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Thank you for selecting the Kitagawa NC Rotary Table.

Kitagawa. a world-renowned preclsion equipment manufacturer. has developed the flnest aguallty NC Ratary
Table with emphasls in high precision and rigidity as |ts basic principals In design

This NC Rotary Table has been designed to provide vears of high preclision performance. To ensure optlmum
and trouble-free performance. please read this operation manual careful |y before using the unit and retain

this copy for your future reference

Please pay close attention to the procedures with the fol lowing warning marks( 1 )to avoid severe inJury

and/or accident.

A SAFETY ALERT SYMBOL

This Is the Industry - Safety Alert Symbol ~. This symbol Is used
to call your attention to Items or operations that could be
dansgerous to you or other persons using this eaulpment.

Please read these massages and follow these Instructions carefully.
It Is essentlal that you read the Instructions and safety
regulations before you attempt to assemble or use this unit.

WARNING

IMPORTANT

IMPORTANT

Indlcates an Imminently hazardous
sltuatlon which, If not avoided. wil|
result In death or serlous [njury.

Indicates a potentlally hazardous
sltuation which. If not avolded, could
result In death or serlous Injury.

Indicates a potentlalty hazardous
situation which. I not avolded. may
result In minor or moderate [njury.

Instructions for table performance and
avolding errors or mistakes.
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’ Operation for Safety

Please read this manual

carefully and follow
their

instructions . Warranty does not cover

damage or accident caused without followins

the warning items in this manua |

“;LE)AFQGSEF?

Be sure to turn OFF power source
before mounting., maintaininsg.

inspecting and repairing NC rotary
table.

HEN <<

ey ON

\——Nﬁ

—— D
Cn
o[l

OFF

There is a dansger causing any accident

because your fingers or clothes may be
caught in the tabla.
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)? Securely tighten bolts.

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

Tlighten bolts at specified toraue

Hexagon bolt sizes| Tightening torque (N-m)
| M10 T2:-5
M12 107 .8
% M16 250 .0
MZ20 401 .8

Do not touch your hands the rotary
member during operation.

There Is a danger causling any accldent because vour
flngers may be caught In rotary member.

[ ) . %
J‘ Do not apply an excessive cutting
force to NC rotary table.

There Is a danger in which NC rotary table damatges
and workpeiece scatters
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[ )
}? Do Aot modify the table.

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

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

There is a danger of workpiece scatter-ins If
workpiece s too long or heavy.

Workepiece

Taillstock




Avoid NC rotary table from

interference with mounting equipment.
( See pasge 10 )

Tool may be broken or
scattered.Avoid cable/
hcese from interference
wlth mounting eauipment
and from remarkably
bendIins.

There Is a possibllity
that any electric shock
occurs if the cable 1Is
damaged.

Fit O-rings to all covers.
(No damasges on O-rings)
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When transferring NC rotary table,
use wire ropes and eve bolts.
( See page 10 )

Take care of faltiinege.

Clamp the table before mounting or
removing the workpiece.

In addlitlion to accuracy

reduced. NC rotary table
damasges or workplece
scatters.

Replace lubrication and orperation oj |l
every 6-month. ( See page 10 )




‘l CAUT 1ION

JI' Do not apply any shock to each
component of NC rotary table.

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

Supply clean air passing through the
alr combination (Alr filter. mist
separator and regulator) + drain
catcher. ( See page 12 )

There Is a danger of workplece
scattering because not only rust
occurs but also the clamp force
of NC rotary table is reduced

Regulator

Mist separator

lodically drain the water in ailr filter.
is recommended to use the auto drain type.)




= OQutside View

The following figure Is the standard outside vlew of model TBX. Since the table clamp
device is displaved without classifying the oil hydraul ic pressure specification and
the air hydraulic pressure specification In the following figure. the oil hydraulic
Pressure suppiy port becomes valid only when the ail hydraulic pressure system Is used

Thus. the alr hydraulic booster Is bullt-In only when the alr hydraulic pressure system
is used.For detalled models. refer to attached outside view.

Tap
(for eve bolt or {ifter)

Motor case

Tank cover for air hvd.

Lubrication port

Drain port
for gear box

Oil gauge Caonnector plate
for air hyd.

Hydraulic port
(Oil hydraulic
pPressure system)

Lubrication port
for gear box
(Only TBX320)

Oil Bausge
for gear boy
(Cnly TBX320)

Pneumatic port
M5 tap (for air purge
exhaust port for Alr purge in air hyd.. or oil hyd. used)

Drain port
(Exept TBX1860)
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Specifications

- TYPe | TRX160|TBX200|TBX250|TBX320
1] Table diameter mm ¢ 165 $200 @250 $320
2| Table thickness mm 265 208 335 408
3| Center height mm 120 140 180 225
4| Center hole diameter mm ¢50 b75b ¢ 105 $ 135
5| Through hole diameter mm d40 @52 $78 110
6| T-slot width mm 12 12 12 14
7 | Basic-siot width mm 12 12 12 14
8| Clamping torgue
[Pneumatic 0.5MPa N-m(K&f-m) 450(45.9) | 600(61.2) [1900(112.2}|2600(265.1)
(5.1kegf/cm?) ]
Clamping toraue ‘
[Hydraul ic 3.5MPa N-m{kgf-m) 450(45.9) | 600(61.2) [1100(112.2}|2600(265.1)
(35.7kef/cm®) ]
9| Allowable workpiece diameter mm ¢ 1865 200 @250 $320
10| Allowable mass of workpiece kg 80 100 125 180
11
Hentiol® Work kg.ne(kef-cm-sec®) | 0.26(2.6) | 0.50(5.1) |0.98(10.0) | 2.24(22.9)
12| Total reduction ratio 1/72 1/80 1/120 1/180
13| Max. rotation speed min' 41.6 33.3 25.0 16.6
14| Mass of rotary table K8 About70 | About74 |About 135About?220
Max. rotation speed is the value when the moter rotates at 3000
IMPORTANT min-1.Table clamp forces are values of alr pressure 0.5MPa and
hydraulic pressure 3.5MPa.
Be sure to observe the allowance work Inertia even if the mass of
A CAUTION workpiece is within the allowable value.
There Is a passibillty that the tallstock is reauired by the mass
ACAUT [ON of workplece. shape. cutting conditions. etc.
ACAUT ION For the condltions for using the table. refer to the above
specifications and caution Ttems. Set each cutting condition
S0 as not to exceed the allowance value.




Accuracy Standard
{Unit:-mm)

Inspection Item C;:S‘gab'e
Straightness of table top face Per 300mm 0.010
Parallelism of table top face and Per 300mm 0.020
reference plane for horizontal! Installation '
Parallellsm of rotating axls center |lne and Per 300mm 0.020
reference plane for vertical installatlion ’
Run out of table top face during table 0.010
rotation :
Run out of table center hole 0.010

Parallellsm of rotating axls center Iine and
base sulde block center |ine for reference Per 300mm 0.020
plane for vertical installation

Offset of rotating axls center |lne and base
Bulde block center |ine on reference plane 0.020
for vertical Installation

Indexing accuracy Cumulative 20sec
Repeatabi | ity 4sec
1 z 3
{r==q
—= s [ e e R e | E: 1
=omi—; : ,_l I —' i
1]
1 l—+— ™ J |
L
4 5 6.7
as ]
- o) P S |
|
—— i
-1 1
8.9
Indexing accuracy is measured by an optical instrument.




5 Operation Ready

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

5—-1 Table transfer and mounting to machine tool

1) Careful ly 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 Is found. repalr it with the oil grindIing stone.

3) Mount the table on the most sultable piace for working. Fit the gulde 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 guide block by putting it
side In the T-slot.

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

AWARN ING When mounting NC rotary table to the machine tool. check the

mounting space. Especlally. take care so that NC rotary tahie,
cahles and air hoses will not Interfere with the splash gulde.
ATC device. spindle head. etc.. of the machine tool when the
machine tool table or spindle head. etc.. are moved.

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

Effectively use mounting seats and tighten clamping bolts at
AWARN ING the specifled torque. (See page 2)

5-2 0Oiling of lubrication oil

Lubrication oill has been already filled in NC rotary table before shipping.
Check that the lubrication oil is filled to the center |ine of the oll gauge
before orerating the machine.

ACAUT [ON Repiace all lubrication and cperation oil with a new one
every B-mouth. Comeletely drain before replacing. When

filtIng the oil. wipe the oll filler so that chips and

forelgn matter are not entered Into the tank. If the chips

or foreign matter are entered. the important part such as

bearings. etc.. are selzed or machlning accuracy drops.

In the air hydraullc system. clamp alarm occurs.

ACAU TION Supply the lubrication ol! for worm gear part to the center

position of the oll gauge. While. supply the hydraulic oll
of air hydraullc booster part to near the upper part of all
tank. [f oll volume is short or iarge. the machine does not
functlon sufflclentiy.Use the lubrication oil recommended to
5-5 pages table.Use the hydraulic oll recommended to 5-6
pages table.

.-‘lO_



5-3 Reguired volume for Jubrication ail

(Unit:Litter)

Type

TBX160

TBX200

TBX250

TBX320

Reaquired lubricatiaon
oll volume

1.0 14

2.3

3.5

% Daphne Multiway 32MT or 68MT (IDEMITSU} was filled before shipping

5-4 Reguired valume for operation oil
(For air hyd. booster

in air hyd. system used)

(Unit:Litter)

Type

TBX160

TBXZ200

TBX250

TBX320

Required operation
oll volume

0.07

0.08 0.11

0.15

w Daphne Neo Fluid (IDEMITSU) was filled before shipping

5-5 Recommended lubrication oil

({TBX1680)

(Viscosity grade 1S5S0 VG32)

Maker Name Maker Name
IDEMITSU Darhne Multiway 32MT NIPPON
OIL Uniway 32

MOBIL vactra oil No. 1 CORPORATION
JOMO Slidus HS3?2 COSMO Dynaway 32
SHELL Shell Tonna oil S32 ESSO Unipower MP32

(TBX200. TBX250., TBX320)

(Viscosity grade 1S5S0 VGB8)

Maker Name Maker Name
IDEMITSU Darhne Multiway 68MT NIPPON
OIL Uniway 68
MOBIL Vactra oil No. 2 CORPORATION
JOMO S|l idus HSES8 COSMO Dynaway 68
SHELL Shell Tonna oil S68 ESSO Fabis K68

_11._




5-6 Recommended operation oil{Fer air hyd. booster

(TBX1680. TBXZ200. TBX250. TBX320)

in air hyd. system used)

(Viscosity grade 50 VG32)

Maker Name Maker Name
IDEMITSU Daphne Neo Fiuid 32 S%EPON Hyranda ATC 32
Darhne Super Hydro 32A| CORPORATION| super Hyrando V32
MOBI L Hydraulic Qil 32 SHELL Shell Tellus Qi1 32
Mobi | DTE XL32 Shell Tellus Oil $32
COSMO Cosmo Hydro AW 32 ESSO Nuto H32

Cosmo Super Epoch ES32

Unipower SHT32

5-7 Supply of air pressure and hydrau!ic pressure for clamp

The clamp device for clamping the table is bullt-In the NC rotary table and two type of
alr hydraulic system and ol! hydraullc system. In the air hydraullc system. the alr
hydraulic booster is built in the system.

5-7-1 Air hydraulic clamp system

1) Supply clean alr (molsture., oll content. powder dust eliminated) passing through
the air combination (Air filter. mist separator. resgulator) + drain catcher

2) Connect the air hose to the connection port

(Connection port is Rci/4).

3) Use the alr at the range of 0.5 ~ 0.6MPa
(5.1 ~ 6.1 kgf/cm?).

5-7-2 01l

hydraulic clamp system

Pneumatic port

(for air hyd. clamp)

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

2) Use the hydraullc pressure at 3.5 MPa (35.7kef/cm?).

3) Securely perform air relief.
In the ctamp cylinder, the chuck deoes not clamp
sufficiently. When clamp and unclamp motions are
repeated by loosening the air relief plug. residual
air can be exhausted. For air relief components.

In case of air hydraullic clamp

speciflcation. securely perform air rellef. referring

see the outside view.

to item 6.

If air is remained

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

AcauTION

Hydraul ¢ port

(for oil

In the hydraullic clamp specification. though the connection
port of different diameter socket iIs Rc3/8. use the hydraulic
hose equivalent to 3/8 of dlfferent dlameter

..12_
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5—-8 Air pursge

A VARNING

Dew draops 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 the air purge exhaust port

(Alr Hydraul lc Specificatlon)

The alr purge Is performed from the Joint with hole of ¢0.4 Inside of motor case by the part
of air used for clamp. Be sure to supply clean alr passing through the filter (air filter,
mist separator. regulator and drain catcher).lIf there are moisture. oil content. ete.. in the
air, they are entered In the motor case. thus damaging the equlpment. The air In the motor
case is exhausted from the air purge exhaust port.If the air purge exhaust port Is closed.
condensed drops are not exhausted and pressure is stll| maintained in the motor cover. thus
causing the motor or motor case damage. Conseauently. do not close the exhaust part for alr
purge .When the air is exhausted. though any exhausting sound occurs. there is no unusuai.

Joint with hole Connector plate

S

Yo s BrG i H*k Pneumatic port for clamp
| | —
_LI' == o

¢0.4hole /j\ .
—i‘rf\“\
= | M5 TAP

for air exhaust
Exhaust port for alr purse

A
Motor case / Ny lon tube

OQutside view of air purse

n
i1}

"
I

>

(Hydraul lc Speciflcatlion )

Since the pneumatic port of special alr purge is provided for the oil hydraulic pressure
system. be sure to supply the clean alr as well as the air pressure system.

(Air pressure: 0.5MPa)If the air purge cannot he performed because of no air. be sure to
mount the attached cross recessed head screw M5 and seal washer 5 to the M5 tas of alr pursge
exhaust port shown In the outside view. (Because coolant is entered In the motor case.)

_13_




Pneumatic port Hex.socket headless

for air pursge tapered pipe Prug
Connector nlate Connector plate
__ o l e e ?
Fixed throttle Fixed throttle “
Joint Joint

—+:=
$0.4hole / ¢0.4hole

for air for air
exhaust exhaust

Motor case
Nylaon tube

M5 TAP Motor case /
Exhaust port
for air purge

Attached cross
recessed head
screw M58

seal washer 5

Nylon tube

Qutside view ) OQutside view
of air purge point used of air purge point unused

S

Air Relief

Be sure to perform air relief when lubrication oil Is supplied after disassembling
the table or alarm occurs.lf air is not sufficlently exhausted. aiarm occurs because
of clamp failure

® oskoskosk ok R R o ok ok ok sk ok ok %ok R koK oK R R R kR R R KRR R KR R kR kokok

Refer to the NC rotary table outside view (appendix 1) for an air
relief plug position.

% sk %k ok %k sk ok K %k %k sk sk ok 3k ok %k %k R ok sk sk ok %k %k sk %k sk ok ok sk ok %k %k %k ok ok %k Xk
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1)

2)

3)

4)

(D]

2)

3)
4)

5)

1 For air hyd. system

Move the piston for air hydraulic pressure (hereinafter referred to as piston) to
returned edge. When the air Is suppiled with the solenoid valve ON at excltatlion
unclamp specification and with the solenoid valve OFF at excitation clamp specifi
-cation. the piston moves the returned edsge. (See page 16)

Remove the tank cover on air hydraulic part of the top face of NC rotary table
(hereinafter referred to as cover) and fill specified hydraulic oil to near the
upper part of the tank.

Supply air and advance the piston in the opposite of item 1) to make clamp state.
Loosen the air relief plug a little to bleed the air. Next. retighten the loosened
air relief plug before moving the plston to returned edse as well as item 1).

(If the plug is not tightened, exhausted air is sucked again.)

After that. repeat item 3). When the air mixed into ol! Is not exhausted from the
air relief plug. tighten the air relief plug as it was and also. mount the cover
after checking oil volume.

A CAUTION

When the air rellef plug Is too loosened. there is a possibllity that the air
relief plug flies out. Slightly push the air relief plug with the hexagon bar
spanner so as not to fly out.

For air relief. though unclamp time may be short. take a generous amount of a
clamp time.

During air bleeding. since cil becomes short. hleed the air. filiing the oll.

After finishing the alr reilef. cleanly wire oil spilled around the unit with
a waste cloth.

FIll the hydraullc oi! to near the upper part of the tank
However. please secure a space a iittle between a cover and the oll surface

_14_
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6-2 For oil hyd. system

1) Be applled hydraulic pressure to NC rotary table.

2) Loosen the air escape plug shown in figure a |ittle to bleed the air.

3) Be not aeplied hydraulic pressure to NC rotary table after binding a plug tight again
4) [t carrles out by repeating the work of 1 to 3 . When the alr mixed into oll Is not

exhausted from the alr escape plug. tighten the alr escape PlUug as it was before
(If the elug is not tightened. exhausted alr is sucked again.)

ACAUTION

1) When the air rellef plug is too |oosened. there is a possibility that the air relief
Plug flies out. Siightly push the air relief plug with the hexagon bar spanner so as
not to fly out.

2) For air rellef. take enough time.
3) During air rellef. since oll of pump unit becomes shart. fI1l the oll into the pump unit

4) After finishing the air relief. cieanly wipe gil spilted around the unit with a waste
cloth.

5) During air relief, retain the hydraulic pressure.

6—3 Maintenance inspection

1) Alr may Inflltrate In oll durlng operation because the pipling Jjoint. each plug. etc.. are
loosened. At this time. rellef the alr according to the procedure of the above

2) The hydraullc oll is deteriorated when It [s used for a long perlod of time.Replace the
oll every year.

3) With the NC rotary table operated after ready for start-up. if a clamp fallure occures,
check the air rellef In order to make sure.

Inspection

Daily inspection

1)} Check the fixIng conditlon of NC rotary table {including Jjlg If mounted).

2) Check the electrlic connecticn cables and the alr hoses are not damaged. and also. check
the alr pressure and hydraulic pressure.

3) Check the oil volume of alr hydraullc system.(Check that the ail level of hydraulic oll
Is in the upper part of oll gauge.)

4) Check (machine) deceleration of zero return. IndexIng motion and position

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

6) Check unusual heating. (Body. motor)

Periodical Inspection (Inspect the following items every 6-mount.)
t) Check the dirt agree of lubrication oil. (In body . gear box)

2) Check the dirt degree of hydraulic oil. (In air hydraul ic system)
3) Check connectors are wel| mounted and cables are not damaged.

4) Check wiring cables in the motor case are not corroded or do not come down.

_‘]5_
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Table CLAMP

8-1 Precautions of table clamp

AcruTion

AcauTtion

AcauTion

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.

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

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 selzed and damaged. Therefore. take extreme
care about back pressure. Especially. when the table is
clamped by hydraulic pressure. design the circult so
that the back pressure In UNCLAMP is 0.2MPa (2kgf./cm?)
or fess

PS1:Pressure switch for clamp check

PS2:Pressure switch for unclamp check

Gear box

B-2 Check device for CLAMP/UNCLAMP

To proceed a secure workplece. be sure to use CLAMP/UNCLAMP confirmation signals
(Please refer to the flgure of 8-1 clause.)

Pressure switch setting pressure of an empty oil pressure clamp / oll pressure clamp |s
as shown in the following [ist according to each clamp system.

Clamp check (SP1) Unclamp check (SP2)

2.16 MPa (22.0kgf/cm?) 0.2 MPa (2.0kgf/cm?)
(176 112 200) (176 120 200)

The pressure switch is made by WILLY VOGEL .

_16_



8-3 Solenold valve for CLAMP/UNCLAMP

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

Refer to 16-2 and outside view

[Excitation Unclamp Spec.]

Sclenoid:ON -+ Table UNCLAMP
Solenoid:0OFF --- Table CLAMP

[Excitation Clamp Spec.]
Solenoid:ON -+ - Table CLAMP
Solenoid:0OFF --- Table UNCLAMP

A AT ION | e e o e 12 the outs!de of M rotars

connect the cable at the above specificatlion

o Mounting of Workpiece

Securety mount the workpiece for high accuracy machining

AWARNING

A CAUTION

A CAUTION

If the workplece Is not securely mounted. not oniy accuracy is wrong
but also the machine and tool are damaged. In the worst case, it will
result in serious indjury

[f the workplece which Is not flatness and stralghtness |s mounted as
Is, the workplece or rotary table Is distorted, thus causing accuracy
droe or unevenness rotation. [n this case. insert shim(s) in the gap
between the workplece and the rotary table

Ctamp the workeplece in equipartition on the rotary table as much as
possible.

_17_




10 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. |t changes
leads of right and left tooth flanks of worm shaft a little and adjusts the packlash for
the worm wheel by shifting this worm shaft in the axis direction

This dual lead worm system adjust the backlash finely wlthout changing a ideal engagement
state and It is theoretical and most secure backlash adiustment method.

Though the backlash of worm Eear has already been adequately adjusted before shipping

it may be necessary to adjust It after using for a iong period of time. The adeguate
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 pericd of time. Conseauentiy,
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 wll| be selzed.

O Adeguate Backlash

Table type TBX160 TBX200 TBX250 TBX320
Circular arc length
at peripheral table 14~43 14~43 14~473 15~45

posltlon (um)

Converted angle (sec.) 35~106 29~89 23~70 19~58

When addjusting the backlash. measure the current backlash with the following method
After that, adjust It.

10-1 Measuring method for backlash of worm gears on table

Dial gausge
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1) Set the dial gauge the periphery of T-slat 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 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.

3) Perform the above measurement at B eauipartition of outer periphery by turning the
table and compare them with the above adequate vatues. When deviated from the adequate
values. adjust the backiash by the following procedure so that the minimum value of
backlash will be the adeaquate value previously described.

10-2 Backlash adjusting method of worm gears

exagon socket
4
head cap screw\\\¥

Cover
Lock nut _Cover
O-ring Ji

T L
(E{)Adjusting sorexx \ Worm shaft Gear box
Bearing case(}{)

A DANGER Be sure to turn OFF the power source of control unit or unclame the

NC rotary table before remaving the gear case cover.[f your hands
or clothes touch the rotating gears. there I5 a danger to cause a
serious accident by winding to the gears.

1) Drain the lubrication oil from the drain port.
2) Remove the cover (@) located on the reverse side of gear box ().
3) Loose hexagon socket head cap screws @) which fix the bearing case @ a Iittle. Next. loosen

four adjusting screws & uniformly a little. When tightening hexagon socket head cap screws
@ again. the bearing case (3 advances. thus reducing the backlash of worm gears

IMPORTANT Since the pitch of adiusting screw is 1.25mm (TBX160/320) or
1.0mm (TBX200/250). when returning one revolution, the backlash
becomes small as shown in the followlng llst.

Table type TBX160 TBX200 TBX250 TBX320

Circular arc length

at peri-pheral table ABOUTSS ABOUTA47 ABOUT31 ABOUT41
position (um)
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When finishing the adJjustment. reassemble the table in reverse steps as |{tem 10-2 and
tighten bolts securely. After reassembling. measure the backlash at table perliphery
again at the same positions before adiusting and check the backlash |s adeauate.

[f the backlash Is inadeguate, adjust It again by the above method

ﬁ 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

ACA UTION When reassembl ing the cover (2). take extreme care so that the
O-ring ® will not be damaged. If the O-ring B are damased.
coolant may be entered.

171 Built—-in ZRN (Zero Return) Device

dk ok sk ok ok sk sk ook sk ok ok ook %k ook sk ook %k ok sk sk ok sk sk sk ok sk ok ok %k %k ok ok sk sk ok sk ok ok ok

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

% %k %k % %k %k 3k ok k 3k % 3k ok ok ok ok ok ok %k sk %k sk sk sk ok o ok ok ok Kk ok %k % ok ok ok ok k%

11-1 Dog position for ZRN deceleration

The rotational direction for ZRN Is 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 optlonal 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 adiustment of the ZRN positlion may
be reauired at the customer at the customer at the time of interface with the NC
controller of the machine.

11-2 Adjusting method of dog position (TBX160)

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

1 Hex. socket flange
head screw plusg

(For O-ring dog adJjustment)

Proximity switch(}{)

W
23
0:7

3 ex. socket
headless set screw
Dog Gear box
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1) Drain the lubrication oii. Remove the plug (D with collar for origin dog adjustment and
loosen set screws ) which fix the dog @ to the table spindle from the orlgln dosg
adiustment hole.

2) Move the dog @ to the proper position.

3) When adjusting completely. securely tighten hexagon socket head less set screws (@ to mount
the hexason socket flange head screw plug (@D of origin dog adiustment.

11-3 Adijusting method of dog position (TBX200. TBX250. TBX320)

Dog >

@Cover‘ Gear box
- g /
| 7
.J \ e Proximity @

switch

‘75‘““\ Lock nut
Q-

1) Drain the lubrication oll.
2) Remove the cover Q).

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 the set screws @ that fix the dog (.
5) Move the dog to the proper position.
6) When the dog adiustment is finished, securely tighten the set screws 3.

7) Set the cover (D to the orlginal position.

11-4 Structure of sensor part

The proximity switch @ is screwed and fixed with lock nut ® after providing
a gap by protruding about 0.75mm (thread pltch 1mm of eroximity switch) from
the periphery of the dog (@
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12 Backlash AdJustment of SupeP_Gear‘s

12—-1 Adjusting method of backlash of super gears

Hex.bolt 2
Motor

Hex.screw
Worm Shaft Adapter ————————-{::)
\ Motor cas 3
O‘r'ing l ’ L:L“ H::H y
1

gl e

oI

.
‘ rl
(Eg:FCCEDtPiC shaft /

T
e

Steel ball

Hex. screw(::>

Alignment Marks To lock the movement
of the Spur Gear

M~

Dial Indicator
for the Backlach
Measurement

Dial Indlicator Spur gear:Z1
for the Backlach

Measurement

Spur gear:Z3

Spur gear:/Z2

12-1-1 Measuring the Backlash of the Spur Gears Z2 and Z3

1) Completely draln the lubrication oil through the draln port.

2) Remove the cover (D).

3) Lock the movement of the spur gear 23 with an appropriate tool such as a screw driver

4) Set a dial Iindicator at the pitch circle on the tooth face of the spur gear 72.

5) Read the total movement of the dial indicator by manually rotating the spur gear Z2 in both
clockwise and counterclockwise directions. This total movement of the dial indlicator will be
the backlash.

12-1-2 Measuring the Backlash of the Spur Gears Z1 and Z3

1) Completely drain the ifubrication oll through the drain port.

2) Remove the cover (D).

3) Lock the movement of the spur gear Z3 with an approprlate toal such as a screw driver.

4) Set a dial indlcator at the pitch circle on the toath face of the spur gear Z1.

5) Read the total movement of the dlal Indlcator by manually rotating the spur gear Z1 in both
clockwise and counterclockwise directions. This total movement of the dial indicator wili be the

backlash.

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

Backlash adjustment is reauired if the measurement 1s much smaller or larger than these figures.
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12-2 AdJjustment of Backlash of the Spur Gears

12-2-1 Backlash AdJustment of the Spur Gears 72 and Z3

Backlash can be adijusted by rotating the eccentric ring which has a maximum of 0.3mm of
eccentricity.

1) Measure the backlash by following the procedure in section 12-1-1.

2) Set and leave a dial indicator at the pitch circle on the tooth face of the spur gear
Z2 for further backiash measurement needed.

3) The eccentric shaft @ is positioned securely by the hex. plug ® and the steel ball @)
Remave the hex. plug (3. Then. adjust the amount of eccentriclity as measuring the
backlash with a dial indicator by slowiy turning the hex. screw &) In elther clockwise
or counterclockwise directions.

Backlash can be increased by rotating the eccentric shaft @ In clockwise direction. and
decreased in counterclockwise direction.

Alignment marks indicating the praoper backlash position Is ensraved at hte factory on
both the eccentric shaft and the gear bax for vour convenlence.

12-2-2 Backlash Adiustment of the Spur Gears Z1 and Z3

1) Measure the backlash by following the procedures in section 12-1-2.
2) Loosen the hex. screw (B

3) Loosen the four hex. bolts (D mounting the servo motor. then el iminate the backlash
to nearly zero by slowly tightning the hex. screw ®

4) Loosen and adjust the position of the hex. screw ® to have the flange of the motor
sit agalnst the hex. screw B with sufficient amount of backlash.

5) Securely tighten the four hex. boits @. and measure the backlash by following the
procedure in section 12-1-2.

Repeat the procedure 2) through 5) if the backlash measurement Is not between 0.02 and
0.04mm.

IMPORTANT The hex. bolt has 1.00mm pitch thread. Backlash can be adijusted
approximately 0.033mm by turning the hex. screw ® by 10 desrees.

ACAUT 1ON Avoid any damage such as nicks and dents to the tooth face of

the spur gear when backlash measurement or adjustment are performed.
Damage on the tooth face may prevent smooth rotation resulting in
poor indexing accuracy and abnaormal gear nolse.

When reassembling the motor case @) and the cover (). take extreme
ACA UTION care so that the O-ring B will not be damaged. If the O-ring (@) are
damaged. coolant may be entered.
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13 Motor Case

13-1 Removing of motor case

Go by the following point when you must remove a motor case by the malintenance and so on.

1) Remove the cover (2) 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. (For plping. see the piping diagram of item 16.)

2) Loosen hexagon socket head cam screws (@ which fix the motor case (D) on the gear box @
and remove the motor case slowly with Its motor case () ralsed.

13-2 Counter measure for waterproof

To prevent the motor from coclant penetration. G-rings are used to the mounting face on
the motor case (D and the connection part between the motor case () and the cover @)

A CAUTION

A CAUTION

In removing a motor. please extract lubricatlion from the lubricatlon
port first.

When reassembling the motor case (D and the cover (@. take extreme
care so that the O-rIngs will not be damaged. [f the O-rings are
damaged., coolant may be entered.

Motor case

~Us

@Hexagon socket /

head cap screw

Cover
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14 Storasge

n CAUTION When removing the unlit from the machine table. apply oil to prevent rust and
store It on a stable wooden stand or In the orlginal crate wlth the appropri-

ate cover to protect 1t from dust and maintain [ts accuracy.

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

15 Conversion of Peripheral Length and Angle

IMPORTANT " What is the linear length at the table circumference with 30 seconds cum-~
lative Indexing accuracy 7°

" What Is the angle with a cumlatlve pitch error of 0.05mm 7°
To answer these guestlons. use the following formula representing the relation-
ship between the angle and |inear length at the table circumference.

D: Diameter of Workplece {(mm)
@: Angle (seconds)
L: Linear length at the table circumference (mm)

N
L (2]
= : i R wp—— (1)
XD 360°X 60" X B0
360X60X60%L Lx4.125x10°
a = = St e s Rrn ms s T R i (2)
XD D
aXaXxD
L = P = 2424X10°X@XD - - - - - - - - - (3)
360X60X60 “

(Examp les)

Assuming the dlameter of the workpiece is 100mm. and by using formula (3). the cumulative Indexing
accuracy of 30 seconds as |inear length at table circumference wil! be:

L = 2424 x 30 X 100 X 10® = 0.007272mm = 0.0073mm

Therefore. the |length Is approximately 0.0073mm.

And converting the cumulative pltch error of 0.05mm to an angle. use formula (2):

5
_ 4125 x 0.05 x 10 — 208.25°

100

Therefore. the angle Is approximately 206.25 seconds egual to 3 minites 26 seconds.
Thus. by using the formula (2) and (3). the Indexing preclision and pitch error can be converted in terms

of linear length and angle.

-25-




16 Plping Dlagram of Alr Hydraullc System
Wnen removing the piping to remove the motor case. refer to the following outside view and diagram.
16-1 Outside view of connectiaon plping system

Cy | inder
SSD-L-40-50-FL319651 CKD
G Ty (TBX160B.TBX2008)
////" SSD-L-50-60-FL319652 CKD
T (TBX2508.TBX3208)

Soft nylon tube
TSOB04R(RED) SMC

Soft nylon tube
TS0604BU(BLUE ) SMC

¥ :$§§25, 3 Soft nylon tube
e . f & o ) TSOB04R(RED) SMC

Soft nylon tube
TS0604BU(BLUE) SMC

Soft nylon tube
TSO0604R(RED) SMC
Straieght

$6 IN-457-170 SMC

Solenoid valuve
SYJ7120-5GS-01-F SMC

Soft nylon tube Pneumatic port

TS0604BU(BLUE) SMC
Sllencer

Excitation Unclamp Spec. Excitation clamp Spec

16—-2 Air hydraulic circuit diagram

g Table cliamp b
[ AAH '

ol — Clamp_detection
| pot [T 2.500Pa

|

:

! ._.,. unc | amp deltectlon
: Ea__ﬂ 'M 0.20MPa

]

1

1
s | S o
Alr hyd. ! Alr hyd
intensifier : Intensifier
N

TN

Customer o — \1
must prepare | | |
JAYA \ | | FAA \O\ |
i \_ ! Solenoid D |y | TlT EAY D liTlr 0]
valve - ' 1~ Solenoid
C : valve
_ . __ = l o o
' = |
Inside of Fixed throttle .
'\__rotary table (for air purge) .’

Alr combination
(Alr filter+Mist separator+regulator)+ Drain catcher

Excitation Unclamp Spec. Excitation clamp Spec
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17 Pliping Dlasram of Ol| Hydraullc System

17-1 Connection piping system sketch

Hyd. cover T ‘,/)ka\
-

Flxed throttle Joint
PCB-01 @0.4 PISCO

>

Table clamp
—_——

L AA-

2.20MPa

0.20MPa

Inslde of
rotary table

|

1

1

I

'I

]

1

]

Flxed throttie o
(for air purge) Unclamp detectlop

1

1

]

]

I

Clamp detection

!
/

YT
Solenoid
valve
LT
AP
Alr combination p - -

Customer /

must prepare

Excltation Unclamp Spec.
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\\k(AIP filter+Mist separator+regulator)+ Drain catcher//
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18 Outside View of Air Hydraulic Part

When removing the cyllinder to remove the motor case. refer to the following outside view.
18-1 OQutside view of air hyd. part (TBX160. TBX200)

il tank

O-ring G40
O-ring S42 -
r ﬂ; ; O-ring S22
PENTA seal PS16 s
5e '
| e a— -
SRS T o
y: £
: To cylinder
Qi l route(4 In all) i

To pressure switch

SKY packing 16

Alr Hyd. Spec. Oil hyd. Spec.

18-2 Outside view of air hyd. part (TBX250. TBX320)

O-ring G55 —
O-ring $53 — 1 ] _-__TEJ‘_
PENTA seal PS20 ;
B %

Nomrd ———-

A Hn i
Oil route(4 in all) : L&To cyllnder
SKY packing 20 To pressure switch

Alr Hyd. Spec. Oil hyd. Spec.
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X Bk X J5
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FE EER
RGBT 7 7 -1

#H RERFRTHTE7 7 -1
‘1‘726 8160 7% &5 (0847) 40-0527 (%)

FAX (0847) 45-4660

ZIUV—FA4¥A (01200 933-968

T331-9634.7% 75 (048) 667-3469 (%)

FAX (048) 663-4678
T222-0033.7% 7% (045) 476-5666 (ft)
FRIEF T L 98  FAX (045) 476-5667

T454-09117% & (052) 363-0371 (%)
FAX (052) 362-0690
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KITAGAWA JRON WORKS CO., LTD.

77-1 Motomachi, Fuchu-City, Hiroshima-Pref. 726-8610 Japan
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BRTEEEEMf7—-6—-39
o2 o ¥ A
ERERT EB3 —-29—23
T 5
AW - TFHIE - dgE - L. B
Principal Office
Tel : +81 847-45-4560
North America Contact

KITAGAWA USA, INC.

301E. Commerce Dr
Schaumburg, I1. 60173 USA
Tel : +1 847-310-8198 TFax : +1 847-310-9791

North America Contact
TECNARA TOOLING SYSTEMS INC.

12535 McCann Dr.
Santa Fe Springs CA. 90670 USA
Tel : +1 562-941-2000 Fax : +1 562-946-0506

North America Contact
NORTH TECH INC.

301 E. Commerece Dr.
Schaumburg I1.. 60173 USA
Tel : +1 847-310-8787 Fax : +1 847-310-9484

European Contact

KITAGAWA EUROPE LTD.

7 Dolphin Industrial Estate Southampton Road
Salisbury Wiltshire SPI 2NB UK
Tel : +44 1722-421155 Fax : +44 1722-421071

Fax : +81 847-45-8911

China &Taiwan Contact
DEAMARK LIMITED

No. 6, Lane 5, Lin Sen North Rd.,
Taipei, Taiwan R.O.C.
Tel : +886 2-393-1221 Fax : +886 2-395-1231

Korea Contact

KITAGAWA KOREA AGENT CO.,LTD.

803 Ho, B-Dong, WOOLIM LION'S VALLEY,
371-28 Kansan-Dong, Kumcheon-Gu, Seoul, Korea
Tel : +82 2-2026-2222 Fax : +82 2-2026-2113

Southeast Asia Contact

KITAGAWA SALES (THAILAND) CO.,LTD.

9th. FL, Home Place Office Building 283/43.
Sukhumvit 565Rd.(Thonglor 13),

Klongton-Nua, Wattana, Bangkok 10110.Thailand
Tel: +66 2-712-7479  Fax: 466 2-712-7481

Australia & New Zealand Contact

DIMAC TOOLING

61-65 Geddes Street Mulgrave Victoria 3170
Australia
Tel: +61 3-9561-61556 Fax: +61 3-9561-6705
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