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You selfected KITAGAWA brand NC tlItIng rotary tahle because |t has the feature and beneflts.
All of Its specialized features and thelr aperations are described in this manual Make surs

that vou are comrletely famillar with all [ts fertures of the table.

Preface
[ SAFETY ALERT SYMBOLS

These are the industry ‘Safety Alert Symbol". Thelr symbols are used to call your attention
tec ltems or operations that could be dangerous to vou or other persons using thls equipment.

Please read these messages and follow these Instructions careful ly.

Warning terminolosgy

A DANGER Indlcates an imminent|y hazardous situation which wii|

result In death or serlous InJjury |f proper safety procedures

and Instructions are not adhered to.

Indicates a patentially hazardous sltuatlion which could
A WARNING

result In death or serfous Injury [f proper safety

procedures and Instructions are not adnered to.

Q Indicates a potentialiy hazardous s|tuation fch may result
CAUTION £s P wh ma su)

tn mlnor or maderate Injury [f 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 Operatlion

Please read this manual and fol low instructlons carefully
We cannot assume responsibillty for damage or accidents caused by mlsuse of the NC Rotary
Index1ng tables. throush non-comeliance wlth the safety Instructions

DANGER

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 injury and/or accident.
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There is danger In which fingers or clothes may be caught In the table.




WARNI NG

Secure clame bolts to correct torgue.

There 1s a danger of scattering

the wark because the table overturns.

Tlghten to correct torgue,

Hex.baolt sizes Tight.tra.{N-m)
M10 72.5
M12 107 .8
M186 250.0
MZ20 401 .8

When rotation the table.ensure your
hand is out of the space of tiltinsg
area.

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

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

Tnere [s a danger in which fingers may be caught in rotary member.




WARNING

Never apply excessive cutting force.

There Is danger in which
NC raotary table damages

and wark scatters.

\Y Do not attempt to modify the NC
. rotary indexing table.

There s danger In which
NC rotary table damages

and work scatters.

When |ifting the NC rotary table.
Use eye bolts and wire ropes.

(See pasge 9.)

Wire rope

Tnere (s a danger of falling.




WARNING

Maintain adequate cliearance between the unit and any
part of the machine.

Danger of scattering
because of work damase. interference and extreme bending

of cable and hose shouid be avoided.

There is the possibility of etectric shock if the cable Is damaged.

upeply air throush Air Combination
wl(AIr filter.Mist separator.Regulator)
+Drain catcher . (See page 13)

Apply alr purge Inside the motor case

and be sure to provide dry air.

Drain catcher{ AMG)
Regulator

Draln the water far alr fllter constantly.
{Auto drain system recommended.)




CAUT ION

When machining a long or heavy workpiece.support with
a tailstoke or steady rest.
(See page 7.)

Danger of scattering

if i
if wark Is lengthtly Workelece

rotruded VY. .
P or hea Tailstock

Steady rest

Clamp the table before mounting or removing the work.

Danger because not

onty machlning accuracy
drops but also NC rotary
table damages or work

scatters.

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

Danger because NC
rotary table damages

and air work scatters.




CAUT ION

Coat solution packing on the cover
mounting face.

Danger by work scattering
because NC rotary table witl
result In misoperation by

permeation of coolant.etc.

Mount all covers attached with
O-rings.
(No damages on 0O0-rings)

Danger by work scattering Qzrings

because NC rotary tahie will
result In mlisoperation hy

permeation of coolant.etc.

O-rings

Replace lubricating oil every 6
months(See page 9).

Lubrication port




2 Specifications
NO. Type| TT(M181 | TTIMIZ51 TT(M)321
1| Table dlameter mm $180 @250 $320
2] Table height at horlzaontat Instalfation mm 250 300 350
3| Center height at vertlcai installation mm 180 225 255
4| Total helght mm 300 363 420
5{ Center hole diameter mm $65 $ 100 @135
6| Through hotle diameter mm d40 d70 $110
7| Clamping toraue |(Rotating axis) N-m(kef-m)| 150(15.3)
[Pneumatic pressure -
(5.1kgf/cm?) ] (Titting axis) N-m{kgf-m)}| 200(20.4)
Clamping toraue |(Rotating axis) N-m(kgf-m)| 350(35.7) | 900(91.8) [2600(285.2)
{Hydraulic pressure
(35.7kgf/cm?) ] (TiltIng axlis) N-m(kgf-m)} 400(40.8) 12000122.4)(2600(265.2)
8| Allowable work diameter mm @180 G250 $320
9 A#Iowable mass |((In horizontal) kg 80 100 150
of workpiece
(In titting) Kg 40 60 100
10 ] Allowable work inertia Kg-m(kgf-cm-sec?) 0.25(2.5) | 0.78(8.0) | 1.92(19.5)
11| Tatal reduction ratio (Rotating 1/90 1/90 1/120
: axis)
(TT1tIng 17180 | 1/180 | 1/3860
axis)
12 | Max. rotatlion speed (Rotating min 33.3 93.3 25
axis)
(Tilting mint| 16.6 16.6 8.3
axls)
13 Titting angle ransge Degree |-35~110 |~35~110 -20~1140
14 ] Mass of rotary table kg About 130 |About 260 [About 360
The maximum rotation seeed Is 3000 min~.
IMPORTANT
Be sure to observe the altowable work [nertla even if
ACAUT ION the mass of work |s within the allowable value.
There Is a possibliity to need the tallstock by the mass
A CAUTION of work.shape.cutting condition.ete.
For conditions for using the table.refer to tha above
A CAUTION specifications and caution 1tems. Set each cuttlng

condition so as not to exceed the altowable value.
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Accuracy Standerd

(Unit:.mm)

Inspection Items TT{M}181 | TT(M)251 | TT(M)321
Run aut of center hole 0.010
Run out of ueper face during
table rotation 0.015
Stralghtness of upper face
of tablel(center low) Total length 0.010
Parallelism of upper face of table and
reference plane (t1/ting axis direction) | otal iensth 0.020
Parallellsm of upper face on table and
center |lne of guide block Tota! [ength 0.020
{tilting angle 90Q")
Paralletism of tiiting axis
and reference plane Total lensth 0.020
Rotating axls |Accumutation | 20sec | 20sec | 20sec
Index accuracy
TiIting axls Accumulation | 60sec 45sec 455ec
Reproducibility dsec
1 2 3
3
| —::]
111
T |
4 5
(:;::::
M Il
7
' 1l
11
—h
: =y H

7.8

Index accuracy is measured with the optlical device.

Tilting axis coordinate system value

mijm |0 |>»




4 Preparation

Unpack the unlt and remove the packing material.
4-1 Installation

1) When |Ifting the unlt. securely screw in the eve bolts provided. Use wire |oop which

provided sufficient strength to | [Ft the unlt.

2) Clean the unit throughly wlth an adeguate ciean agent. When Installling the unit an

the machlne table. make sure there Is no forelen makerial nor damage such as nicks

and burrs on the mating faces. Use an oil stone for correction if necessary.

3) Locate and set the unlt at the most suitable location for the operation.

The sulde blocks wlil FIt Into the slotted sroove an the machine.

If there Is any play between the gulde block and the T-slot. place the unlt agalnst

one side of the T-siot to eliminate the gap.

4} Firmly clame down the unit to the machlne with the furnished clamping fixtures.

AWARNING

AKWARNING

A WARNING

When meunting the NC rotary tabie to the machin tool.check the
maount Ing space. Especlally.take care so that the NC rotary table,
cable and air hose will not Interfere with the splash gulde.ATC
device.spindte head.etc.. of the machine tool when moving the machine

tool table or spindie head.etc.

Don't camage the cable by appiyIng unreasonable stress. placing
a heavy thing orninching |t. If dameged. there Is a danger of

electrlc shock.

Effectively use mounting seats and tlghten clamping bolts at

the specifled torque. (See page 2.}

4—2 Lubrication

Lubricant has been already fltled fn the NC rotary table body before shipplng. Check the

lubricant Is fllied to the center line of the gauge before operating the machlne.

(See Fig.2.)

A CAUTION

Replace all fubricant with new one every 8§ months. Compietelly
drain before replacing the oll. when fI11Ing the ol l.wipe the

oll filler so that chips and foreign 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 machining accuracy draps.

Use recommended ol] In the following table. -




Recommended Lubricant
TT(M)1B1{(Viscosity grade [SO VG32)

Maker Qil Name Maker Oil Name
Mob il Vactra 071 No.1 Cosmo Dynaway 32
Nippon Oil Uniway 32 [demitsu Darhne Multiway 32MT
Jomo Slidus HS32 Esso Unipower MP32
Shell Shell Tonna Of1 S32
Recommended Lubricant
TT(M)251.TT(M)321(Viscaosity grade I[1SO VG68)

Maker Ol l Name Maker Oil Name
Mob I | Vactra Ol No.2 Cosmo Dynaway 68
Nippon Ofl Uniway 68 Idemitsu Danhne Multiway 68MT
Joma Slidus H368 Esso Fabls K&8
Shelt Shell Tonna Qi1 568
w Reauiwred oil (Liter)

Type
Part TT(MY181 | TT(M) 251 TT(M)321
Tilting axis body 0.5 1.0
Gear case of tllting table 0.2
Rotary table body 0.7
Gear case of rotary table B— G.1

¥ TT{M}181%1---Daphne multiway 32MT has already been filled before shipping.
TTHMIZS1.TT{MI321 - - -Daphne mult Iway 68MT has already been fllled before shippins.

4—3 Alr/Hydraullc pressdre supply for clamp

4—3—1

Specification for air pressure clamping

1) Supply alr through 4-point unit(air flitermist separator.regulator.draln catcher)

(See page 4).

2} Caonnect the air pressure hose to the connaction(Rc 1/4)shown In outside view.

3} Use the alr pressure at the range of 0.5~0.84a(5.1~6.1kgf/cm?).

4} In the case of air pressure specification.the s¢lenoid valves are [ncorparated.

The piping Is as follows wlth the standard speciflcatlion. Take care when the
glectric wires are routed.

Refer to outside view and wirning diasram

[Excitation Unclamp Spec.]

Solenoid:ON
Solenoid:OFF

- Table UNCLAMP
-+ Table CLAMP

_.10,..

Solenold:ON
Solenoid:OFF

[Exclitation Clamp Spec.]
-+« Table CLAMP
- Table UNCLAMP




4—3—2 Speciflcatlions for hydraulic pressure clamping
1) Connect the hydraullc pressure hase &g the connection(Rc 1/4)shown [n outside view.

Use the hydraulic pressure at the range of 3.5~3.7 MPa{35.7~37.7kgf /Cm?).
2) In the case of hydraul Ic pressure specifications. since the solenocid valve

Is not Incorporated. provide the solenold valves on the external portlon
and route the same wiring as the alr pressure spec|fications.

4—3—3 Clamp - Unclame check

The set up pressures of the switches for both pneumatic and hydraulic systems are
as follows:

Clame Signal (SP1.5P3) Unclamp Signal (SP2.5P4)

Pneumatic| .3 uypa {(3.0kgf/cm?} 0.05 MPa (0.5kgf/cm?)

Hydraulic| 275 wpa (28.0kgf/cm?) 0.2 MPa (2.0kgf/cm?)

‘ The motor case PS3
{Terminal block) of rotating axly /Clamp detection
N T :
l& i Unclamp detection b JJ
LI 1 °
SP1
Ctmap detection ] “*L
\PSti

Unclamp detection

/
-. k |
SpP2

®
]

1

\«

Inside the motor case
of tliting axis Fig 1 of rotating axis S

4—3—4 Clamp - Unclamp caution

Rotate the table and move the &l Iting axis with the chuck
& CAUTION unclamped. After positioning. machine the work with the
chuck clamped. Take care because the worm wheel wlll be
damaged by misuse.

Avaold the machinlng more than the clamping force shown in

&CAUT ION the specification table. The clamped part Is worm and the
worm wheel is damased.

Campietely escape pressure when the unlt |s unclampedflf
ACA UTION remalned, the worm gear and clamper will be selzed and
damaged. Therefore. take care of back pressure.

...11_.




TIitIng axis
motor case \\\Q Rotating axis
motor case
Air release plug : - - g 2
Lubrication porg ] ey ; Lubrication port —

(rotating axis)
Rc1/2:TT{M) 181
Re3/B: TT(M)251
M20:TT(M)321

(tifting axis)
Re1/72:TT (M) 181,
TT(M)251

M20:TT(M1321
lLubrlicatlon port

Lubrication port

(rotating axis) Qi | gauge (
gear box)
0il gauge Rc1/2:TT(M)2514 / {rotating axis) /RCB/S
(tilting axis}

©
I

Drain port

(tllting axis) {fﬁ}
|

. Rc3/a:TTIM) 181

RC1/2:TT(M)251 - A

M20: TT(M)321 =
?;g;gtTﬁgtaxis) / /éraéntgo;t — Gear box Drain port
Rc1/2: TT(M)181.TT(M) 251 eae Tr s, (Of1 gauge) (gear box)
M20:TT(M) 321 ’ Rc3/8

4—4 Trlal run, accuracy check

1) Perform the trlal run under no load in which no work i3 mounted on the table.

2) Check there Is no noise and vibration during the operation of axls LOW
HIGH. FORWARD and REVERSE. Perform the running-Iin of rotary axis by two slowly
Increase the forward and reverse directions at 1 rem st first. After that.slowly
increase the speed In high speed.
Perform the running-in of the tiit(ng axis by two strokes at the feed of 1
RPM. paying attentlon so as not to enter in the over travel area and slowly
increase the speed.

4) Check accuracy. referring to the Inspection result tabie and the accuracy standard

In the manual.

LR EEEEREEEEEEEEI ISR IS I I I
The contents of this [tem are unnecessary for the NC rotary table of Kitagawa's
controlier spec. and 4th axis spec. which don't have a dog for ZRN decelatlen.

k k& dk % ko ok sk ok ook dk ook k ok ok ok Rk odk ok ok ok sk sk ook ok R sk ok ook sk sk ok sk R sk sk ok sk %k ok ok ook sk

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

1) After checking the above aperatlonwnhen there 1s no alarm. reture each axis toc machinz
datum.for the ZRN of each axis. 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 receiving the standard signal of motor detector.

2) The tliiting axis datum (0') is where the table face is horlzontal and +80"where the
table face Is vertical. The standard ZRN direction of tliting azis Is set from - (minus)
direction to 0.

3) The ZRN direction of rotary table is right.

4) Individuatiy perform ZRN for the tilting axis and the rotating axis to find the angle
difference between the actual stopping cosition 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 |s necessary to adiust the
ZRN deceleration dog poslition (See [tem 6-3).
...12_




4—6 Work mounting

Securely mount the work for a hlgh accuracy machining.

If the work Is not securely mounted. not only accuracy Is
A WARNING

wrong but also the machine and tool are damaged. In the

worst case. It will result In serious [njury.

If the work which is not flatness and strajghtness is mounted
A CAUTION

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.

A CAUTION Clamp the work In eauipartitlon on the rotary table as much

as possible.

4-7 Alr puresge

A WARNING

(Pneumatlic Clamping)
According to the circumstance of use. the dew may be occurred In the motor case.
Alr 1s exhausted from the portlon of the alr exhaust so that It causes the obstagle of

electric parts or each part.
The alr purge |s performed by air branched Inside of NC table that uses alr for clamp.

Be sure to use the clean alr (passing through air fllter. mist separator. regulator and draln
catcher) passing through the filter. If the alr contains water content (moisture). oil content.
etc.. It Is entered In the motor case. thus causing In equipment damage. The air Inside of motor
case |5 exhausted from the alr exhaust port.

In case that the portlon of the alr closed. motor case or motor etc. may be damasged sc that

the dew cannot be exhausted and that pneumatic Is kept in the motor case. Therefore.the portion

of exhaust should not be closed.

When exhausting. though exhaust sound ocours. there |s ng trouble.

(Hydraulic Clamping)
In the hydraullc pressure speclfication. since the excluslve alr supply port for alr purge Is
provided, be sure to supply the clean air as well as alr speciflcation {Service alr pressure:

Skef/cnf). If the air purge is not performed because there 1s no air source. be sure to replace
the sllencer mounted to the exhaust port for alr purge as shown in the outside view with the
plug 1/4 or M.

_13_




5 Dally Inspection

Daily Inspectlon

1) Conflrm that the NC rotary tables (including Jjligs. |f attached) are securely fixed.

2) Conflrm that the electric connection cables and hoses are not damaged and the hydraullc
pressure is appropriate.

3) Confirmatlon of the machine-zero operatlon. Indexing omeration. and positlon.

4} Confirm that there [s no abnormal vibratlon or noise. {(Body and motor)

S) Confirm that there |s no abnormal healing.{Body and motor)

Perlodlic Inspection

(Inspect the followlng Items every slix months.)
11 Muddiness of the lubricating ell.(in the body and gear case)

2) Confirm that the connectors are securely attached and there Is no damage on the cables.

3} Corrosion and breaklng of the wiring In the motor case.

6 Each Component and Maintenance. Adjustment

This chapter explalns the structure and malintenance, adjustment about worm sear.
spur gear drive mechanism, ZRN device. tiliing axis emergency stop device and
motor case.

©6—1 Back-lash adiustment of worm sgear

The worm and worm wheel are made of the special material and accurately machined.
Though the back-lash of the worm gear has already been adequately adjusted before
shipping. 1t may be necessary to adjust It after using for a iong period of time.
The adeguate values of backlash are as foilows. These values were measured when
the machine Is cooled. Thus. values are measured after interrupting for a long
period of time. Consequentfy. when operating the machine for a long period of
time. the back-lash values become smaller than the following table due to thermal
expansion.

A CAUTION If backlash is too small. the worm gear will be seized.

Adequate backlash

Clrcuiar arc length at peripheral table position(uem) Angle(sec.)in [ ]

Type TT{M) 181 TT(M)2591 TT(M)321

Rotary axis | 12~31 [28~861|14~42 [23~69] |15~45 [19~58]

Titting axis | B6~10 {[15~23] 6~10 [8~14] g~10 [7~11]

When adjusting the back-lash. measure the current backlash with the following
method before adjusting It.

_14_



8—1—1 Measuring method of back-lash of worm gear on table
(See Fig.3)
1) Set the diat sauge to the peripheral part of the T-groove on the upper face of table.

2) Slowly turn the table with the fiat steel or round bar Inserted in the T-groove on
the upper face of table and release your hand when the worm wheel tooth Is touched
before reading the value of dlal gause. Next. turn the table at the same condition In
the reverse directlon and read the value of dial Eauge. At this time. the difference
of measuring values !s the back-lash.

3) Perform the above measurement at 8 equipartition of outer periphery by turning the
table and compare them with the above adeayate values

6—1—2 Back-lash measuring method of tilting worm sear
(See Fig.4)

1) Set the dlal gBause around the outer perishery on the upper face of table.
2) After turning the tilting body ai about 10kg in the minus direction. loosen force and
read the value of dial gauge with the body malntained at the force of 2~3kg in the

same direction. Simllarly turn the body in the reverse direction and read the value of
dlal gauge. This difference of measuring values s the back-lash.

Fig.4

_15_




8—1—3 Back-lash measurlng method of rotary worm gear
[TT(M)181: Fig.5.11

1) Drain fubricating olt from the draln port of rotary axis.

2) Remove the caver (. @ .

3) Remove the hexagon socket set bolt @) which fixes the lock nut (B and loosen (@.

4) The lock-nut (B) and the bearing-case (B) Is set up with M45xP1.5 thread.
When you loosen the lock-nut (B). vou jock the bearing-case &) by using the bar.
{You can lock it by plugging in the hole of #5-8)

5) The degree of back-lash becomes to be small by the direction of clockwlise.

6) Confirm the degree of back-lash after setting up the bearing-case &) and
tightening the lock-nut tightly.

7) Lock-nut @) set screw ) and (@) to be put back on as they were.

IMPORTANT The pitch of bearing-case's outside hole ¢5-8 [s 45 degrees.

The bearing-case is turned for 45 degrees moving. back-lash
becomes to be 0.006mm smal ler.

ACAUT ICN Don't adjust the back-lash once. Stowly and careful ly adjust it.

Bearling-case Lock-nut

Section A-A

3 4
Hexagon socket set screw Cover Bear|ng-case

Hexagon socket set screw

Flg 5.1 ;

_'Ea_.



6—1—4 Back-lash adjusting method of rotary worm gear
[TT(M)251: Fig.5.21

1) Drain lubricating oil from the drain port of rotary axis.

2) Remove the cover (. &) .

3) The degree of back-iash becomes to be small by the turning with clockwise direction
of bearing-case (3) .

The bearing-case (@ will be avallable to rotate with 8 positioned holes at OD of
bearing-case (@) and bear|ng-case @ would be able to see throush mounting area of
cover @ .

4) After adiustment of back-lash. tlghten the [ock-nut (@ after turning unti! contacting
‘with bearing-case (3. and confirm the back-lash have to be within specified back-1ash.
Rotate the lock-nut (@) with cross key groove on the surface of |ock-nut @ (side of
cover (1) mounting).

5) Cover (D and @ to be put back on as they were.

IMPORTANT The rltch of bearling-case's outside hole ¢6.2-8 is 45 desrees.

The bearing-case |s turned for 45 degrees moving. back-|ash
becomes to be 0.004mm smal ler.

&CA UTION Don't adjust the back-lash once. Slowly and carefully adjust [t.

Il ] R ) N—
; .\ T i [4] f W i
Lock-nut |/ g i _JI’ w_s‘i-__._——mv— J 'L_
Casmy =

Cover Cover Bearing-case
Worm Shaft

Flg 5.2

¢.17..



8—1-5 Back-lash adjusting method of rotary worm gear
[(TT{M)321:. Fig.5.3]
1) Drain lubricating oll from the drain port of rotary axis.
2) Remove the cover () .
3) Loose hexagon socket head cap screws (B which fix the baring case @ a !lttle. Next.
loosen four adiusting screws @ uniformly a |ittle. When tightening hexagon socket head
cap screws (3) again. the bearing case ® advances. thus reducing the backlash of worm

gears.
IMPORTANT Since the plitch of adiusting screw Is imm. when returning one
revolution, the backlash becomes smail as shown in the fol lowlng
| Ist.
Table model TT(M)321

Clrecular arc length at perlipheral

table position  (um) About 32

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

After reassembling. measure the backlash at table perliphery agaln at the same positlions
before adjusting and check the backlash is adeauate.

IMPORTANT When reassembling the gears. tIghten flxing hexagon sockst head
boits uniformiy so that the run out does not occur at end face
Wof gear.

Adjust the backlash gradually and carefully.

AC AUTION When reassembling the cover (I). take care so as. not to damage
the O-ring @

-
N'/,
d(

Hexagon socket
head bolt - - - - - 5 - . -

=i

O-ring Adjusting screw Bearing-case Worm Shaft

1
N
e
i
|

Cover

Q

Fig 5.3

_18...




86—1—6 Back-lash adjusting method of tifting axls
worm gear(FI1g.6)

1) Remove the work. Jig. etc.on the table before adiusting and ievel the table.

2) Don't have to draln lubricating oll from the drain port.

3) Remove the caover (D).

4) The bearins-case (@) Is fixed on the hexagon socket head cap screw @ and the adjusting

screw @)

5) Siightiy loosen four rieces of bolts ().

6) Back-lash becomes smaller by forwarding Bearing case @. when B pleces of adjusting

screws () are laosen equally and 4 pleces of Hexagon socket cap screw @ are tisnhten.

IMPORTANT The Angie for adjusting screws @) to be turned In CCW due to
reduce the back-iash amount by 0.01mm as follows.

Type

TT(M) 181

TT{(M)IZ251 TT{(M)321

>

ngle in CCW 110°

170" 112.5°

Hexagon socket
head car screw

3

TiltIng axls

motar case

Bearing-case

. 6

Fisg

_19_



6—2 Back-lash adjustment of spur gear
6—2—1 Back-~lash adjusting method of table
drive spur-gear(See Fig.7)

The back-lash between spur gears of Z1 nad 72 Is adjusted by touching the hex. head

bolt (D for stopper to the side face of the servo mater and by varying the dlstance

between axls after adjusiing the motor position.

1} When you adjust the back-lash. |1 is neccessary o keep tilting axis in the
horizaontai position(0 degree).

2) Drain the (ubrication oll from the drain port.

3) Remove the cover (@)

4) Stightly loosen four bolts (@) which fix the Servo Motor

5) Move mator up to the back-lash of two gears Z1 and Z2 becomes nearly Zero pasition
using Hex. head bolts (@) and @ for stopper.

8) Firsrly turn Mex. head boit (@ in CW and secondly do Hex. head bolt (I) In CCW to
get the back-iash nearly Zero position.

7) The proper back-lash amount of twe gears Z1 and Z2 si 0.02~0.04mm.
The back-lash chages 0.02mm smaller by turning Hex. head bolts ® and @ by 10
degree (1/36turn) each. Because of the thread pltch of bolts Is 1.0mm.
Motor f‘novement to be checked by Dial Indlcator on the Motor at this time.

B) Fasten the four bolts @ with putting the motor on the hexagon nolt @D. @ for
motor's stopper.

9) After adjusting. rotate the motor from slow speed to hish speed to cheak no nolse

accurs.

When Servo Mator Is mounted. please take care of O-ring not

A CcAUTION

to damage.

Hex.head Bolt Hex.head

bolt bolt
OO | o (5




6—2—2 Back-lash adjusting method of tilting axis
drive spur gear

[TT(MI1B81.TT{(M)251: Fig.81
1) Draln the lubrication oll from the drain port.

2) Remove the motor case (7).

3) Slightly loosen four bolts @) whitch fix the Servo Motor.

4) Move Motor position down up to the back-lash becomes nearly'Zer‘o pasition by using
Hex. head balts @ and ©) for stopper.

5) Loosen Hex. head bolt (@) and tighten Hex. head bolt &) siowly in order to make the
back-lash Zero posltion.

6) The proper back-lash amount of two gears |5 0.02~0.04mm.
The back-lash changes 0.02mm smaller by turning Hex. head bolts (@ and @) by 10 degree
(1/36turn) each. Because of the thread pitch of balts Is 1.0mm.
Motor movement to be checked by Dial Indicator on the Motor at this time.

7) Tighen 4 pieces of bolts which were [oosened condition stightly In the condition of
holding motor by 2 pleces of Hex. head boits for stopper (@) and (5.

8) After adjusting rotate the motor from slow speed to high speed to cheak no noise

oceurs.
ACAUT 1ON When Servo Motor [s mounted. please take care of O-ring not
to damase.
Bolg -Hex.head holt O-ring
: (5)
—
)]
N ‘";_:a.
10}
S~
L]
4] EHL
M
| S——
Fi1g.8

Motor case Hex. head bolt
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6—2—3 Back-lash adjusting method of tilting axis
drive spur gear

[TT(M)321: Fig.9]

A} Seur gear Zland spur gear Z2.

The backiash between spur gears of Z1 () and 72 @ 1s adiusted by turning the eccentric
shaft and by varying the distance between axes.

1) Drain the lubricant from the drain port.

2) Remove the gear box (1)

3) Fix the seur gear Z2 and touch the dial gauge to the tooth face of the seur
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 seur gear Z1 and the spur sear Z2 checkIng the backiash with the
dial gauge.

B) Seur gear Z3 and spur gaear 74

The backlash between spur gears of 73 (@ and Z4 is adjusted by touching the set
screw (5. ® for stoeeer to the side face of the servo mator ® and by varying the
distance between axes after adijusting the motor positlon.

1) Flix the spur gear 73 and touch the dial gauge to the tooth face of the spur gear
Z4 to measure the backlash.

2) Remove the motor case (9.

3) Slightly loosen four belts @) which flx the servo moior.

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

D) Since the screw pitch of the set screw for stopper [s 1.0mm. when turning the set
screw 10°(1/36turn). the backlash varies 0.02mm.

B) After securely tightening four hexagon head bolts with the servo motor certalnly
touched to the sat screw for stopper. check the backlash with the dlal gauge agaln.

The adequate backiash of the spur gear [s 0.02~0.04mm. 17 it Is far removed from
the adeguate value. it is necessary to adjust the backlash.

& CAUTION Take care so that the tool faces of the spur gear are not

damaged when the backlash is measured and adjusted. If damzaged.

the spur gear Is not smoothly rotated. nolse occurs In rotation

and an index accuracy drops.

A CAUTION When remounting the servo motor. take care so as not to lose

O-ring @.
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@Hex. bolt for stopper
Servo motor t —=

O A ; K

L i i

! P

1

1

1

@iex. socket head cap screw -
l_ll:ir__.-.‘

Spur gear 24

@Hex. sacilzet head cap screw E

@Hex. bolt for stopner

@Egentric shaft
Csdur gear 73

Spur gear Z1

OMotnr case

Gear box

Fig 9
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The contents of this item are unnecessary for the NC rotary table of Kitagawa's
controlier spec. and 4th axis spec. which don't have a dog for ZRN deceiation.

**=k**=k**=k**=k**=k**:k**=k**=k**=k**=k*#<**=#**1<**=k**
6—3 ZRN device

6—3—1 Rotating axls ZRN device (Fig.10)

The ZRN device rotates clockwlse (CW) on the standard seecification. The ZRN deceleration
dog is mounted in the table and it can be mounted on the optional position of outer
perieneryWhen changing the ZRN position or ZRN rotary direction to counterc!ockw!se

the dog position can be changed by the following procedure.

1) Drain the lubricating oll from the drain port.

2} Remove the cover (I).

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

4) Shift the dog to the proper positlon

5) After adjusting the positlon. securely tlghten the set screws.

Q CAUTION When the cover Is re-Installed. be careful not to damage the O-rine.

The damagsed O-ring may allow the cutting water to enter the body.

The proximity switch is provided as the sensor for detecting the dog. The gap bekween
the dog and the switch s set to about 0.75mm. (The thread plitch for mounting the
proximlity switch is 1mm.) The proximity switch Is eaulpped with the {amp.

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

6—3—2 Tilting axls ZRN device (Fig.11)

1) This Is the proximlity switch and the dog in the motor case.

2) The horlzontal table face is the datum as the standard specificatlon. The dog A ORI
Is detected with the proximity switch A &)

3) When you change the vertical mecanical-zero posl|tlon from horlzontal one
(standard sepec).lt |5 necessary to replace the dog @) on the % position

Cover

ProxIimlty switch

Set screw

Fig 10




8—4 The egulpment for stopping the over-travel

1)

2)

3)

4}

Proximlty switch C

(Fig.11)
The dog for emergency stop of stroke timit of tiiting axis and mproximity
switch are Inslde the motor case.
The dog B (@ of FIg.11 located on the stroke |imit on the horizontal table
face position Is detected with the proximity switch B &)
The dog C (3) iocated on the stroke |imlt on the vertical table face position
Is detected with the proximlty switch C @)
The angle of 35°[TT(M)321:20']1s provided untl] the emergency stop s applied from
the horlzontal positions of table face. _
The angle of 20°1s provided until the emergency stop Is applied from the vertical
pasitions of table face.
When changing Dog B (@ or Dog C @ rosition because of Component Fixture condltlon
set Hexagon socket set screw of Dogs loosen and move them within the shaded positions.
The Interference between jig and rotary table must be checked when changlng the dog
position. ‘
In case of moving Dogs out of the shaded position. NC rotary table mlght be damaged.
There may be a case that position of Dog B (@ and dog C (3) are changed from standard
position In advance depend upon the using condlition of customer.

# Posltlon of dog Dog C 3
for vertical I for vertical over-travel

mecanical-zero posltion.

Motar for ratary axls

-

Y Dog B -
for horizontal

m over-trave|

for vertlcal
over-travel 3]

I\

™~
5%
Praximity switch A -

zerc offset 4 S _Proximity switch B 5
_. “ | for horlzontal

over-travel

i
i1
08 A !

ero offset I—-— | —I




7 Storasge

ACA UTION When storing the NC rotary table after removing It from the
machine tool, place 1t on the stable wooden base for malntalning

accuracy after removing chips or coctant. etc. Coat the table wlth
rust prevention oll and case or iap It with the wooden cover or viny|
cover. etec. whenusing the wooden base and hox. avold the green wood.
Since the green wood Is not chemically neutral, use the wood
molstened with paraffin.

8 Reference Materltal
8—1 Conversion of peripheral length and angle
IMPORTANT When understanding “How fong at periphery [s accumulation

index accuracy 30 seconds? or ‘How angle is the accumulation
pltch error 0.057°. use the following formula form the
relationship between the angle and the periphery iength.

D:Work diameter(mm)
@ :Angle(sec) b’
L:Periphery length(mm) ‘/
o
L o

TR T ThAT e T e 1)
T XD 3860 X 680 x 8¢

From(1})

. 360X60x60x|[. 3 4.t25xLx10° (2)

XD D

or aXmTxD

L = = 2.424%X107° XgXD = cmmmmmmmee- (3)
3860xB0x60

(Example)
When the work dlameter |s regared as 100mm. the foliowing is formulated by
‘Accumulation accuracy of 30 sec. Is Indlcated with periphery length.” and
formula (3).

L = 2.424x30%X100x10"* = 0.007272mm = 7.3xm

Consequently. the periphery length is about 0.0073mm or 7.3cm.
The following is formulated by "Acculation pltch error Is Indicated with angle
of 0.05. and formula (2).

4.125x0.05x%x 108

a = Y =206.25 (Sec.)

Therefare. the angle Is 206 seconds or 3 minutes and 26 seconds. As shown above.

the periphery [ength and angle are converted by formulas of (2} and (3).
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8—2 Coordlnate calcu

for tilting angle

fation of table center

The calculation which finds the table center coordinate when tilted 8'1s shown as fol lows.

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

+Z
h

X=Fcos&f—Esingd—F
Z=Ecos@+Fsing-g

Table center

_>1<£'
] v 1

(Example)

P ;"( o

E=70.F=00ni8s
~70sing
Z=70ces8—-70

¥

Titting center

8—3 Work Interference area

Since the following shows the standard specifications. take care in the case of special

specifications. The interference with the clamper Is not considered.

{TT181> Upper face on table
i 2350 |
f . J \ I / Table face
1 AQ° ) le ¢310 | .
r\l/w‘%_ : $230 5 r——jqbzoo §" -35°
1 goop ¢ 2 ' | 10 i ! i , /
e TETY g T @180 m‘ - 1. 9180 ‘I e
Iitill I!ii - ‘lljlﬁl 90./’_
| | | 110°
0" (Horilzontal} Tilting
90" ~110" ~ Q90 (Vertical) -35"~ 0 dngle range
{TT251)> Upper face on tabie Table face
/oy i $325 /|
2 | oers || ’ | P85
[ #250 \— = - {__#250 | 1
i 1 9 $250 T] i i
NI =y 50" —_J
L | L4 | _—
] l | ] ] { I ! i I 110"
0" (Horlzontal) Tilting
90" ~110" ~ 80" (Vertlical) -35"~ 0 dngle range




<TT321>

Upper face on table Table face

|

7

]

-20" ~ 0O

0" {Horlzontal)
80* (Vertical)

Tllting
angle ranse




O© Method and Attention Point of Alr Relief
(Hydraulic speciflcation)

Be sure to perform air relef when tubrication ail is supplied after disassembling the tabie
or alarm occurs. If alr Is not sufficlently exhausted. alarm oceurs hecause of clame failure.

1) Be applied hydrauiic pressure to NC rcotary tabie.

2) Loosen the air escape plug shown In flgure a |ittle to bleed the air.

3) When the alr mixed Into ol | I's not exhausted from the alr retief plug, tighten the air rellef
PIUE as [t was before. (If the Plug s not tishtened. exhausted alr s breathed again.)

ékCAUTION

=

i X

1) When the alr relief plug Is too loosened, there Is a possibitity that the air relief plug
flles out.-Slishtly push the alr rellef plug with the hexagon bar spanner sc as not to fly out.

2) For alr rellef. take enough time.

3) During air relief. since ol of pump unit becomes short, f111 the olt Into the pump unit

4) After finlshing the air rellef. cleanly wipe oll spilled around the unit with a waste cloth.

3) Durlng alr relief. retaln the hydraul ic pressure.

Maintenance and Inspection

1Y Alr may infiltrate in ajl during oeeration because the PIRINg joint. each plug. etec.. are
loosened. At thls time. rellef the alr according to the procedure of the above.

2) The hydraulic oll s deteriorated when It Is used for a long period of time.
Rerlace the oil every year.

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

IMPORTANT
BERBHE

In case of alr booster spec|fication, refer to a instruction manual of It
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M8
AIR RELIEF PLUG
(ROTATING AXIS)

M8
AIR RELIEF PLUG i
(TILTING AXIS)

M10O

AIR RELIEF PLUG
(TILTING AXIS)

M1OAIR RELIEF PLUG

(ROTATING AXIS)
= | aTT(M)H&H
i\ﬁ* |
Y@ S ®
® @g( i )

@ 1 &
“[—““J__ﬁ—,—mu——-m@_
TT(M)251 .

M8

AIR RELIEF PLUG
(ROTATING AXIS)

M8

AIR RELIEF PLUG 3 &
(TILTING AXIS) ia

]

Al

(S 7/@@\_ ®
B TR
&

TT(M)321
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