KITAGAWA

NC ROTARY TABLES
OPERATION MANUAL

MODEL : RS250RAE10

IMPORTANT

Please ensure that these instructions are read
and understood by machine operators before
using the NC Rotary Indexing Table.

Please Read and Save Thls Manual

KITAGAWA IRON WORKS CO..LTD.







Thank you for choosing the Kitagawa NC Rota?y Table
Kltagawa, a worid-renowned preclision equlpment manufacturer. has developed the finest quallty NC Rotary
Table with emehasis tn high precision and rigldity as Its basic princleals In design.

This NC Rotary Table has been designed to provlde vears of Nlgh precislon perfarmance. To ensure oot imum
and troubie-free performance. please read this operatlon manual carefully Deer‘e using the unit and retain
thls copy for your future reference.

Please ray close attentlon to the procedures with the following warning marks(!)to avold severe Injury
and/or accldent.

A SAFETY ALERT SYMBOL

This Is the Industry ° Safety Alert Symbol °. This symbol Is used
to call vour attentlon to Items or operations that could be
dangerous to you or other persons using thls equlpment.

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

WARNING

Indlcates an Imminently hazardous
DANGER slituation which. If not avolded. wil|
result In death or serlous Injury.

Indicates a potentially hazardous
WARN!NG sltuation which. If not avolded. could
resuit In death or serlous I[njury.

[ndicates a potentlalty hazardous
CAUTION situation which. [f not avolded. may
‘ result In minor or moderate |njury.

IMPORTANT

[nstructions for table performance and

IMPORTANT  avoldIng errors or mistakes.
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1. For Your Safety

Basic Safety Tips

Please read this manual and follow [nstructlions carefully.

We cannot assume responsibllity for damage or accldents caused by misuse of the NC Rotary
indexing tables. through non-compilance with the safety instructions.

A\ DANGER

SWITCH OFF power before setting.inspecting and
repalring NC rotary Indexing table.
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Falling to do so could cause bodlly harm to the operator.




A\ WARNING

o
}? Secure clamp bolts to correct

torque.

There Is a danger of disturbance

of NC rotary table and release

of work plece.

Tighten to correct toraque

Clamping torgue

Bolt size (N-m(kgf-m)]
M8 38(3.9)
M10 /3(7 .4y
M12 108(11.0)
M16 250(25.5)

; When rotating the table.ensure
.| rotatliog area.

your hand Is out of the

Falling to do so could cause Injury.

Never apply excess|ve cutting force.

Falting to do so could result In damasge
to the NC rotary tabile, which could
cause release of the workplece.




A WARNING

}? Do not attemet to modify the NC rotsry Indexing table.

Falling to do so could result In damage
to the NC rotary table. which could

cause release of the workplece.

fWhen |1fting the NC rotary table.use an eyebolt and wire
£ (See page 8)

Avold Interference between NC rotary Indexing table and
surrounding equlpment.(See page 8)

[nterference and extreme bending of

cable and hose should be avolded.

There Is a possibllity that vou
recelve an electric shock in
case of damaging the cable

Minimum bending radius of the cable(C81)
Fixed portion:R65
Movable portion:R150




A\ cauTion

LAlr muét‘be supplled clean alr through alr control unit
(Alr fllter. Mist separator.Regulator)+Draln catch.
(See page 10)

There Is a danger of release
0f the workplece when the
clamping force of NC rotary
table Is reduced and also
there is the possibility of
Ingress of dirt.

Pertodically draln water

collected in the alr

fllter sectlon

When clamping or unclamping workpleces ensure the *7
table Is properly c|amped to the machlne table.

Falling to do so could result
In damage to the NC rotary tab]
which could cause release of
the workplece and also there I's
a possibllity of deterloration
of accuracy.

y The cover plate should be sealed with a silicon rubber
¢ | compound.(See page 17)

Falllng to do so could cause
release of the workplece and
mliss-operatlion of the table

by [ngress of olls.




Alr for clamping and also alr for alr-purge should be
supplled to the specifled portion with speclfled

pressure.and portion of exhaust should not be blocked up.
(See page 10)

Name plate of
alr supply portion

A motor case may be damaged In case
that air Is supplled to the other
portion except for the specifled
portlon or an alr epressure bevond
the speciflied alr pressure is
supplied or the portion of an air-
exhaust is closed.

Name plate of
exhaust portion

A cauTion

\ Never use a hammer on the NC rotary Indexing table or
the clamped workplece.

Falling to do so could result
in damage to the NC rotary
table. which could cause

release of the workpiece.

{ When machining a long or heavy workplece. support with
~ a tallstock or steady rest.(See page 6)

In case that workpiece Is too

long or too heavy. It Is

dangerous as the workplece Workpiece

may release.

Tallstock




Replace Iubricating o]l every 6 months. (see page 9)

Ol sausge

Draln Port




2. Specliflcatlons

NC Rotary Table is dividing unit for work oléce. usual ly orerating machines. [ Machining Center.(NC)
milling machine. (NC)drilling machine. etc. ]

Specifications are as belows.

MODEL. RS100 RS250 RS320
Table Diameter (mm) »105 @250 »320
Tabte Height in vertical (mm) 140 210 ®225
Center heisgnt (mm) 110 180 C 225

Center hole (mm) »5S0 $70 ®130
Thru, Hole Diameter (mm) »32 $51 ®90
Widtn of T-Slot - (mm) 12 14

Guide biock width (mm) 14h7 18h7 - 18h7

Clamoing toraue

(Alr Press at 0.5 Mpa (S.1Kgf/cmt) N-m(Kgf -m) 80(8.2) 450(46) 900(92)
Allowable work diameter (mm) »105 9250 $320

In vertical positlon kg 30 125 180
Allowable work welgnt | o] enetsiFal position g 60 250 350

{n norizontal eosition kg 60 250 350
Allowable workpiece inertia  K€-m(k&f-cm-sec?) 0.08(0.8) 1.95(19.9) 4.49(45.7)
Total reducation ratlo 1/36 1/90 1/120
Maximum table speed min™ 83.3 33.3 25
Motor (W) 400 750 750
Body welsght (kg) 23 92 170
Tallstock welsgnt (kg) 9 20 24

Max. Table Revolutlion Is at 3000min*(rpm) of motor rotatlon.

IMPORTANT

Be sure to remain within Allowable workplece Inertla even though
A cauTion

workplcee welght Is within the maximum quoted.

A tailstock may be reauired according to the weight, shape and cutting
A\ cauTion

conditions or the workpeice.

See adove specification and precautions for operation. Set each machining
A, cauTioN

condition so as not to exceed al lowabke value.




3. Accuracles

(Unit:mm)

Inspection items Allowable value
1 Parallelism Between Table Face and Base Per 150mm 0.015
2 | Paralielism Between Center of Face and Base Per 150mm 0.02
3 | Run-out of Table Face In Rotat{on 0.02
4 | Concentriclty of Center Hole 0.01
Parallelism Between Center of Table and Center
5 | of Guide Blocks v Per 150mm 0.02
6 | Indexing accuracy 30sec
7 | Repeatabliity +2.5sec
1 2 3
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[ndexing accuracy should be measured with an optical measuring gausge.




4. Prepare for operation

The following procedures are recommended for preparing the NC rotary indexing table and for the trialrun.

4-1 Carry and mounting onto the machine tool

1) Carefully carry the table with a strong wire rope though the attached eve bolt.

2) Ensure mounting surface of machine tool is clean and free of burrs. [f burrsor flaws are found, repair
them with oll stone. etc.. pefore mounting.

3) Install the table to the optimum position for work Fit the guide block bottom face into T-groove
on the machline too! table. [f the clearance between T-groove and the guide block Is large. move
the table aside before installing.

4) Securely fix the NC rotary indexing table onto the machining tool with the attached clamp device.

Check mounting space before mounting NC rotary Indexing table on the machine tool.

AWARNING Take care so that the NC rotary IndexIng tabie body. cable and alr hose do not

Interferewith the splash guard or ATC device. spindle head. etc.. of the machine

tool when the machine tool table., spindle head. etc.. are moved.

Do not scratch nor glve stress nor foad a heavy matter HOP pinch a cable. There
AWARNING

Is a possiIbllity that you may recelve an electric shock In case of damaging the

cable.

Use the mounting seat effectively and tighten the bolts of clame eauipment to co
A\ WARNING

rrect toraue.(See page 2)

4-2 Lubrication:

The NC rotary indexing table has already been fllled with lubrication before shipping. Chack that the

lubricant Is fllled to center level of the oll gauge.

Normally the lubricant shouid be replaced every six mounths. Drain the old ol

A CAUTION

thoroughly before repiacing with clean oll. Clean the oll supply port so that no

swarf or forelgn matter can enter during re-fliling Should any forelng matter
enter. the unit may seize or be severely damaged.The following lubricants are

recommended.

Recommended lubricant(viscocity grade [SO VG32)

Maker Brand Maker Brand
MOBILE OIL BACTRA OIL NO.1 QOSMO OlL DAINAWAY S32
NIPPON OIL UNIWAY32 [DEMITSU KOSAN DAFUNIMULTIWAY 32C
KYCOO OIL KYOUSEK I SLIDUS32 ESSO STANDARD OIL FABIS K32
MITSUBISHI OIL DIAMOND SLIDEWAY 32 SHOWA SHELL OIL SHELLTONA OIL T32

Necessary oll quantity Is 0.3 (RS100)

Necessary ol quantlty [s 3.1 (RS250)

Necessary oll quantity Is 3.2 (RS320)

BACTRA OIL No.1(MOBILE)Is provided In the unlt before shipping.

_(7_




4-3 Air supply for clamp
1) Clean alr which Is removed molsture and dust should be supplled through three-polnt unit
consisting of filterration unit of alr filter. mist separator. regulator and drain catch.(See page.4)

2) The alr connection port of Rci/4 Is as shown In F1g.3. Connect the air hose to thils port

3) The air supply pressure used s within 0.5~0.8MPa(5.1~6.1kgf /cm?)

l A\ WARNING

4-4 Referring to Alr-purge

According to the clrcumstance of use. the dew may be occurred In the motor case.

Air Is exhausted from the portlon of the air exhaust so that It causes the obstacle of electric parts

or each parts..

The alr purge Is performed by alr branched Inside of NC table that uses air for clamp.

Be sure to use the clean alr (passing through alr fllter. mist separator. resulator and draln catch)
passing through the fllter. If the alr contalns water content (molsture). oll content. etc..

It Is entered In the motor cover. thus causing In equipment damage. The alr Inside of motor case Is
exhausted from the alr exhaust port.

In case that the portion of the alr exhaust Is closed. motor case or motor etc.may be damaged so
that the dew cannot be exhausted and that alr pressure is kept In the motor case. Therefore the

portion of exhaust should not be closed

_10_




5. Table Clamping

5-1 Precautions of -table clamp

Always turn the tabie with the brake unclameed. Always ensure table

A CAUTION

has the brake clamped prior to machining excest when mlllinsg.

never subject the table to more than the recommended braking force.

ACA“ TION Such actlon will cause excessive wear to the clamp and also damage

the wormwheel.

[t is important to ensure no residual pressure remains in the unit
A\ cauTioN

during unclamping as this can result in damage of the worm gear -and

ctamping parts.

5-2 Clamp/unclamp check device
To preform correct procedure. be sure to check clamp/unclampe. These clamp/unclamp check slgnals are Input

NC control system MAC mini A.(See Fig.4)
RS100 have only unclamp detection.

The check signal for clame/unclamp is generated by the pressure switches. These pressure switches have
been set as follows.

Clamp check(SP1) — 0.3 MPa ( 3 kgf/cm?)

Unclamp check(SP2) ——  0.05 MPa ( 0.5 ksgf./cm?)

5-3 Solenoid Valve for Clamp/unclamp

The solenoid valive Is incorporated as shown in Fig.3.

Standard seecificatlion Is as follows.

Soltenoid ON ———— Table Unclamp
Solenold OFF———— Table Clamp

Pressure SW SP1 (RS250. RS$320) Pressure SW SP2 (RS100.RS250.RS320)

176 110 300 (RS250.RS320.i11yboge!) PS1100-R06L (RS100.54C)
176 120 100 (RS250.RS320.4i11ybogel)

Proximity SW Air supply port Rc1/4

FL7M-3K6H ( Yamatake)

Silencer

Solenoid valve
VK334-5G5 (RS100.DC24V.94C)
VO317-507-Q (RS250.RS320.0C24V. ()

Motor case

Fig. 3
-11-




6 Workplece clamping

Clamp the workelece securely to eénsure high accuracy and precision.

Always éensure that the workelece Is firmly clamped.
Jlkwmmme ' :
Fallure to do Ehis will cause damage and accldents.

Avoid mounting a workplece which has poor flatness or

f‘kcmnmn
prependicularity directliy to a table face. This may strain

the table and prevent smooth rotation. which may result in

Very poor Indexing accuracy. Shimming may be reaqulired to

prevent this problem.

!ACAUTION’ Set the work so as there is no eccentric load for

the table rotation center by compensating with

balance welght.

balance weisgnt _I \\X

workpiece

7 Dally Inspectlion

The following procedures are recommended before operatlon.

1) Check the fixed condltion of NC rotary Indexing table(jig:if Jlg Is
mounted onto the face plate).

2) Check electric and alr connectlon cabtles and alr hose.

3) Check alr supply pressure.

4) Check zero Peturn‘lddexlng and position.

8 Backlash adjustment of worm gear

The worm and worm whee| are made of speclal material and designed to
maintain excellent accuracy. The backlash has been already adjusted
before shipping. However, adJjustment may be required when»operating

your unlt over long perlods. To obtaln the optimum values of backlash
the unit must be properly cool. [f the unit Is continursty orerated
over long periods the backlash will be smaller due to thermal expansion

[f the backlash Is too smail.the worm gear may selze
A cAuTION :

_12_




O Optimum values of backtltash

Mode | . Measuring position Angle(sec) |[Circular lensth(um
RS100|Face plate periphery(®105) 69~138 18~35
RS250 | Face plate periphery(9250) 31~92 19~56
RS320 |Face plate periphery(®»320) 14~52 13~40

Measure backlash with the following methods before adjusting

8-1 Measuring method of backlash (See Fig 4)
1) Please a dial indicator close to the table circumference on one

of the T-Slot. -
(In case of RS100. block put on the table surface near OD in stead of
T-slot would be used for backlash measurement.)

2) Insert a steel rod into another table T-Slot and move it in a clockwise
direction. Release and read the dial indicator
Next, apply force in a counter-ciockwise direction on the steel rod.
Release and read the dial indicator. The amount of backlash is the

difference between the two dial indicator readings

3) Chack the amount of backlash at eight equally divided positions Dy
repeating the procedures avobe. [f the amount of backlash is not within
the approeritate range. adjust the amount using following procedures

Dial sgausge

Fig. 4 .

_13_




8-2 AdJjusting method of packlash (See Fig.3)

The worm is supported Dy the worm housing. Also. the motor is fixed by this
worm housing. The backlash Is adjusted by vary|
and the worm whee!l, movi

ng the engagement of the worm
ng the worm housing along body mounting face

1) Remove the motor case and drain hydraulic oll in the tabie from the

drain port. (See rage 16 to remove the motor case.)

2) Slignhtly loosen the hexagon head bolt (D for the stopper.

3) Slignhtly loosen three hexagon socket head cap screws @ little which fix
the worm housing (@)

4) Insert the round bar @ (apout 6 or bar spanner) into 8 hole of body
through @7 hole of the worm housing

5) Approach the worm whee!l side carefully to return the backlash to almost

zero(0). operating the round bar.

6) Tighten the hexagon head bolt for the stopper and move the worm away from

the worm wheel. Since the thread pitch of this bolt is 0.8 the backlash

becomes larger by 0.036 with each 1/12 turn (30'degrees).

7) Securely tlghten the hexagon socket head cap screws @ before measuring
the backlash as indicated In 8.1.

8) If optimum value isn't found. repeat items 2) to 7).

Hexagon head bolt for stopper @

Round bar (@

Worm housing @)

Hexagon socket head cap screw(®)

Fig.3

_14_




Built-in zero return device
The eroximity SW (D detects the zero return

9-1 Dog position of zero return reduction

On standard specification the zero return device turn clockwise (CW).
The ring type dog is set to the table spindle and it is possible to fix
to optional periphery position. [t is set where T-groove is horizontal
before shipping.

To change the home position and dog position when marking return rotary

direction counterclockwise, the following procedures are recommended.

9-2 AdJjusting method of dog position(See Fig 6.)

1) Remove hexagonal hole plug (2) located on the lubricant supply oil
port and loosen two hexagson socket head cap screws @ (RS250) or
hexagon socket head cap setscrews (@ (RS100) which fix the dog (B)
to the table spindie through this oil supply port.

2) Move the dog (3) to proper position

3) Securely tighten the hexagon socket head cap screws () after

adjusting position

Lubricant sueely port 3

Rec1/2
Proimity SW D
—t- bt
(==
[IAC SERVO MOTOR

RS100 Hexagon socket @

head cap setscrew

Hexagon socket @

ubrl t supply port
head cap screw Lubr {can @

Rc1/2

Proimity SW (D

' 2 D2
5
' [lAC SERVO MOTOR
; Dog D

RS250.RS320

Fig.6
-15-.




10 Motor case

10-1 Removing

When removing the motor, the following procedures are recommended only when
the motor case must be removed. (See Fig.7)

1) Remove screws® for the motor case(D is fixed with four (RS100) or six (RS250,

RS320) hexagon socket head cap screws @.

2) Though the motor case (D can be removed under this condition, the motor case
(D should be removed from the body with care in order not to be damaged so

that it is needed to remove with connecting cable.

10-2 Measures for waterproof

[n order to prevent the entering of coolant from the outside. O-ring ® is used

at the portion of connection between motor case (1) and the body.

[f cutting oil etc. is to be invaded into the motor case
’ A, cauTion
because of the break of a cable etc. It is urgently needed

to be rerlaced a new cable so that electrices (motor,
solenoid valve etc.) are to be damaged.

Hexagon socket head cap screw (@

Motor case (D

RS100. RS250. RS320 Type

Fig. 7
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11 Storase

When removing the NC rotary Indexing table from the machine for storage. remove swarf
A\ cAUTION ~

and foregin matter before placing it on stable wooden base to maintain table accuracy.

Also. coat It with rust-prevention of! and provide a wooden box or cover to protect

from water and dust. Never use green fresh cut wooden case or box. Use treated timber.

12 Conversion of Circumference length and angle

To calcutate the clrcumference length when accumuiated Indexing accuracy Is 30 sec

IMPORTANT

or what Is the angle when the accumulative pitch error Is 0.05 use the following

formula from relationship of the angie to the clircunference length.

D: Work dlameter (mm)
a: Angle (seconds)

L: Clrcumference length (mm)

L fo4
TxD 360°x 60° x 607

360x60x60xL _ Lx4.125x10°
XD D

_ axmxD
360x80x60

(Examples)

Regard the work diameter as 100mm and use previous “for cumulative Index accuracy. the time of 30

seconds Is Indicated as clrcumference length.” and formula (3). As a result. the followlng s found.

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

Conseauentliy. circumference length [s about 0.0073mm.

Also. use “Cumulatlive pltch error Is indlcated wlth angle of 0.05. and formula (2). the following Is found.
4.124 x 0.05 x 10°

a = = 206.25
100

Therefore, the angle |s 206 seconds or 3 min.. 268 sec. As shown above. the circunference length and
angle can be converted by formulas (2) and (3).

_17_.
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PRODUCT ION PLANT

KITAGAWA TRON WORKS CO..LTD.

Head Offlice:77-1 Motomach!. Fuchu-City. Hiroshima-Prsef. 726-8610 Japan

Tel : (0847)45-4560 Telex:6457-51 KIWJ Fax: (0847)45-8911
Cable: KITATETSU. FUTHU. HIROSHIMA

KITAGAWA USA. INC.

301E. Commerce Drlve. Schaumburg. [L 80173 USA
Tei : (708)310-8198 Fax: (708)310-9791

KITAGAWA MANUFACTURING EUROPE LTD.

7 Dolehin Industrial Estate. Southampton Road.

Sallsbury. Wiltshire SP1 2NB UK

Tel: (01722)414809 Fax: (01722)41481¢9
REPRESENTAT | VE

TECNARA TOOLING SYSTEMS. INC.

12535 MCCANN DRIVE. SANTA FE SPRINGS. CALIFORNIA 90670
Tel:310/841-2000 Fax:310/948-0508

415 W. GOLF ROAD. SUITE 12. ARLINGTON HEIGHTS. ILLINOIS 60005
Tel : 708/956-8600 Fax : 708/956-8680

146 SCHOOLHOUSE ROAD. UNIT H, SPRING VALLEY. NEW YORK 10977
Tel :914/735-1280 Fax:914/735-1254

NORTH AMERICA REPRESENTATIVE
NORTH TECH WORKHOIDING. INC |
301 E. Commerce Drlve. Schaumbursg. [L 60173 USA
Tel: (708)310-8787 Fax: (708)310-9484

EUROPE. REPRESENTATIVE KITAGAWA EURCPE LTD.
7 Dolenin Industrlal Estate. Southamoton Road.
Sallsbury., Wittshire SP1 2NB UK
Tel : (01722)421155 Fax: (01722)421071

TAIWAN REPRESENTATIVE DEAMARK LIMITED

No. 8. Lane S. Lin Sen North Road. Taloel, Talwan RO.C.
Tael : (02)393-1221 Fax - (02)395-1231

A2000.08



