

5} Clean the unit througnly with an adeauate clean agent. When Instailing the unit on the machine table
make sure there 15 no forelgn materlal nor damage such as nicks and burrs on the mating faces
Use an oll stone for correctlon If necessary.

3} Locate and set the unit ab the most sultable location for the operation. [n case of a vertical unit. the
gulde biocks wilt fit Intc the siotted groove on the machine. [f there Is any play between the guide
block anc the T-sio0f, place the unit agalnst one sice of the T-slot te eliminate the sar

4) Firmly clamp down the unlt to the machine with the furnlshed ciamping fixtures

Whan the unit is installed on the machine. ensure to avoid any interference with any
A\ cauToN

part of the machine. Especlally when the machine has a capablilty of X-Y-Z axls movement

of the spindle head or the mach!ne bed, the interference must, be checked carefulliy

before starting the cperation.

ARN AbPlY the clamping fixtures to the step of the unit provided, and clamp the boits with
AW RNING the speclfled toraue. (See P.2)

4-2 Lubrication

Change the lubrlcation oil every & months. Be sure to gralin atl oll from the unit first

A\ cAuTioN

Wnen pouring oil into the unit, make sure to clean the area arocund the lubricatlion port

35 that no forelgn material will enter the system which wlll cause severe damage to the

internal mechanlsm Use recommended oll shown 4-4

4-3 Required OF! Quantity

MODEL TMIHY 160 TMCH ) 180 TM(H Y 200] TM(H) 250| TR(L ) 250} TR(L 3320 TRACO TR500
QTY. (1) at Horizontad 0.6 08 0.9 1.8 3.1 38 4.5 5.7
QTY. (1) at Vertleal 0.4 0.7 0.7 1.4 2.4 31 4.1 51

4-4 Recommended Lubricating Ofl

For TM(H) 160, TM(H}180, TM(H}200

MANUFACTURER PRODUCT NAME -
| Mobile Vactra Ol No.t
Shel | Sheiitona Ol K32

-Grade of Viscosity: (80 VG32

For TM(H}Z50. TR(L}Z50, TR(L)320. TR400

MANUFACTURER PRODUCT NAME
Moblle Vactra Ol No.2
Sheli Shelltona Oil K&8

-Grade of Viscoslty . [30 VG68



4-5 Inlet Pressure for Table Clamp

The unit is available both of Pneumatic and Hrdraulic for Table Clame.

4-5-1 Pneumatic Clamping

1) Use an appropriate fiitration system. {Air Filter, MIst separator.Regulator. Draln catch set)

2) Connect the hose to the Pneumatic Inlet (Rc1/4). and supply 0.5~0.8MPa (5.1~6.1kgf/cm?) of Pneumatic
pressure
Recommendat fon for Alr Unit. (Alr Fliter Unit) AC2000 (3MC) (or Simiiar).

4-5-2 Hydrauiic Clamping
1) Connect the hose to the Hydraullc Inlet (Rcl/4). and supely 3.5~3.7MPa (35.7~37.7kgf /cnf} of Hydraullc

pressure.

Hydraul lc hose should be used 3/8 Slze or Eaujvalent.

IMPORTANT

4-6 Alr purge

' A\ wArNING

(Pneumatic Clamping)
According to the circumstance of use, the dew may be occurred in the motor case

Alr 15 exhausted from the portion of the air exhaust so that It causes the obstacie of electric

varts or each parts.
The air purge 1s performed by alr branched inside of NC table that uses alr for clampe.

Be sure to use the clean alr (passing througn alr filter. mist separator. regulator and drain catch)
passing through the filter. If the air contains water content (mcisture). cil content. etc.

it Is entered In the motor cover, thus causing in sauipment damage. The air Insice of motoer case Is
exhausted from the alr exhaust port

In case that the porticn of the air closed, motor case or motor etc, may be camaged sc that the dew

cannot be exhausted and that air pressure is kept in the motor case. Therefore the portion of exhaust

should not be closed.
When exhausting. theugh exhaust sound occurs. there is no trouble.

(Hydrautic Clamping)

Tn the hvdraulic pressure specification, since the excluslive alr suppty port for alr purge 18

orovided. be sure to supply the clean air as well as air specification (Service air pressure: Skgfront).
If the alr purge is nok preformed because there [s no alr source. be sure to replace the sitencer
mounted to the alr exhaust port as shown in the oubline drawing with the plug 1/8 or 1/4 with the

hexagon socket head attached

_’10_



5. Table Clamp and Unclamp

5-1 General

L A\ cauToN

Instruction

Wnen the table |s positioned. activate the tabie clameo. Wnen the table Ts in motion.
lnactivate the table clame

improper procedures In tabte clamp and/or unclamo may cause severe damage to the
Internal mechanism This unit 1s suopiled with two pressure switches for table clamp

ang unclamp for added safety

Make sure that vour cutking operation on the unlt does not exceed the tabie clamping
Force specifled on the speclfication sheet. This may cause damage to the internal

mechan ! sm.

If some excessive pressure remains when it IS unciamped, the unit is operating under
a half-clame sltuation This may cause severe damage to the internal mechanism
Especlal iy when unclamped using the hrdraulic system make sure Lhe back pressure IS
jess than 0.2MPa (2.0kef/cr?)

Do nob cperate the pneumatic clamp system under nydraul Ic pressure, and the hydraullc

clamp system under pneumatic eressure

5—2 Conflrmation of Clamp and Unciamp

The unit is eauipped wikth two built-in pressure switches for ciamp/unclame detection as shown in Fig. 1.

SPt :Pressure Switch for Clamp Detection

gp2.Pressure Switeh for Unciamp Detection

TM(H) 160, T™M(H) 180
TM(H)200. TM(H)250

__;Eﬁ[,_,f ////// sP1:Pressure Switch for Clame Detection

T

sp2.Pressure Switch for Unclamp Detection

TR(L)250, TR{L)320
TR400 TRSO0

— 11 -



The set up eressure of the switch for both pneumatic and nydraulic systems are as follows:

| Signal Ciamp Signal (SP1) Unclamp Slgnal {(SP2)
Hydraulic 2.7 MPa (28 xgf/cnf) 0.2 MPa ( 2 kgf/cm?)
Pneumatic 0.3 MPa ( 3 kgf/cmf) 0.05 MPa ( 0.5 kgf/cnf)

5-3 Solenoid Vatve for Clamp and Unclamp
For Pneumatic Clamping a soienold valve s eauipped Inside
The piping s arranged as follows as a standard set up.

Be sure to arrange electrical wiring accordingl

Solenold ON Unclamp
Solenoid OFF Clamp
For Hydraulfc Clameling. the solenoid valve of the hydraullc unit shall nhave the same
A\ cauton| N . .
piping and electrical wiring as in the pneumatic clamping above

6. Mounting the Workplece

Secureiy mount the workpiece to the unlt. If this is not done properly. 1t may cause
A\ wARNING .
poor [ndexing accuracy as well as severe Indury and/or accldent

Avoid mounting a workpiece which has ecor flatness or perpendicularity directly to a
A\ cauTion
table face. This may strain the table and prevent smooth rotation. which may result in

very poor indexing accuracy. Shimming may be reauired to prevent this problem

If the workplece Is off-centered, It may cause Inaccurate Indexing

Mount or dismount the workplece to or from the unit while the unit [s ciameed to avold

damage to the internal mechanism and diminlshed IndexIng accuracy of the unlt

_'12_



7. Adijustment of Backlash between Worm Wheel and Worm Gear

The amount of backlash has bheen adjusted to the appropriate range at time of the shipment from the factory
However, |f |t bDecomes necessary, excesslve backiash between the erecisely machined doubie-tead worm and
worm whee! can be el iminated easlly with two slightly different inclined leads provided on the worm gear
Appropriate amount of backiash between the worm and worm wheel |5 shown DEIOW.

The figures apply only when the unit |s cofd The amount of backlash will be reduced 3~5 seconds due o

thermal expansicon when the unit warms up durlng operation.

[f the amount of back!ash is toc smatl. It may cause a heat seisure of the worm and
A\ cauTion
worm wheel.

Mode t ‘Backlash In Clrcular Length of Table CD. (mm} Backtash In Seconcs
TM{H} 180 0.010 - 0.026 34 - 101
TM{H}180 0.012 - 0.031 28 - 71
TM(H)200 0.013 - 0.082 28 - M
TM(H)250 0.014 ~ 6.042 23 - 89
TR(L)250 0.014 - 0.042 23 - 89
TR(L)320 0.045 - 0.045 19 - 83
TR400 0.013 - 0.0388 13 - 39
TR5Q0 0012 - 0.038 9.8 - 29

If |E |s necessary to adjust the amount of packlash. measure the backiash using the following procedure:

7-1 Measuring Backlash (See Fiz. 2)

1} Piace a dial incicater close to the table circumference on one of the T-Slct

2} Ipsert a steel rod Into arother table T-Siot and move It In a clockwlse direction wlth approximately
150 N-m (15.3 kgf-m) of force. Release and read the dlal !ndicator
Next, apply force in a counter-clockwise direction on the stee! rod. Release and read the dial indi-
cator. The amount of backlash !s the difference pebtween the twe dlal Inclcator readings

9) Check the amount of backlash zt alght equally divided pesitlons by repeating the procadures avobe
If the amount of back!ash |s not within the appropritate range. adiust the amount using followlng

procedures.

__13_



7-2 Procedure for Backlash Adjustment (See Fizg 3)

L‘)kWARNWKQ

Be sure to shut off the maln power of the machlne when the cover of the gear case Is

removed.

Failure to do so may cause severe injury and/or accident.

7-2-1 Backlash AdJjustment for T™ Type Unit

4} Conpletely draln the lubrication ol from the draln port.

2} Remove the motor cover (8)

3) Remove the caver (1) at the opposite side of the metor cover (8)

4) Remove the adaptor (11) and the servo motor (10) together by locsening the socket head cap screws
{12) mounting the adaptor (11)

5) Remove the pressure flange (9) and the clame ring (7) br loosing the socket head cap screws (13)
Then remove the gear (8)

8) Loosen the sacket head cap screws {14) mounting the bearing case (4). Then, slowly rotate the worm
shaft (5) with the lock nut (2) hole bo remove Ehe worm shaft (4} together with the entire bearing
case (4}.

7} Remove the worm shaft (5) from the casting body, then remove the seacer (3)

8} The backiash can be adjusted by altering the spacer (3) thickness

7-2-2 Backlash Adjustment of TR Type Unit

1) Compiebteiy drain the lubrlcation oll from the dralin port

2) Remove the cover {3) at the gear case

3) Remove the pressure flange (2} and the clamp ring {4) by locsing the socket head cap screws (9)
Then remove the gear (1)

4) Loosen Ehe socket cap screws (10) mountng the bearing case (5). Then. slowly rotate the worm
shaft (8) with the lock nut (7) hole to remove the worm shaft (8) together with the entire bearing
case (5)

5) Remove the worm shaft (8) from the casting opody. Lhen remove the spacer (8)

A) The backlash can be adJjusked by alterIng the seacer (8) thickness.

The distance of gIndlng Lo reduce the backlash by 0.01mm is as follows:
IMPORTANT
MODEL. TM{H) 460] TM(H) 180| TM{R}200{ TM(H}250] TR{L)250] TR(L)320] TR400 TRS0O
Amount of Grinding {mm} 0.314 0.314 0.314 0.466 0.466 0.486 0.548 0.548

_,14,



Both faces of the spacer should be precisetly ground to keep accurate paratielism
A\ cAuTION

The acjustment of the backiash should be acnleved gradually and cautlously.

Repeat the procedure !f necessary.

Re-assembie the worm gear by reversing the avove procedure after adjusting the spacer thickness and
lubricate it. Bolts are to be bighten with care and when the cover is to be attached. Please make the
tresure of sealing with care.

Remove Lhe existing seal Ing compound well and unformiy apply with new seal ing compound (Three Bond

Company Seal Compound 1215 or simillar).

For gear assembly. tighten the hex. boits with very unlform pressure to el Iminate
A\ cAUTON

any gear webbling mobion.

415_



Dial I[ndicator

Fig. 2

Adapter O
% Socket Head
o Cap Screws @
T3 Socket Head Servo-Motor .
Cap Screws {L:}K \ -
i — 5 lange
Cover Eﬂ N | Pressure F @
§ i m T Socket Head
LOCk Nut ’: EL-I Cap Scpews @
i r
fﬁ / Motor Cover @

Clamp RIng

C Spacer /
@ Bearing Case /

/WOr‘m Shaft @ Gear

TM(H) 160, TM{H) 180
TM(H)200. TM(H}250

Socket Head
Cap Screws

C: Gear

10

@ - Socket Head
Cap Screws

@ Pressure Flange

@M”/' Bearing Case S
3 Worm Shaft
pacer
Clamp RIng =Em—6)
| _Lock hNut TR(L.}250. TR(L)320
TR400 TRS00
Fig. 3

._'16_



8. Zero-Return and Dog

8-1 Dog Position

The dog posiktlon is adiusted for zsro-return In a clockwise rotation at the factory. The table datum
groove comes to position at a right angle to the motor when connected to the NC unit. The dog which
activates the tabie speed reductlon, Is tocated Tnslde the unlt. However, the dog can be exposed [f the
adJjustment of the dog position is required. Fine adjustment of the dog position may be reauired at the

customer at the time of Interface with the NC controller of the machine.

The zero return dog is not provided on the unit for both the SUPER MAC and the OSP
A\ cAUTION

controlier, In which the zero return position 18 programmed [n thelr own software.

8-2 Dog Position Adjustment (see Fis 4 & 5)
1) Draln the lubrication ofl.

2) Remove the cover (1).

33 Loosen set screw (3) on the dog (2)

4} Relocate dog to the appropriate posltion.

5} Make sure to tighten set screw after the position Is adijusted.

When putting bLhe cover back. remove the existing sealing compound and uniformby

A\ cauTion

apply With new sealing compound [Three Bond Company Seal Compound 1215)

8-3 Sensor Mechanism

1) Proximity Switeh (See Fig 4 & 9)
The gap between the dcg (2) and the proximity switch (4) should be adjusted to approximately 1.5mm
by the 1.00mm pitch thread provided on the proximity switch

2) Limlit Switch (See Fig 4 & 5)
A roller plunger actuator (7) Is provided between the dog (2) and the limit switch (8). Loosen the

socket head cap screw (8) for fine adjustment of the |imlt switch position

._‘E7__



TM(H)160. TM(H}180
TM(H)200. TM(H}250

Cover Limit Switch

Motor Cover
= - — .
Proximlty Swtcg@
N I
Lock NUtC \
@Rol ler Plunger Hex Bolt
' X
& ' Actuator
- I s - I
(Standard) ' (Speclal )
Fig. 4
_Dog In Detail
TR(L)250. TR{L}320
TR400 '
:ﬁg@: =
. Cover @ '
=2
Cover 43/ .
' \;// i Roller Plunger 7
P Actuator
e I 0
\_Lock Nut = \ \_Hex Bolt o
Proximity Swltch s ! Limit Switch g,
(Standard} (Speclal)
Fig. 5
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9. Adjustment of Backlash of the Spur Gears

9-1 Measuring Backlash for TM Type Unit (See Fig. 6]

1} Completely drain the fubrlcation oil through the draln port.

2} Remove the hex. plug (2}, then lock the movement of the supr gear 71 (13) with an appropriate too! such
as a screw driver through this opening.

3) Remove the nex. plug (B), and set a dial indicator at the pitch circie on the tooth face of the spur
gear 72 (14).

4) Remove the cover (12). Read the total movement of the dial [ndicator DY slowly rotating the worm shaft
(G} in both cleckwise and counterclockwise directions. Use a hoie on the lock nut (11) to rotate the

worm shafb (9). This total movement of the dlal Indlicator will be the backiash.

Backlash shouid pe between 0.02 and 0.04mm Backlash adjustment s reculred if the measurment [ much

larger or smal ler than thess figures.

i Piace the O ring (10) aroperly when eutting the cover (12) baCK OR the unit.
A\ cauTion

9-2 Adjustment of Backlash of the Suer Gears for ™M Type ‘Unit (See Fig. 6)

1} Measure the backiash by following the procedure in section a-1.

2) Remove the motor cover (B8)

3) Loosen the hex. bolt (1)

4) Loosen the four hex. boits (3) mounting the servo motor (4}, then el iminate the backlash of the spur
gears Lo nearly zerc by siowly tightening the hex. boit (1)

5) Loosen and adjust the pesition of the hex. bolt (1) to have the flange of the motor sit against the
mex. bolb (1) with sufficient amount of packiash. The position of the motor can be adJusted by ubltl-

ZIng a rod [nserted In the hoie provided on the adaptor (71

The hex. bolt (1) nas 1.0mm eltch thread.
Therefore. backlash can be adJjusted approximately 0.033mm by turning the hex. bolt (1)

IMPORTANT

by 10 degrees.

8) Securely tighten the hex. bolks (3). and measure the back!ash by following the procedure in section

9-1.

Repeat the procedure 2) through 6) if the backlash measurement above [s not between 0.02 and 0.04mm.

Avoid any damage such as nicks and dents to the tooth face of the spur gear when

1ACAUTIONI packlash measurement or adiustment are performed.

Damage on the tooth face may erevent smooth rotation resul LIAE In poor Indexing

accuracy and abpormal gear nolse.
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0-3 Measuring Backlash for TR Type Unit (See Fig. 6)

9-3-1 Measuring the Backlash of the Spur Gears Z2 (13) and Z3 (12)

1) Completely drain the iubrlcation ofl through the dratn rort

2) Remove the cover (8). .

3) Lock the movement of the seur gear 73 (12) with an appropriate tool such as a screw driver

4) Set a dial indicator at the pitech circle on the tooth face of the spur gear Z2 (13)

5) Read the total movement of the dlal indlcator by manually rotating the spur gear Z2 (12) In both
clockwise ang counterclockwise directions. This total movement of the c¢ial indicator will be the

hacktash

9-3-2 Measuring the Backlash of the Spur Gears Z1 (11) and 73 (12)

1)} Compietely drain the ijubrlication ofl through the drain part. '

2} Remove the cover (6)

3) Lock the movement of the spur gear Z3 (12) with an apprcpriate tool such as a screw driver

4) Set a dial Indicator at the pltch circie on the tooth face of the seur gear Z1 (11).

5) Read the tobtal movement of the dial Indicator by manually rotating the seur gear 71 (11} In both
clockwise and counterclockwise directions. This total movement of the dial indicator will be the

pbacklasn.

Backlash between each gear engagement should be between 0.02 and 0.04mm.

Backlash adJustment is resulred If the measurement |s much smaller or larger than these flgures.
9-4 Adjustment of Backlash of the Spur Gears for TR Type Unit (See Fig 8)

9-4-1 Backliash AdJjustment of the Spur Gears 72 (13) and 43 (12)

Backlash can be adiusted by rotating the eccentric ring which has a maximum of O.3mm of eccentricity

1) Measure the backfash by following the procedure in seckion 9-3-1.

2} Set ang Jeave a dliai indlcator at the piteh c¢lrcle on the tooth face of the spur gear 72 (13) for
further backlash measurement needed

3) The eccentrlc shaft (7) Is posltioned securely by the nex. bolt (10) and the steei ball (8). Remove
the hex. bolt (8], Then, adjust the amount of eccentriclty as measuring the backlash with a dlal

indicator by siowly turning the hex. screw (10} in alther ciockwise or countercliockwise directions.

Backtash can be Increased by rotating the eccentric shaft (7) In ctockwise direction, énd decreased
in counterclockwise direction
Alignment marks Indicating the proper backlash position [s engraved at hte factory on both the eccen-

tric shaft and the gear box for your convenience

9-4-2 Backlash AdJjustment of the Spur Gears Z1 (11) and Z3 (12)

1} Measure the backlash by follewing the procedures in section 9-3-2

2} Loosen the hex. bolt (4)
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3) Loasen the four hex. boits (2) mounting the servo motor. then eliminate the backlash to neariy zero by
slowly bightning the hex. bolt {4}

4) Loosen and adjust the positicn of the hex. bolt (4) to have the flange of the motor

IMPORTANT

5it against the nex. bolt (4) with sufficient amount of backlash. The hex. pelt has

1.00mm pitenh threac. Backlash can be adjusted aeproximately 0.033mm by turning the

hex. bolt (4) by 10 degrees

5) Securely Lighten the four hex. bolts (2}, and measure the backlash by following the procedure in

section 3-3-2

Rapeat the procadure 2) through 5) if the backlash measurement is not befween 0.02 and 0.04mm

Avold any damage such as nicks and dents Lo the tooth face of the spur gear when
A\ cAuTION

backlash measurement or adjustment are performed

Damage on the tooth face may prevent smooth rotation resuiting in poor indexing

acocuracy and abnormal gear nalse.
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10. Motor Cover

10-1 Dismount

Piease follow the procadure below for removing the motor cover, (Sge Fig. 73

1) Remove the cover (1) at the moter cover (5). discennact wires from the terminal box (3), and disconnect
the cannon connectors (2} from the servo motor.

2y Loosen Lhe hex. bolts (7). then remove the motor cover slowly by |Ifting upward

10~-2 Waterproofing

For the prevention of coolant leakage into the unit. all attached sfements such as |lds and covers are
coated with sealing compound. and an oil seal Is used on the rotating element. When removing the covers
under any clrcumstances. make sure to strip the exlsting seal [ng compound and uniformly appiy with new
seal Ing compound before re-assembl ing. A drain port Is provided to drain the coolant out. In the event of

cootant leakage inte the unit. However, avoid shooting coolant arcund the motor cover area and the drain

port area as much as possible.

When putbing the motor cover back on the unif. remove the ex!sting sealing compound
A\ cauTioN | . .
and uniformly apply with new sealing cempound (Three Bond Company Seal Compound 1215

or simillar)}.

i Drain the lubrication oll before starting the procedure to remove the motor. The draln
ACA TON port ab the motor cover s provided for unexpacted coolant leakage Into the motor

cover.
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11. Storasge

When removing the unlt from the machine table, appty ¢ll to prevent rust and store [t
A\ cAuTIoN

on a stable wooden stand or In the original crate with the approeriate cover to pro-

tect it from dust and maintain [Ets accuracy.

Note: Some raw wood is chemically unstable and may cause rust on the unit.

12. Indexing Accuracy and Pltch Error

" What is the |inear |ength at the tabpie circumferance with 30 seconds cumiative Ind-

IMPORTANT

exing accuracy 7?7

* What is the angle with a cumlative pitch error of 0.05mm 77
To answer these guestions, use the foilowing formuta representing the relatlonshie

between the angle and iinear !ength at the table circumference.

D: Dlameter of Workplece (mm)
«: Angle (seconds)

L: Linear length at the table clrcumference (mm)

v
L
= e )
XD 380°x 80" x 60°
3B0xB0xB0OxL Lx4.125x10°
o4 = B i (2}
XD b
XTXD
= AZAXIOMXQEXD - e ecooooos 3
360x80x60

(Lxamples)
Assuming the dlameter of bthe workpiece 1s 4 Inches. and by using formula (3}, the cumulative Indexing
accuracy of 30 seconds as !inear lengih at tabie circumference will be.
[ = 2.424 x 30 x 100 x 10° = 0.007272mm = 0.0073mm
Therefore, the length Is approximately 0.0073rm
And converting the cumulabive plteh error of 0.05mm Lo an angle. use formula (2):
4124 x 0.05 x 10F

o = = 208.2%
100

Therefore, the angle |s approximately 206.25 seconds eaual to 3-minites 26 saconds.
Thus., by using the formula (2) and (3), the IndexIng preclsion and eltch error can be converted In terms

of ITnear fength and angle.
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13. Maintenance

In order to maintaln a unit with the best condltion. ¢clean up and check with the fplicwing rolnts

1) Check the fixed condition of NC Rotary indexing table (jig:If Jjig is mounted onto the table)

2) Check electric and air connectlon cables and alr hose. (Wnether serious damage or alr leakage from
hose can be found or not.)

3} Confirmation of fubricant {Lubricant must be fllled at the center tevel of cli-leakage. In general,
lubrlcant should be changed newly every & monbths though soll of lubrlcant will be depend on freauency
of use. Please refer to item 4-2.)

4) Conflrmation of pressure for clamping [Alr clamp method: Alr pressurs 0.5~0.6WPa (5. 1~6.1kgf /o)
Hrdeaul lc method :Hydraulic pressure 3.5~3.7MPa (35.7~27.7kef/cnf) Please refer to 4-5.]

5) After usa. It s Important to clean the rotary table. Remove all metal chios from the unlt since the
surfaces of the unit are precisely ground for accurate posttloning and metal chies could damage those

surfaces. When clean up, do not dash water on-unit girectly. Apply a ccat of rust preventative.
14. Trouble and Countermeasure

Investigate the causes of the trouble of NC Rotary Table by using the self-dlagnosis function of machining

center controlier

Countermeasure must be done only the skliltled service-man

A\ cauTioN

Countermeasure
Adjust the stroke of proximity
switch. (See |tem 8-3)

Possiblie Reason
Signat is not Toff’ because of
wrong adjustment of atachment
position of proximity switch

Troubie

Wrong signal for
returning to machine
origin

Change proximity switch
(See item 8-3)

Mal function of eroximity switch.

Check proper connectlon of cable
(AB. A7}
(See drawing of wiring)

Disconnection of cable.

Wrong conflirmation
signal for clameling
Junclamp ing. |

Shortage of pressure source for
clameing

Mal function of sclenoid valve

Maifunction of pressure switches
far clamoingsunclame [ng

Check the oressure sorce for
ctamping. (See ltem 4-9)

Change solenoid valve.

Invest|gate wrong signatl by using
the function of self-dlagnosis of

controller
If it is wrong, change 1t newliy
(See |tem 5-2)

Please contact the distributors or following KITAGAWA agent In Euroee referring to the troublies excent
above or actual countermeasures:
KITAGAWA EURCPE LTD
DOLPHIN [NDUSTRIAL ESTATE
SOUTHAMPTON ROAD SALISBURY
WILTSHIRE SP1 2NB  ENGLAND

Agent
TEL (01722) 421155
FAX (01722) 421071
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