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You selected KITAGAWA brand NC tilting rotary table because It has the feature and benefits.

All of its speciallzed features and their operatlions are described in this manual Make sure

that you are completely familfar with all Its fertures of the table.

Preface
1 SAFETY ALERT syMBOLS

These are the Industry "Safety Alert Symbol®. Their symbols are used to call your attention
to Items or operatlons that could be dangerous to you or other persons using this equipment.

Please read these messaged and follow these instructions carefully.

Warning terminoliosgy

A DANGER Indicates an Imminentiy hazardous situation which will

result in death or serious injury if proper safety procedures

and Instructions are not adhered to.

Indicates a potentially hazardous sltuatlion which could
A WARNING
result In death or serious injury if proper safety

procedures and Instructions are not adhered to.

0 CAUTION Indicates a potentially hazardous situation which may result

In minor or moderate injury If proper safety procedures and

Instructions are not adhered to.

IMPORTANT Instructions for table performance and avoiding errors or mistakes.
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1 For Safety Operation

Please read this manual and follow instructlons carefully.

We cannot assume responsibility for damage or accidents caused by misuse of the NC Rotary
IndexIng tables. through non-compliance with the safety instructions.

A‘il DANGER

"
dh%

Turn off the main power of the machine prior to maint-
enance. check, or repair of the unit. Failure to do so
may cause severe inJjury and/or accident

<<
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There is danger in which fingers or clothes may be caught in the table.
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®
)f Secure clamp bolts to correct toraue.

There |s a danger of scattering

the work because the table overturns.

Tighten to correct toraue.

Hex.bolt sizes | Tight.tra.(kef-m)
M10 7.4
M12 11.0
M16 25 .5
M20 41.0

When rotation the table.ensure your

hand is out of the space of tilting
area.

There Is a danger in which fingers may be caught In rotary member.

When rotating the table.ensure your
hand out of rotating area.

There is a danger in which fingers may be caught in rotary member.




A WARNI NG

[
); Never apply excessive cutting force.

There Is danger In which
NC rotary table damasges

and work scatters.

}' Do not attempt to modify the NC
rotary indexing table.

There is danger in which

NC rotary table damases

and work scatters.

. When [ifting the NC rotary table.

“ use eye bolts and wire ropes.

(See page 9.)

Wire rope Eve bolt

There Is a danger of falling.




A WARNING

}' Maintain adequate clearance between the unit and any
part of the machine.

Danger of scattering
because of work damage Interference and extreme bending

of cable and hose shoud be avoided.

There is the possibility of electric shock if the cable is damaged.




A‘ CAUTION

‘ji° When machining a long or heavy workpiece.support with
a tailstoke or steady rest.
(See pasge 7.)

Danger of scattering

If work Is lengthily )
Workpiece

protruded or heavy. .
Tailstock

Steady rest

Clamp the table before mounting or removing the work.

Danger because not only

machining accuracy drops but

also NC rotary table SSURE/

damages or work

scatters.

Don"t apply a shock to each component of NC rotary
table.

Danger because NC

rotary tabie damages

and air work scatters.




A CAUTION

450 Coat solution packing on the cover
mounting face.

Danger by work scattering
because NC rotary tabie will
result in misoperation by

permeation of coolant.etc.

P X\ Rerlace lubricati every 6
months(see pasge 1

O5>5
~ 09
O

Oil filters

(See pasge 10)

Supply air throush 3-point unit

Apply air purge inside the motor case
and be sure to provide dry air

(air filtered and resulated).

Alr flltere A Lubricator

Drain Regulater

- Periodically drain the water in air filter

- Keep the oil capacity in lubricator adeguately.
- Use specified oil(IS0.VGB8)




Specifications
TTS180 TTS250 TTS320
NO. Type TTSM180 TTSM250 TTSM320
11 Table diameter mm $ 180 $250 $320
2| Table helisght In horizontal mm 250 300 345
3| Center hight In vertical mm 180 225 255
4] Total height mm 320 380 448
5| center through hole mm 40 70 100
6| Clamp force [Ain(Rotary axis) N-m(kgf-m)| 150(15.3) - -
pressure
(5.1kegf/cm?) 1] (Titting axis) N-m(kgf-m){ 200(20.4) - -
Clamp force [Hyd|(Rotary axis) N-m(kgf-m) — 900(91.8) | 1600(163)
pressure
(35.7kgf/cm2) 1 ((Tilting axis) N-m(kg&f-m) — 1200(122) |2000(204)
Allowable work diameter mm ¢ 180 ¢250 $320
Al lowable work |(In horizontal) kg 60 100 150
weisght
(In tiiting) K8 40 60 100
I nliowable work Ke-m(kgfcm-sec?) | 0.245(2.5)| 0.784(8.0)] 1.92(19.6)
10| Total (Rotary | Standard min™ 1/90 1/90 1/180
deced. axis)
Controller MAC miniA 1/90 1/120 1/180
(Titing | Standard min 1/180 1/180 1/360
axis)
ratio Controller MAC miniA 1/180 1/240 1/360
11| Max (Rotary | Standard mint| 33.3 33.3 16.7
r.p.m. axis)
| Controller MAC mintA 33.3 12.5 16.7
(Tiiting | Standard min 7.5 111 5.5
axis)

Controller MAC miniA 7.5 8.3 5.5
12| Tilting ansgle Degree | -20~110|-20~1101-20~110
13| Weisght kg About 150 | About 275 | About 375

IMPORTANT The maximum speed of TTS180,TTSMI80 tiiting axls Is 1350 min™.
Other motor revolutions are 2000 min™
Be sure to observe the allowable work inertia even if
A CAUTION
the work weight is within the allowable value.
There |Is a possibllity to need the tallstock by the work
A CAUTION
welght.shape.cutting condlition.etc.
For conditions for using the table.refer to tha above
A CAUTION

specifications and caution items. Set each cutting

condition so as not to exceed the allowabie value.
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Accuracy Standerd
(Unit:mm)
. TTS180 TTS250 TTS320
[nspection Ttems TTSMI80 | TTSMI80 | TTSWI80
Run out of table center hole 0.010
Run out of upper face during
table rotation 0.015
Straisghtness of upper face
of table(center low) Total length 0.010
Parallellsm of upper face of table and
lower face of bace(tilting axls direction) Total lensth 0.020
Paralielism of upper face on table and
center |ine of guide block Total tensth 0.020
(tilting angle 90°)
Parallelism of tilting axis center line
and lower face of bace Total length 0.020
Standard Accumulation 20sec
Rotary table CorEroT]
ontrol ler
Accumulation 30sec
Index accuracy MAC minlA m
Tilting axls Accumulation| 60sec 45sec 45sec
Standard 4s5ec
Reproducibl I 1ty
Controller MAC miniA 10sec
1 2 3
ay
_::]
1
I .
4 5
=S— (‘)::::
& Il
I
' I
1}
[ —rh
-k A
7.8 Index accuracy Is measured with the optical device.

TiitIng axis coordinate system value

mm |O | >




b Preparation

Unpack the unit and remove the packing materlal.

4-1 Installation |

1) When 1ifting the unit, securely screw In the eve bolts provided. Use wire loop which
provided sufficient strength té Lift the unit.

2) Clean the unit throughly with an adequate clean agent. When installing the unit on
the machine table. make sure there is no foreign material nor damage such as nicks
and burrs on the mating faces. Use an oll stone for correction if necessary.

3) Locate and set the unit at the most suitable location for the operation. In case of
a vertical unit.the guide blocks will fit iInto the slotted groove on the machine.
[f there Is any play between the guide block and the T-siot, piace the unit asainst
one side of the T-siot to eliminate the sgap.

4) Firmly clamp down the unit to the machine with the furnished clamping fixtures.

ﬁ WARNING wWhen mounting the NC rotary table to the machin tool.check the

mounting space. Especlally.take care so that the NC rotary table.
cable and air hose will not interfere with the splash guideATC
device.spindle head.etc.. of the machine tool when moving the machine

tool table or spindle head.etc.

A WARNING Don't damage the cable by applylng unreasonable stress, placing

a heavy thing orpinching it. If dameged. there is a danger of

electric shock.

AWARN ING Effectively use mounting seats and tighten clamping bolts at

the specified torque. (See page 2.)

4—2 Lubrication

Lubricant has been already fliled In the NC rotary table body before shipping. Check the
tubricant is filled to the center line of the gauge before operating the machine.

(See Fisg.1.)

CAUTION Replace all lubricant with new one every 6 months. Completelly

drain before replacing the oil. when filling the oil.wipe the

oll filler so that chips and forelgn matter are not entered into
the tank. I[f the chips or foreign matter are entered.the important
part such as bearings.etc.. are selzed or machining accuracy drops.

Use recommended oil in the following table.



Recommended Lubricant(Viscosity grade

[SO VG68)

Maker Oil Name Maker Oil Name
Mobil Vactra Oil No.2| Cosmo Dinaway S68
Nissek i Uniway 68 [demitsu Dufni Mutiway 68C
Kyouseki Kyouseki Stidus 68 Esso Fyeivis K68
Mitsubishi Diamond Slideway 68 Shell Shell Tona Oi! T68
Required Oi | (Liter)

Type TTS180 TTS250 TTS320
Part TTSM180 TTSM250 TTSM320
Tilting axis body 0.6 1.0 1.5
Gear case of
tilting table 0.5 0.6 0.6
Rotary table body 0.8 1.5 3.0
Gear case of
rotary table 0.6 0.8 1.0

% Vactra Oil No.2 has already been filled before shippinsg.

4—3 Air/hydroulic pressure supply for clamp

4—3—1

Specification for air pressure clamping

1) Supply air through 3-point unit(air filter.regulator.lubricator)(see page 6).

2) Connect the air pressure hose to the connection(Rc 1/4)shown in Fig.1.

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

4) In the case of air pressure specification.the solenoid valves are incorporated.

The piping is as follows with the standard specification. Take care when the
electric wires are routed.

Solenoid ON
Solenoid OFF —

Unclamp
Clamp

4—3—2 Specifications for hydraulic pressure
clampinsg

1) Connect the hydraulic pressure hose to the connection(Rc 1/4)shown in Fig.1.
2) Use the hydraulic pressure at the range of 3.5~3.7 MPa(35.7~37.7kgf/cm?).

3) In the case of hydraulic pressure specifications., since the solenoid valve
is not Incorporated. provide the solenold valves on the external portion
and route the same wiring as the alr pressure speciflcations.

_10_




4—3—3 Clamp - Unclamp check

The set up pressure of the switch for both pneumatic and hydraulic systems are
as follows:

Clamp Sigan(SP1.SP3) Unclamp Signal { SP2,5P4)
Pneumatic| 0.3 MPa (3.0kgf/cm?) 0.05 MPa (0.5kgf/cm?)
Hydraulic| 2.7 MPa (28.0kgf/cm?) 0.2 MPa (2.0kgf/cm?)
4—3—4 Clamp - Unclamp caution

ACAUT ION Rotate the table and move the tilting axis with the chuck
unciamped. After positioning, machine the work with the
chuck clumped. Take care because the worm wheel will be

damaged by misuse.

A CAUTION Avoid the machining more than the clamp force shown in the
specification table. The clamped part is worn and the worm

wheel [s damasged.

n CAUTION Completely escape pressure when the unit Is unclamped. If
remained. the worm gear and clamper will be seized and
damaged. therefore, take care of back pressure.

Alr(hyd.)pressure supply port
for tilting axis clamp Rc1/4

Air release plag (back)NPTF1/16

Lub. oil drain port
. Rc3/8(back) (gear case)

" Ly 4 -~
Alr release plag % Lub.olil supply port

(back)NPTF1/16 ™|l u Rc3/8 (gear case)
Co e @E> | ol
| Lub. oll supply port

AN
Rc3/8(gear case)

{
Tilting axis motor case

Lub. ofl filler
(ti1ting axis)Rc1/2

Rotary axis motor case

Lub. oll flller
(rotary table body)Rc1/2

Oi | gauge(gear case)

0l1_gauge
pa I
¥ '
' —1ré
A
o =] | ;

L AN ‘\
Lub. ol drain por‘t\ \Lub. oil drain port .
(tilting axis)Rc3/8 (rotary table body)Rc3/8 ;A*F(hYd~)PPeSSUPe
supply port for
rotary table clamp RC1/4

Fig 1
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4—4 Trial run, accuracy check
1) Perform the trial run under no load in which no work is mounted on the table.
2) Check there is no noise and vibration during the operation of axis LOW,

HIGH. FORWARD and REVERSE. Perform the running-in of rotary axis by two slowly
increase the forward and reverse directions at 1 rpm st first. After that.siowly
increase the speed in high speed.

Perform the running-in of the tilting axis by two strokes at the feed of 1

RPM. paying attention so as not to enter In the over travel area and slowly

Increase the speed.

3) During the above operation. check there are the working sound and exhaust sound
form the solenold valves and slliencer incorporated in the NC table.
(In alr clamp of use)

4) Check accuracy. referring to the inspection result table and the accuracy standard

in the manual.

4—5 Setting of ZRN and shift value to
machine datum

1) After checking the above operationwhen there Is no alarm. reture each axls to machlne
datum.for the ZRN of each axls., the axls rotates at high speed In the fixed direction and
decelerates with the sensor (proximity switch) of the incorporated ZRN decelerating dog

before stopping by recelving the standard signal of motor detector.
2) The tilting axis datum (0') is where the table face is horizontal and +90'where the

table face is vertical. The standard ZRN direction of tilting azis is_set from - (minus)
direction to O°.

3) The ZRN direction of rotary table Is right.

4) Individually perform ZRN for the tilting axis and the rotary table to find the angle
difference between the actual stopping position and the machine datum. To compensate
this angle difference. set the parameter value of datum shift volume of control unit.

If the compensating value exceeds the setting range. it is necessary to adjust the

ZRN deceleration dog position (See item 6-3)

_12_



4—6 Work mountinsg
Securely mount the work for a high accuracy machining

AWARNING

ACAUTION

A CAUTION

= Daily

If the work is not securely mounted, not only accuracy is
wrong but also the machine and tool are damased. In the

worst case, it will result in serious inJjury.

[f the work which is not flatness and straightness is mounted
as Is, the work or rotary table is distorted. thus causing
accuracy drop or unevenness rotation. In this case, insert
shim in the gap between the work and the rotary table.

Clamp the work in equipartition on the rotary table as much

as possible.

Inspection

Inspect the following items before starting the machine.

1. Check the fixing condition of the NC rotary table(including Jig).

2. Check the electic connection cables and houses are not damaged

and also check the air pressure and hydraul ic pressure.

3. Check each ZRN operation. index operation and position

_.13_



&S Each Component and Maintenance. AdJustment

This chapter explains the structure and maintenance., adjustment about worm gear.
spur gear drive mechanism. ZRN device, tiiting axis emergency stop device and mo

tor case.

6—1 Backlash adjustment of worm gear

The worm and worm wheel are made of the special material and accurately machined.
Though the backlash of the worm gear has already been adeauately adJjusted before
shipping, it may be necessary to adjust it after using for a long period of time
'The adequate values of backlash are as follows. These values were measured when
the machine is cooied. Thus, values are measured after interrupting for a long
period of time. Conseauently. when operating the machine for a long period of

| time. the backlash values become smaller than the.fol lowing table due to thermal

expansion.

ACAUT ION [f backlash is too small. the worm gear will be seized.

Adequate backlash

Circular arc lensth at peripheral table position(um) Angle(sec.)in [ ]

TTS180 TTS250 TTS320

Type TTSM180 TTSM250 TTSM320

Rotary table 12~31 [28~71]| 14~42 [23~69]1| 15~45 [19~63]

THting axis 6~10 [15~23]| 6~10 [ 8~141| 6~10 [7~11]

When adjusting the backlash. measure the current back!ash with the following

method before adJjusting It.

_14_



6—1—1 Measuring method of backlash of worm
gear on table

1) Set the dial gauge to the peripheral part of the T-groove on the upper face of table.

2) Slowly turn the table with the flat steel or round bar inserted in the T-groove on
the upper face of table afAd release your hand when the worm wheel tooth is touched
before reading the value of dial gauge. Next. turn the table at the same condition In
the reverse direction and read the value of dial gauge. At this time, the difference
of measuring values Is the backlush.

3) Perform the above measurement at 8 eauipartition of outer periphery by turning the

table and compare them with the above adeguate values. (See Fig.2.)

6—1—2 Backlash measuring method of tilting worm sgear

1) Set the dial gauge around the outer periphery on the upper face of table

2) After turning the tilting body at about 10kg in the minus direction. loosen force and
read the value of dial gauge with the body maintained at the force of 2~3kg in the
same direction. Similarly turn the body in the reverse direction and read the value of

dial gauge. This difference of measuring values is the backlash

Fig 3
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B6—1—3 Backlash adJjusting method of worm gear on
table(Fig.4)

1) Remove the cover(D.

2) The bearing case (@) Is positioned with the tightening boits (3 and the hexasgon

socket head set screw (@.
3) Slightly loosen the tightening bolts.

4) Loosen four hexason socket head set screws by the same quantity and retighten

their bolts. At this time. the bearing case moves forward and the backlash

becomes small.

IMPORTANT Each turning angle of the hexagon socket head set screw
to reduce the backlash 0.01mm is shown in the following table.
Type TTS180 TTS250 TTS320
TTSM180 TTSM250 TTSM320
Jurning angle 110° 170° 170°
A CAUTION Uniformly and securely tighten the tightening bolts and hexagon

socket head set screws. Don't adJjust the backlash once. Slowly

and carefully adjust it.

After assembling. measure the backlash on the outer periphery of table at the same

position as the measuring before adjusting and check that the its value is adeaquate.

Tightening bolt

Bearing case

Hex.socket set screw

Fig 4
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6—1—4 Backlash adjusting method of tilting axis
worm gear(Fig.5)

1) Remove the work, jig. etc.. on the table before adjusting and ievel the table.

2) Drain iubricating oil form the drain port.

3) Remove the tilting axis motor case (6) and also remove in the order o the servo

motor and the flanse @).

4) Remove the gear (@ form the worm shaft by loosening the spun ring which fixes gear

® to the worm shaft after loosening the bolt (.
5) Remove the cover (D.

6) Remove the hexagon socket head bolt which fixes the bearing case (4) and siowly turn

the worm shaft &) by using the hole of lock nut (@) before removing the bearing case (@.

7) Remove the spacer (3 and reduce its thickness by grinding before reassembling.
As a result, the backlash becomes small.

IMPORTANT The spacer grinding quantity to reduce the backlash 0.01mm is shown

In the following table.

Type TTS180 TTS250 TTS320
TTSM180 TTSM250 TTSM320

Grinding

quant ity 0.314 0.466 0.466

A C’A UTION Grind the spacer so that both faces becomes parallel. Don't adjust

the backlash once.

Slowly and careful ly adJjust It.

After adjusting. reassemble the worm gear by the reverse procedure of the aboveand securely
tighten the bolts. After reassembling, \measur‘e the backlash again at the outer periphery of

the table and at the same position. Check that the backlash is proper.

_17_



Bolt 1 E- 7 \ Spacer
pn B\
~ =g
T T - T = '_ 1| 4"* \®
— 1 2 Cover
- - - '
A _ _ — | \
- —_—
1
a Lock nut
\Draln port
Cover Gear Gear case Worm shaft Bearing case

Fig 5

- 6—2 Backlash adjustment of spur sgear

The adequate backlash of the spur gear is 0.02~0.04mm. If it is far removed from

the adeguate value. it is necessary to adjust the backlash.

6—2—1 Backlash adJjusting method of table drive

spur sgear(Fig.o)

A) Spur gear Zland spur gear 72

The backlash between spur gears of Z1 () and Z2 ® Is adJjusted by turning the
eccentric shaft and by varying the distance between axes.

1) Drain the lubricant from the drain port.

2) Remove the cover (6.

3) Fix the spur gear Z2 and touch the dlal gauge to the tooth face of the spur
gear Z1 to measure the backlash.

4) Since the eccentric shaft @) Is fixed with the hexagon socket head set bolt (®).
loosen this bolt and turn the eccentric shaft to adjust the center distance
between the spur gear Z1 and the spur gear Z2 checking the backlash with the
dial gausge.

5) The backlash has already been adjusted to the adeauate value and the alignment
mark of the gear case has been aligned to that of the eccentric shaft before

shippins.
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B) Spur gear Z2 and spur 8gaear Z3
The backliash between spur gears of Z2 @ and z3 ® Is adjusted by touching the set

screw B for stopper to the side face of the servo mator @) and by varying the distance

between axes after adjusting the motor position.

1) Fix the spur gear Z2 and touch the dial gauge to the tooth face of the spur gear
73 to measure the backlash.

2) Remove the cover (.

3) Slishtly loosen four bolts (@ which fix the servo motor.

4) Stowly shift the servo motor by turning the sat screw for stopper.

5) Since the screw pitch of the set screw for stoeper is 1.0mm. when turning the set
screw 10°(1/36turn). the backlash varies 0.02m.

6) After securely tightening four hexagon head bolts with the servo motor certainly

touched to the sat screw for stopper, check the backlash with the dial gauge asgain.

Hex. socket head cap screw Eccentric shaft Cover@

Spur gear 71 : Spur gear 22@ Spuyr_gear ZB@
e 0-ring
F ©®
iy 8
n Set screw for (75
I?l bi 177 stoveer
Worm shaft / .
W@
\

@ Servo motor@

Fig 6 | Hex. socket head cap screw
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6—2—2 Backlash adjusting method of tilting axis
' drive spur sgear [TTS180.TTS250]1 (Fisg.7)

Addjusting steps are the same as the table rotary axis .refer to Item 6-2-1.

A CAUTION When remounting the motor. be sure to carefully set O-ring @.

@Eccentrlc shaft Hex.socket head cap scr*ew@

8
@Spur gear 73 Spur‘ gear 72 @Spur‘ gear Z1

@O—r‘ing =g %
5 Set screw for ! !
stopper \——l—— Al
|

. l‘ '\ ®

Worm shaft

@Mohor‘ case |
@Servo motor

Hex.socket head cap screw

Fig 7/

0—2—3 Backlash adjusting method of tilting axis
drlive spur gear [TTS320] (Fisg.8)

1) The backlash between spur gears of Z1 () and Z2 (® Is adiusted by verying the

distance between axes after turning the eccentric shaft (.

2) The backlash between spur gears of Z2 ® and Z3 (® is adjusted by touching the
hex. sockethead cap screw &) for stopper to the side face of the servo motor @

and by varying the distance between axes after adjusting the motor position.
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3) AdJjusting steps are the same as the table drive part, refer to Item 6-2-1.

@) ©) @

Spur gear Z3 Spur gear 72 Spur gear 71

p N\
1 N

Spur gear Z1

| I O,

Srevo motor

®

Hex.bolt for stopper
Fig 8
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6—3 ZRN device

6—3—1 ZRN device on table (Fig.9)

The ZRN device rotates clockwise (CW) on the standard specification. The ZRN deceleration
dog Is mounted in the table and It can be mounted on the optional position of outer
periphery When changing the ZRN position or ZRN rotary direction counterclockwise.

the dog position can be changed by the following procedure.

1) Drain the lubricating oil in the table body and gear case.

2) Remove the cover (D).

3) Loosen the set screws (3 which fix the dog @)

4) Shift the dog to the proper position.

5) After adjusting the position. securely tighten the set screws.

When setting the cover again after adjusting the dog position.

A CAUTION be sure to evenly coat seal agent on the cover. (The seal agant

1215 made by Three Bond Co.. has already been coated on the cover

before shippinsg.)

The proximity switch is provided as the sensor for detecting the dog8. The 8ap between
the dog and the switch Is set to about 1mm. (The thread pitch for mounting the proximity
switch is 1mm.) The proximity switch is eauipped with the !ame.

Since the lamp goes out when the dog Is detected. use it when the dog is adjusted.

Ny

\>J

Set screw

Dos

Fig 9
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6—3—2 Tilting axis ZRN device (Fig.10.Fig.11)

1) The ZRN decelerating dog and the proximity switch are located in the tilting axis body.

2) The horizontal table face is the datum as the standard specification. The dog A (D in

is detected with the proximity switch A @.

In the case of TTS180.T7S250.since the dog A is commonly used for

A CAUTION emergency stop. when each is shifted for ZRN adjustment. make sure

that It is detected with the proximity switch C 3.

3) When determining the vertical table face position to the datum the dag B 3 with the

proximity switch B (@). (It is necessary to reconnect the wriing with the terminal block

. In the tilting axis motor case.)

6—4 Emersgency stop device for tilting axis
6—4—1 TTS180.TTS250 (Fisg.10)

1) The dog A (D of Fig.10 (used together with ZRN decelerating dog) located on the stroke

limit on the horizontal table face position is detected with the proximity switch C ®.

2) The dog B (@) located on the stroke |imit on the vertical table face position is detected

with the proximity switch D ®.

3) The angle of 25°is provided until the emergency stop is applied from the horizontal and

vertical positions of table face. Provide the soft Iimit by the work shape, etc.

Proximity switch A@

Dosg A

@Proximl ty switch C

‘ﬂi'

/]
A

Tilting axis
gear case

Proximity switch B@

Fig.10 Proximity switch D@

(TTS180.TTS250)
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6—4—2 TTS320 (Fis.11)

1) The stroke limit on the horizontal table face position side detects the dog C &
with the proximity switch C (6 and the stroke limit on the vertical table face
positlonv detects it with the proximity switch D @

2) The angle of 25" is provided until each emersency stop is applied from the horizontal

position and vertical position of table face. Provide the soft limit by the work

shape. etc.

@Pr‘oximity switch A Dog B@

K;__~_ [Proximity switch c:(:)
Dosg C@
— 0 o

(7)0o8 A ATy (Vg

[N
,’ v
(W h [
t v
1 v
\ ‘\'S
~ ! Ny
\\b:\ll ;’)\
By s
A 7.7
R

<5
Tiiting axis \\\\\\\ !!!iiiiiiiiiiiiiiii

gear case |

Proximity switch D@

Fig 11 Proximity switch B@
(TTS320)

Dz Strasge

When storing the NC rotary table after removing it from the

A CAUTION machine tool, place it on the stable wooden base for maintaining

accuracy after removing chips or coolant. etc. Coat the table with
rust preventionoil and case or lap it with the wooden cover or vinyl

cover, etc. whenusing the wooden base and box. avoid the green wood.

Since the sgreen wood is not chemically neutral. use the wood

moistened with paraffin.
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= Reference Material

8—1 Conversion of peripheral length and ansgle

IMPORTANT When understanding ‘How long at periphery is accumulation

index accuracy 30 seconds?” or How angle Is the accumulation
pitch error 0.05%, use the following formula form the

relationship between the angle and the periphery lensgth.

D:Work diameter(mm)
@:Angle(sec) ’
LL:Periphery length(mm) ‘b,

L @
—_— 1)
T XD 360(sec)xXxB60(min)xX60(sec)
From( 1)
360X60X60XxL. 4.125%|_x108 .
a = = ——————— mmmm--m-o-- (2)
TxXD A D
or
X7 XD
L= —r = 2.424X10°° X@XD = -mmm------- (3)
360xX60x60

(Example)
When the work diameter is regared as 100mm. the following is formulated by

‘Accumulation accuracy of 30 sec. Is Indicated with periphery length.” and

formula (3). )
L = 2.424%X30%X100x10® = 0.007272mm = 7.3um

Conseaquently, the periphery length Is about 0.0073mm or 7.3um.
The following is formulated by “Acculation pitch error Is indicated with angle

of 0.05.° and formuia (2).

4.125%x0.05x%x10°

o = = .
100 206 .25sec

Therefour, the angle is 206 seconds or 3 minutes and 26 seconds. As shown above.

the periphery length and angle are converted by formuias of (2) and (3).
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8—2 Coordinate calculation of table center
for tilting angle

The calculation which finds the table center coordinate when tilted 8°Is shown as follows.

For values of E and F. use values entered in the inspection table.

X=Fcos@—Esin@—F
Z=Ecos@+Fsing—-E >“

(Example)

In case of E=70.F=0: &///,

X==—70sin@

Z=70cos@&~70

8—3

+Z
\
Table center

Tilting center

Work interference area
Since the following shows the standard specificatlions. take care in the case of speclal

specliflcations. The Interference with the clamper Is not considered.

8—3—1

40" 2\

,l

¢$1.80

\\ L

190

90° ~110°

TTS180-TTSM180

Upper face on table

6200 J
—_ #200 —
#1180 I R A B
—— r? ————— =| ¢>1‘80 {8
7o} | , |
I I | |1|
0°* (Hor )~ 90° (Var.) -20* ~ 0O

Table face

C'V/—20~
e

/
110°

90~

Tilting ansgle
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8-3-2 TTS250-TTSM250

90° ~110°

Upper face on table

U

o/
¢2|50 /] T TTTL_emo [T
l_o ‘ 1 O
H ] 1 <
| 1 © AR
| ll * l X '
| [ R I
0° (Hor.)~ 90° (Var.) -20° ~ O°
Table face T/—ZO.

110°

8-3-3 TTS320-TTSM320

90" ~110°

A

Tilting angle

Upper face on table

140°
| 4’440 | \‘/\’,
—_— l, ¢qzo/ ,l i N e340 [ F
| | |—o 1 ] 8
IV A
| | = | |
[ 1 ‘ [ I P
0* (Hor.)~ Q0*' (Var.) -20° ~ 0O°

Table face

__Az_

110
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PRODUCTION PLANT
KITAGAWA IRON WORKS CO.,LTD.

Head Offlce:77-1 Motomachl. Fuchu-Clty. Hiroshima-Pref. 726-8610 Japan

Tel:(0847)45-4560 Telex:6457-61 KIWJ Fax: {0847)45-8911
Cable:KITATETSU. FUTHU. HIROSHIMA
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Tel:{708)310-81988 Fax:{(708)310-9791
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REPRESENTATIVE

TECNARA TOOLING SYSTEMS. INC.
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Tel:310/941-2000 Fax:310/946-0506

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 Drive. Schaumburg, IL 60173 USA
Tel : (708)310-8787 Fax:(708)310~8484

EUROPE REPRESENTATIVE KITAGAWA EUROPE LTD.
7 Dolphin Industrlal Estate. Southampton Road.
Sallsbury. Wiltshire SP1 2NB UK
Tel:(01722)421155 Fax: (01722)421071

TAIWAN REPRESENTATIVE DEAMARK LIMITED
No. 6. Lane 5. Lin Sen North Road. Talpel. Talwan RO.C.
Tel:(02)393-1221 Fax: (02)395-1231
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