NC TILTING ROTARY TABLE

INSTRUCT [ON MANUAL

Model TW2180BRF5

IMPORTANT

Please read and understand DANGER / WARNING
items in this manual before operating your
NC Rotary Table.

Please keep this manual by your side for
answers to any questions you may have and
to check.

KITAGAWA IRON WORKS CO., LTD.
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As the owner of KITAGAWA’ s NC rotary table you have a
product supreme in its class which will maintain its high
standard of performance throughout many years of use,
with the minimum of attention. All specialized features and
operations for the tilting rotary table are described in this
manual. Please make sure that you are completely familiar
with all features of table.

Preface

Please be sure to read WARNING items in this manual for
safety operation. An alert A is shown for especially
important precautions. Also, read IMPORTANT messages
carefully and follow their instructions.

WARNING NOTICES

ADANGER

Indicates an imminent hazardous situation which will result
in death or serious injury if proper safety procedures and
instructions and not adhered to.

AWARNING

Indicates a potentially hazardous situation which could
result in death or serious injury if proper safety
procedures and instructions are not adhered to.

ACAUTION

Indicates a potentially hazardous situation which may
result in minor or moderate injury if proper safety
procedures and instructions are not adhered to.

IMPORTANT NOTICE

IMPORTANT

Instructions for table performance and avoiding the
equipment from errors or mistakes.
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. CERAICYH ST . R2NDAIC 1. Operation for Safety

TR OHNIZH S TRBWTWEEE NI L, SFo TV Please read this manual carefully and follow their
EINWZEEFED THVET, LT BHEHA TV, instructions.

W ZOBA A EIEDR» TG A IET AR EA, Warranty does not cover damage or accident caused
FHHIZOWTOE(LIFAWVDIRET,

without following the warning items in this manual.

Afn: B DANGER

VWY NCPI7— TN OB, REFAM, BEHLLTRABEOERE S L,

Be sure to turn OFF power source before mounting, maintaining, inspecting
and repairing NC rotary table.
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There is a danger causing any accident because your fingers or clothes
may be caught in the table.




A% & ~WARNING

BN Y R ORGSR T B LS
Securely tighten bolts.

NCHAF— IV EEIL., TEMFrRBT 58K 55,
There is a danger of workpiece scattering because
the table overturns.
HEMVITHRMFTZZ L
Tighten bolts at specified torque.
RAFRIWINFLX W8IV (Nom)
Hexagon bolt size Tightening torque (N-m)
M10 33.8
M12 58.9
M16 146.3
M20 294.3

)G 4 EEHCHNBOTE S EFEARTULS L,
‘I/ Do not insert your hand into gap during operation.

FRPEBATNDZERFH 5.

Fingers or hand may be caught into gap.

EERICHEBEMICFeMh TEIES &L,

Do not touch rotating object during operation.

M

FERIFEBEAThIERI® 5,

Fingers or hand may be caught into the chuck.




A% & ~WARNING

BN Y koA EmATIRE S B,
Do not apply an excessive cutting force to NC rotary table.

NCHF—JFIV BB L .
TEMHFRET BRI H S,

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

.
Do not modify the table.

TEMHPRET 2B’ H 5,
There is a danger in which NC rotary table
damages and workpiece scatters.

u N(C:Hg;g)w&simd‘z: EXRTARNVPRUTAY—O—-T%2EBRATI &,
P10
When transferring NC rotary table, use wire ropes and eye bolts. (See page 10.)

BTT2ERBRY 53,

J4¥—-0-7
i xR b
Take care of table fall. B FoAFI b

Wire rope
Eye bolt




A% & ~WARNING

B % Y NCAIF— T LB B E DT HE S B L,
Avoid NC rotary table from interference with mounting equipment.

TREFHEL. RET5EBFH5, r—7J) « K—ZITIHBHED

Tool may be broken or scattered. THERUZELWEHIZETEZ &,
Avoid cable/hose from interference
with mounting equipment and from
remarkably bending.

T—TIWVEEOIBLBRBOBII H S,
There is a possibility that any electric
shock occurs if the cable is damaged.

Asi & CAUT I ON

J‘ IPRI7ZIACER=YaYy (T774048, IXAMENSL—2, L¥aL—%)
? +RLoX vy FEBELAEIV-—IT72EET3E, (P132HR)

Supply clean air passing through the air combination (Air filter, mist separator
and regulator) + drain catcher. (See page 13.)

FHARELEL. NCHAT—JIVOHEDFREAIC
BUEY,

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

FLo%+vF (AMGHZSMC)
Drain catcher ISMC equivalent to AWG)
L¥aL—4
Regulator
IZMENL—4
Mist separator

EHCIPZ IV 20KEHHEEEZE, (F—FRFLOAREHRE)

Periodically drain the water in air filter. (It is recommended to use the auto drain type.)




Asi & CAUT I ON

BN Y B0Ifen. BOIMCEEREPELOEEATE_ L, (POBHR)
For long or heavy workpiece, use the tailstock and steady rest. (See page 9.)

RHULIRTELW.,
BEy¥3¢&. TFp

RAT 5ERIH S,

There is a danger of workpiece
scattering if workpiece is too
long or heavy.

B X Y mImomtd. BALEF—TNI I TELTESI L,
Clamp the table before mounting or removing the workpiece.

REETIE»PUTEL.
NCHF—JIVHEEL .

TR RET 2EBEFH 5.

In addition to accuracy lowering,
NC rotary table may be damaged
or workpiece may scatter.

B\ Y NCAF-TLosBEREE LBV L,
Do not apply any shock to each component of NC rotary table.

NCAF—JILHEEEL .

TRV RET 2RI &5,

NC rotary table may be damaged
or workpiece may scatter.




Asi & CAUT I ON

B S Y £- 50— 2BHS-BEEC RS ¥ EREDE,
Coat each cover mounting face for motor case with liquid packing.

mﬂﬁ%wﬁltiUs
NCHF — 7LD ED
ERICEYET,

Because coolant is entered,

NC rotary table may be damaged.

J; E—425—ZBREEFICOV > JEFER LU TR &,
QU T%iEBEEEVNI L)

Attach each O-ring to motor case mounting face, etc. as shown in the
following figure.

HIEEEDBAIC LV
NCHF— 7 IO ED
RERICZV XY,

Because coolant is entered,
NC rotary table may be damaged.

B\ \Y 67 AmICEARE. 1EBICHBETRTSCE, (PIOBR)
Replace lubrication oil every 6-month and hydraulic oil yearly. (See page 10.)

EigmighO
Lubrication oil supply port
1EEb gm0 ‘
Hydraulic oil supply port
Higdismn
Lubrication oil supply port




2 HEE 2 Outside view

TXIE TW2180 OAZEHEMERIS /MBI T9, The following figure is the standard outline drawing of
FALARIC BT D MITHA BOATEKZSRLTTS model TW2180.
AN Thus, the air hydraulic booster is built—in only when the

air hydraulic pressure system is used. For detailed models,
refer to attached outside view.

H/X—/Cover

I 7N A RO FEfEBL b
Hyd. oil supply port for air hyd. unit

ITPNA ROBFA NG -2 ;
Oil gauge for air hyd. /

4 — 7 )V/Cable N\
N

L NN R e =1
Lub. oil supply port for tilting axis
2 IR IT7N—VHHEO

M tap for exhaust port for air purge
w1 Ns—-Y (K-2
Oil gauge for titting axis (base)
{E&HiEE RO
Lub. ol drain port for tiffing axis
[EIL b 2 g |
Lub. oil supply port for rotating axis

Elg=gh+ 1 VG —T

Qil gauge for rotating axis
EE R a2k 3)::
Lub. oil drain port for rotating axis

wEHBEO
Pneumatic port

BEE#HE—25—X
Motor case for rotating axis

M5 % R

I 78— JEHO
M5 tap for exhaust port
for air purge

FARNb (RWE) HRY
Screws for eye bolts (hoist)

#/3—/Cover

ax94827L—t
Connector plate

4r— 7 )v/Cable

TARIE (BYUE) ARXY
Screws for eye bolts (hoist)

YL Y (Edzi)
Silencer (for rotating axis)

MEAgERO(X Y —F v 7 X)
Lub. oil drain port (gear box)

H1 LY (fEfE)
Silencer (for tilting axis)

ERAEEOXY—Ky 7 X) FANVT—IJ(F¥—-Hy I X)
Lub. oil supply port (gear box) Oil gauge (gear box)




3 Specifications

K /Type 2180
HE/Item
1 [7—TIWER/Table diameter mm ¢ 180
2 |KEBET—TILE S /Table height in horizontal mm 240
3 |EEBtEA2/\1 ~/Center height in vertical mm 200
4 |EEMKHLS S/Total height in vertical mm 305
5 | T—JILEENRE/Table through hole diameter mm ® 65
6 | T—JILE@ENE/Table reference hole diameter mm @40
; '7[;&30 'F:M}Ika/)] /Clamp torque (Bl&5&H/Rotating axis) N-m 400
[Pneumatic 0.5MPa] (fE4iEh/Tilting axis) N-m 800
8 |HFBEHT—E/Allowable workpiece diameter mm ¢ 180
9 |FBREHEE/Allowable mass of workpiece kg| 30/1#h/axis
10 |FET—2 14+ —< v /Allowable workpiece innertia Kg - nf 0.12
11 R . . (El#x8h/Rotating axis) 1/90
Total reduction ratio (B&48/Tilting axis) 1/180
i 7—__7*)1,%—%@@13%25 ([E&5%h/Rotating axis) min™ 33.3
Max. table rotation speed (ES18/Ti I ting axis) min-! 16.6
13 [{ERAE/Tilting angle E/angle +110
14 | FEE/Mass of rotary table kg| #3/About 247
B BE 5 B IMPORTANT

FROMERRITEE LR TOEEZRLTRYET,
FANIAMEREZZ 2T SV,
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The above specification table shows the values at standard
specifications. For details, refer to the Outside View.

I MPORTANT

Max. table rotation speed is the value when the motor
rotates at 3000 min'.

ACAUTION

Be sure to observe the allowance work inertia even if the

mass of workpiece is within the allowable value.

ACAUTION

There is any case that the tailstock is required by the
mass of workpiece, shape, cutting conditions, etc.

ACAUTION

For the conditions for using the table, refer to the above
specification columns and caution items. Set each cutting
condition so as not to exceed the allowance value.



4 BERAK

4 Accuracy Standard

(Bifsr/Unit : mm)

BAEEIE/Inspection ltem Al IowE:b?ejEValue
1 | F—TILEERDIERN/Run out of table center hole 0.010
9 T—JIRAERIZEFTET—JILLEOERN 0.015
Run out of table top face during table rotation ’
Straightness of table top face (to be concave side.) Total length )
4 T IEERFEERDOFETE (EREAM) 2R[ZDWLT 0. 020
Parallelism of table top face and mounting reference face Total length :
] . ; o = 2E[ZDOWLT
5 [ERESPLEERMRETOEITE Total length 0.020
6 F—JIEEEAA FITOY I RIMEDOETE £2RICDWNT 0 020
Parallelism of table top face and guide block center line Total length ’
7 FEHPLREAA FTO v IR BROEAE 300mm (2D T 0.020
Parallelism of table top face and mounting reference face )
_ . . 2 K’
g B o g [ 5%k /Rotating axis cumulative 30sec
Indexi . .
ndexing accuracy 1E&18H/Ti 1ting axis Curﬁlaiﬁive 60sec
9 |HBIR¥E/Repeatability Cumulatﬁive 4sec
oA —nNA FOHEEE
10 Mutual differences of center height 0.020
Mutual differences of average height from base bottom to table top ’
12 ‘7’-7)LJ:E0)H:|'}-\U0)SFV>]%30)1‘EE§ 0 020
Mutual differences of average height of table top ’
1 2 3 4
Noi No2 No1  No2 .
> TONot Y No2
1 ,_"T-T!_l ,_"T:"_l 1 :"_l ,_"T:"_l [ | 11 | 1
R j I j Ih 1115
5 6 7 10
l— | = | No1 No2 &
L L T — |
C T T 1 i i
T | PR | ¥ :
- . o
1l
8,9 BEIHMBEDNAEIHFREICL > THVET,
8,9 Indexing accuracy is measured by an optical instrument.
11 12
! ! _ R
L e | T L] | (B eEERa R
R RIRTEE —J ! ] [ Tilting axis coordination related value
111 111 I 'J_I kE
A
F
: } ) D
I| 11
T
IR
F
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5 Operation Ready

After unpacking, the tilting rotary table is mounted to the
machine tool. Observe the following procedure before
performing the operation (trial run).

5-1 Table transfer and mounting to machine tool

1) Carefully transfer the table so as not to apply any shock
with the ropes of sufficient strength hooked to eye
bolts.

2) Clean the table face on the machine tool and the
mounting base surface of NC table after checking that
burr or flaw is not found. If the burr or flaw is found,
repair them with the oil grinding stone.

3) Mount the table on the most suitable place for working.
Fit the guide block on the mounting base surface in the
T-slot of table for the machine tool. When the clearance
between the T-slot and the guide block is large, fit the
guide block to the side in the T-slot before mounting
the table.

4) Securely fix the NC rotary table to the machine tool
with the attached clamper.

AWARNING

When mounting the NC rotary table to the machine tool,
check the mounting space carefully.

Especially, take care so that the NC rotary table, cables
and air/hydraulic hoses will not interfere with the splash
guard or ATC device and spindle head of machine tool
because the table or spindle head moves.

AWARNING

Do not damage the cables by placing a heavy thing or
pinching them.

If the cables are damaged, there is a danger of electric
shock.

AWARNING

Tighten the bolts of clamper at the specified torque by
using the mounting seat effectively. (See page 2.)

5-2 Oiling

Lubrication oil has been already filled in NC rotary table
before shipping.

Check that the lubrication oil is filled to the center
position of the oil gauge before operating the machine.
(See page 7.)

ACAUTION

Replace lubrication oil every 6—month and hydraulic oil
yearly. At this time, completely drain the oil.

When filling the oil tank with lubrication/hydraulic oil,
remove the chip and foreign matter on the oil filler neck. If
the chip and foreign matter are entered, the important
parts such as the worm gear, bearings, etc., are seized and
accuracy is reduced. In the air/hydraulic specification, a
clamp alarm occurs.
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(Fig.2 ZR)

HENDRNWEARORE IR0 ET,

T HIL 5-5 HORITRTHROLOZTHH T,
EENIIX 5-6 HORIRTHREOLOEZHH T3,

ACAUTION

Supply the lubrication oil to the oil gauge center on the
worm gear part. For oiling to the air hydraulic part.

(See Fig. 2.)
The shortage of oil leads to the insufficient performance of
table.
Use the lubricating oil recommended in the table on the
item 5-5.

Use the hydraulic oil recommended in the table on the
item 5-6.

5-3 BAMDERE

5-3 Required lubrication oil volume
(BAr/Unit: Uy kJL/liter)

Bz /Type TW2180
{EflEmAIK/Tilting axis 0.45
¥Ry XERS/Gear box 0.3
[ EzEh A K /Rotating axis 1.3
Y HMRFICIEY 7 =—~ L F U= A 32MT (HEBLE) 2 A Filled with Daphne Multiway 32MT (IDEMITSU) before

NnNTHLET, shipping.

5-4 {FEVHNERE
(EHELHE, T7NIFO0T—R4R, I7HESD)
R ICE S THANS =V B E A E W ET,

5—4 Required operation oil volume
(For air hydro booster at pneumatic/hydraulic spec.)
An oil gauge level position varies depending on a serial

No.
(Bfr/Unit: Yw bJL/liter)
& /Serial No. ~ sk sokokokokok ~
EE M E M= /Operation oil 0.2 0.2
FANF—2mEAE/The level of oil gauge L @E/TOP b g2 /CENTER

Y HTFREICIIS 7= — ATV AR 32(HEHLEE) Z A Filled with Daphne Neo fluid 32 (IDEMITSU) before
THVET, shipping.
T FNIARR R — LTV — MR T EW, To check the serial No., see the nameplate on the

machine.
Hii—
—HIcLBnwC & ) / Cover
Do not fill the tank _,.-"’ Yelipih Hii— 1l
fully with oil. _ /' / Operation oil Cover / / Operation oil
; N ——f : v___ |
‘L‘J‘? _". ;‘1 ' . = //’m =
7 A ',.'./"“ ¥
2 KB
4~ SN 'S enter
tangry /) LA tang>y /] /
Qil tank / Oil tank IS s,
/ /
AINGF—5/ FAny-3/
Qil gauge Qil gauge

F AW — JhEE
The level of oil gauge

7 KITAGAWA
TYPE "c ROTAnY IM

[ngqgog*** H******
MANUFACTURED IN MAS'S
[ 20111 [247 Jxe

KITAGAWA [RON WORKS CO.. LTD.
77-1MOTOMACHI. FUCHU-SHI. HIROSHIMA

726-8610.JAPAN
MADE IN JAPANJ

BE
Serial No.

F—LTL—b
Name Plate



5-5 HENEEEH 5-5 Recommended lubrication oil

Chi £ 'L —R ISOVG32)

(Viscosity grade  ISO VG32)

A —51—/Maker 7 &n & /Name

Hi LB/ IDEMITSU BT =—<JLF 7 A 32MT/Daphne Multiway 32MT
E—EJLHHMA/MOBIL N7 b5 7 A )L No. 1/Vactra 0il No. 1
TN ITF P —/Japanenergy (JOMO) | X 5 4 4 R HS32/S1idus HS32
BFn S = JLA i /SHELL L)V bFA AL S32/Shell Tonna 0il S$32
#AAXEH/NIPPON OIL 1= x4 32/Uniway 32
a X EH;H/C0SMO A+ x4 32/Dynaway 32

5-6 HESEEENIH 5-6 Recommended operation oil

(EHESEHRE, T7/\(FOTJ—X42H)
Chi 'L —R ISOVG32)

(For air hydro booster at pneumatic/hydraulic spec.)
(Viscosity grade  ISO VG32)

* —H —/Maker

& & 4 /Name

S IJ=——H%F T4 K 32/Daphne Neo Fluid 32

Hi e B/ IDEMITSU

A J=Z—RX—/\—/\4 KA 32A/Daphne Super Hydro 32A

E—EJLAH/MOBIL E—EJLDTEXL32 Mobil DTE XL32
I X EFAH/COSMO JRER—/N—I KRy % ES32/Cosmo Super Epoch ES32
#BAXAHA/NIPPON 0IL X —/8—/NA 5> K V32/Super Hyrando V32
BB#1S = JLA i /SHELL STIWTTAAAIL32/Shell Tellus 0il 32
5-7 EizE@EERBOISVTHER 5-7 Clamping method of rotating axis and tilting axis

NC M7 —FNIZT— T NEIF T HIT FHE N
WIS CRY, BlERlIZEE 7 7 7 Rk, A ST A
BRI T AR T — 22 PNESN TRV ES, 2ME
I TR LIRS TRV ET, =7 DIl EsdhE— &
br— 2 DARI 2T L —RNIZ 1 »FTHOARRN TGS
THlEE LB DT T E =7 NS E T,

5-7-1 7o MZEEMHE

D=7 IE=7ar e x—yar (7 72 AN L —
H X2l =) R Ty Tl L) — 7 (K
Sl BEERE) AL TR,

2) it A= 7 IR — A& LT R &,

(#5ft 01E Rel/4)

3) Z2E 771% 0.5~0.6MPa D& T TV,

L) FER T T E X TIEES RO LR TRk EE
fToTTEVY,

I TV ENICET RS TNDE, Bl 70 >
ML R fELNERE A,

ITRET T AR TIT T T 0T T EE MR
W LB T 2P TN TEET, =T HEOE
Frds B 25 BT E0,

YA 7T 7B O TIRERM T T 7 % VLB
TELE, TTREM TSN L, - EB) I ANE
TRENAHVES,

TTREA TSI AEANRF TREE 2 | v 2%
TESTRETT 77 ORI L L OES) I O H LA
BRWVIHEE TSN,

NC rotary table incorporates each clamp device to clamp

the table. The rotating axis is designed by

pneumatic clamp specifications, and the tilting axis is

designed by the pneumatic/hydraulic clamp

specifications of body—contained air hydraulic booster. An

air supply port is provided to the

connector plate on the rotating axis motor case side and

its route is branched in the clamp devices of

the rotating axis and the tilting axis in the body, thus

supplying air.

5-7-1 Pneumatic clamp specifications

1) Supply clean air (moisture, oil content, dust removed)
passing through the air combination (Air filter, mist
separator and regulator) + drain catcher.

2) Connect an air hose to the connection port. (The
connection port is Rc1/4.)

3) Use air at range of supply pressure 0.5 — 0.6MPa.

4) For the clamp devices for the tilting axis, be sure to
bleed the air referring to item 7.

If the air remains in each clamp cylinder, a proper clamp
torque can not be obtained.

LLoosen the air bleeder plug and repeat the
clamp/unclamp movement to bleed the residual air.
Refer to an outside view as for air bleeding points.

5) Do not loosen the plug for air bleeder of the clamp
device of the tilting axis remarkably because the plug
for the air bleeder may fly out. Moreover, hydraulic oil
may blast out.

Push the plug for the air bleeder slightly with a hexagon
wrench spanner and cover it with a waste cloth so as not
to fly out the plug and to blast out the hydraulic oil.
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Pneumatic port

It is unnecessary to bleed air for the rotating axis.

5-8 Air purge

AWARNING

Dew drops 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.

The air purge branches the clamping air supplied and flow
the air into the motor case from a hole of 0.4 of the joint.
Be sure to supply clean air passing through the filter (air
filter, mist separator, regulator and drain catcher).

If moisture, oil content, etc., are mixed in the air, its air is
entered in the motor case, thus damaging the equipment.
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 kept in the motor cover
as is, thus causing in motor case damaging and motor
malfunction. Therefore, never close the air purge exhaust
port. When exhausting air, although any exhaust sound
occurs, there is no problem.
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(Fig.1 ZR T &)

PS1 75 7R __— ||

Clamp CHECK

PS2 7 U5 TR
Unclamp CHECK

ENEAY—FKE—2%
Servo motor for tilting axis

6 Table CLAMP

6—1 Precautions for table clamp

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. Check the signals of pressure switch to
check CLAMP/UNCLAMP operations.

ACAUTION

Never operate the table at clamping torque or more in

specification column because the clamping part will be
worn and the worm wheel also will be damaged.

ACAUTION

Clamped status is not canceled completely when residual

pressure remains while unclamping.

Thus, the table operation may continue under half clamped
condition.

Since the above mentioned case leads to the seizing of
worm gear and clamped part, take extreme care of back
pressure.

6—2 Checking device for CLAMP/UNCLAMP
To proceed a secure work, be sure to use CLAMP/UNCLAMP
confirmation signals.
(See Fig.1.)

H&E#AEY—FKE—%
Servo motor for rotating axis

BERME—25— 2R
Inside of motor case of tilting axis

Fig.1

PS3 5 > THERR

)

EEME— 57— XN
Inside of motor case of rotating axis

PS4 7295 TR

Clamp CHECK Unclamp CHECK
E AL F OREEF., TieRITRLET, The following table shows the set values of pressure
switch.
&Y 5 THEE/Tilting axis clamping check (SP1) | {ERE7 > 9 5> FHER/Tilting axis unclamping check (SP2)

2. 16MPa
(176 112 200)

0. 4MPa
(176 120 400)

x84 5 > FHEE /Rotating axis clamping check (SP3)

EERE7 9 5> FHEE /Rotating axis unclamping check (SP4)

0. 25MPa
(PS1000-R06L-Q-X140)

0. 055MPa
(PS1100-R0O6L-Q-X141)
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6-3 Solenoid valve for CLAMP/UNCLAMP
In case of NC rotary table made by air hydraulic clamp
specifications, the solenoid valve is incorporated. Since
the following piping is used as standard, take care when
electric cables are connected.
Refer to outside view and item 20-2.

(Excitation Unclamp Spec.)
Solenoid: ON - Table UNCLAMP
Solenoid: OFF -+ Table CLAMP
(Excitation Clamp Spec.)
Solenoid: ON + Table CLAMP
Solenoid: OFF -+ Table UNCLAMP

ACAUTION

Since the pressure switches, proximity switches and

solenoid valve for the rotating axis have each polar
character, refer to the electric circuit diagram.

7 Air Bleeder of Tilting axis

Be sure to bleed each pipe of air when lubrication oil is
supplied after disassembling the tilting axis if the brake
alarm occurs. If air is not sufficiently exhausted, the alarm
occurs because of clamp failure.

7-1 Air bleeding method on tilting axis side (See Fig. 2.)
1) Move the piston of the cylinder for the tilting axis
(hereinafter referred to as the piston) to the returned
edge. When the air is supplied with the solenoid valve
ON at an excitation unclamp specification and with the
solenoid valve OFF at an excitation clamp specification,

the piston moves the returned edge (See item 6-3).

2) Remove hexagon socket head taper screw plugs @, @
and ® and the tank cover @ on the air hydraulic part
(hereinafter referred to as the cover), and fill the oil
tank with a specified hydraulic oil fully.

3) Check that drilling holes of hexagon socket head taper
screw plugs @, @ and ® are filled with hydraulic oil
and tighten hexagon socket head taper screw plugs ®),
@ and ®.

4) Advance the piston to clamp it and push air bleeder plug
@ slightly with the hexagon bar spanner to bleed air by
loosening the air bleeder plug a little with the plug
covered with a waste cloth.

5) Repeat clamp and unclamp motions until no bubble (air)
mixed into oil comes on from air bleeder plug @ and
tighten the air bleeder plug @ again.

6) Bleed air in order of ®, @, @ of air bleeder plug by
the same steps of the above items 4) and 5).

7) After finishing air bleeder, replenish the air hydraulic oil
in the tank for the air hydraulic oil until the hydraulic oil
comes to the center position of the oil gauge on the
tilting axis base side.

8) After finishing all works, check that the O-ring on
cover O mounting part does not run out of a groove
before mounting cover (O again.

ACAUTION

1) When the air bleeder plug is too loosened, there is a

possibility that the air bleeder plug may fly out and
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hydraulic oil may blast out. Slightly push the air bleeder
plug with the hexagon bar spanner and cover it with a
waste cloth so as not to fly out the plug and blast out
the hydraulic oil.

2) For air bleeder, although unclamp time may be short
(about 1 sec.), take a clamp time of 5 seconds or more.

3) During air bleeder, since oil becomes short quickly,
bleed the air, filling the oil tank with oil.

4) After finishing the air bleeder, cleanly wipe oil spilled
around the unit with a waste cloth.

5) Do not fill the oil tank with hydraulic oil fully because
any fault occurs.
Replenish the hydraulic oil to the center of the oil
gauge.

6) Since the clamping method of the rotating axis varies, it
is unnecessary to bleed air.

$/3—/Cover

Do not fill the tank fully with oil.

ABRfFET—1BLTFY
Hex. socket head taper screw plug

1E&h:d/Hydraulic oil

1) B AR T 45 55 OFR A D RIR T T s =7 23R
ATDHIERHVET,
ZOBKIIEME =7 HEDEFETETREEITH>TTS

W,
DRI R WEE AT HLET, 1| 20 2T
B2 TTFaN,

)l YGRS T LONC BT — 7 V2 EhS g e, 7
L—%REOT T — LN A LTSS & DR
O T R EOMERE BBV LET,

R )
D\ ABRHEF - tRL TS el
Hex. socket head taper screw plug FAIF = 4
Oil gauge RRA
Detailed View A
5 NARfET—1RLTFY
Hex. socket head taper screw plug
HIS= (FANE2T) (]
Cover (oil tank)
CESL I PR
Cylinder for tilting axis
I7HRETS Y (1EEEH) @
Air relief plug (tilting axis)
7-2 RFAR 7-2 Maintenance inspection

1) Air may mix in oil during operation because the piping
joint, each plug, etc., are loosened. At this time, bleed
the air according to the procedures of the above.

2) The hydraulic oil is deteriorated when it is used for a
long period of time. Replace the oil every year.

3)With the NC rotary table operated after ready for
start—up, if a brake alarm occurs, check the air bleeding
for confirmation.
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8 Inspection

Daily inspection

1) Check the fixing condition of NC rotary table (including
jig if mounted).

2) Check the electric connection cables and the air hoses
are not damaged, and also, check the pneumatic and
hydraulic pressure.

3) Check the oil volume of air hydraulic system. (Check
that the oil level of hydraulic oil is in the upper part of
oil gauge.)

4) Check the zero return motion (machine), indexing
motion and position.

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

6) Check unusual heating. (Body, gear box, motor)

Periodical inspection (Inspect the following items every

6-month.)

1) Check the dirt degree of lubrication oil.

2) Check the dirt degree of hydraulic oil.

3) Check connectors are well mounted and cables are not
damaged.

4)  Check wiring cables in the motor case do not corrode

or are disconnected.

9 Mounting of Workpiece

17 —

Mount the workpiece securely to increase accuracy.

AWARNING

If the workpiece is not mounted securely, accuracy
becomes not only worse but also the machine and tools are
damaged. Therefore, take extreme care because it also
causes an accident resulting in injury or death in the worst

case.

ACAUTION

When the workpiece that flatness and straightness are not
obtained is tightened as is, the workpiece or the rotary
table may be distorted, thus resulting in low accuracy or
insert the shim(s)

unevenness rotation. In such case,

between the workpiece and the rotary table.

ACAUTION

When the workpiece is tightened, fix the workpiece equally
and securely on the rotary table as much as possible.
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10 Backlash Adjustment of Worm Gears

The worm shaft and worm wheel are made of the special
materials and they are accurately machined.

The dual lead worm system is adopted for eliminating the
backlash of worm gear. It changes the lead of right and left
teeth of worm shaft a little and adjusts the backlash for the
worm wheels by shifting this worm shaft in the axis
direction.

This dual lead worm system can adjust the backlash finely
without changing an ideal engagement state and it is
theoretical and most secure backlash adjustment method.
Although the backlash of worm gear has already been
adjusted before shipping, it is necessary to adjust the
backlash when the machine is operated for a long period of
time. The proper values for backlash are shown in the
following list. These are values when the machine is
cooled. Thus, they are values after interrupting for a long
period of time. Consequently, when the machine is
operated for a long period of time, the backlash becomes
small in comparison with the following values.

I MPORTANT

If backlash is too small, the worm gear will cause seizing.

ONvISYIBEIER O Adequate Backlash
F—JILARAGMETCOANMES (um [1 RAEHRE ()
Arc length at peripheral table position (um) Converted angle (sec.) in []
Bz /Type TW2180

[El#x%h/Rotating axis

13~38 [30~88]

{E@flEh/Tilting axis

1~12 [15~29]

Ny rZy B ETLGET. ETHEO YTy B
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When adjusting the backlash, measure the current
backlash by the following method.
After that, adjust it.

10—1 Backlash adjusting method of rotating axis worm gears

(See Fig. 3.)

1) Use a tapping hole located on the upper face of the table
to mount the block gauge and set the dial gauge to the
side of the block gauge.

2) Use a tapping hole located on the upper face of the table
to mount the flat steel and round bar and rotate the
table in one direction slowly to read the value of the dial
gauge where the table stops (with the worm wheel gears
touched). At this time, for torque added to the table,
refer to the list described later. Next, rotate the table
in the reverse direction at the same condition to read
the value of the dial gauge. At this time, the difference
of measured values is a backlash amount.

3) Perform the above measurement at 8 positions by
rotating the table and compare them with the above
adequate values. (See Fig.4.)

T=FXL

T: Torque (N+m)

F: Effort force (N)

L: Distance from table center to point to add force F (m)
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10—-2 Backlash measuring method of worm gears of tilting

axis (See Fig. 4.)

1) Set the dial gauge around the periphery of the table top
face on the tilting axis body side.

2) Read the value of dial gauge at the position where the
table stops after rotating the tilting body slowly in one
way with the flat steel or round bar inserted in eye bolts
screwed in tap holes on the table back face (with worm
wheel gear tooth attached). At this time, for the torque
added to the tilting body, refer to the list created later.
Next, rotate the tilting body under the same condition
in the reverse direction to read the value of dial gauge.
This difference of measured values is the backlash. (See
Fig.4.)

T=FXL

T:Torque (N+m)

F:Effort force (N)

L:Distance from table center to point to add force F (m)

kL% /Torque (Rotating axis on support side)

F—JIE K /Table type TW2180
18 (Y9 TRIEERE)
No. 1-axis side 103

28448 (ERAR T —RIE )

T (N-m) |No.2-axis side 51

(Rotating axis on tilting body side)

f@#l%H/Tilting axis 20

10—-3 Backlash adjusting method of rotating axis worm

gear (See Fig. 5.)

ADANGER

Be sure to turn OFF the power of the control unit before
adjusting the backlash.

If your hands or clothes touch the gear(s), it can lead to a
big accident because they are caught in

gears.

ACAUTION

Supply air so that the phase of each table does not shift
when adjusting the backlash of worm gears.
Moreover, loosen hexagon bolts @ of coupling ® with
the table clamped except when rotating the
rotary table, applying a torque to the table. (See Fig. 5.)

1) Drain lubrication oil from the lubrication drain port of
the rotating axis. (See an outside view.)

2) Remove cover D to start from the adjustment on No.
1 axis side.

3) Remove cover and loosen hexagon bolts @ of
coupling ®.

4) Remove a hexagon socket head set screw @ fixing the
body and bearing case @ and loosen bolt ®.

5) The bearing case @ is fixed to the body with screws
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(M52 P1.5) and eight drilling holes of 5mm are
provided on the periphery of the bearing case @.

6) When advancing the bearing case @ by rotating it
clockwise, using the above drilling holes of 5mm, the
backlash becomes small.

7) After adjusting the backlash, fix the bearing case @
with hexagon socket head set screws @ and @), and
check that the backlash is correct. At this time, the
backlash adjustment of No. 1 axis is finished.

8) Remove the cover to adjust No. 2 axis side.

9) Remove hexagon socket head set screw(s) @ fixing
the bearing case @ and lock nut @ and loosen screw
©.

10)The lock nut @ is fixed with the bearing case @ by
M42, P1.5 screws. Since eight drilling holes of 5mm are
provided on the periphery of the lock nut @ and the
bearing case @, fix the bearing case @ with a proper
round bar before loosening the lock nut @.

11)When rotating the bearing case @ clockwise by using
the above drilling holes of bmm, and advancing it, the
backlash becomes small.

12) After adjusting the backlash, fix the bearing case @
and tighten the lock nut @ securely. Then, measure
the backlash again and check that it is proper.

13)After checking that the backlash is proper, screw
hexagon socket head set screws @ and to the
original positions.

14) Tighten hexagon bolts @ of coupling ® joining the
worm shaft & and worm shaft @.

15)Mount cover (D, cover and cover @ to original
positions, and replenish lubrication oil from the oil

supply port to the oil gauge center.

1 2

No.1 axis

T
i
2.4

HrEAA
Cross-Section AA

HrmECC HrEBB
Cross-Section CC

Cross-Section BB
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I MPORTANT

Each interval between the hole and the hole of periphery
of bearing case is 45° . When rotating the bearing case
45° | the backlash of about 8 ¢ m is reduced at arc length
on the peripheral position of table.

ACAUTION

When the phase shifts, remove cover @ and loosen
hexagon bolts @ of coupling ®.

Since six drilling holes of 4.2mm are provided on the
periphery of worm shaft &, rotate No. 1 axis

using a proper round bar or remove the lock nut and
insert the hexagon wrench in the end face

of worm shaft @ to rotate No. 2 axis, thus adjusting the
phase on the basis of the guide block.

ACAUTION

Adjust the backlash slowly and carefully without adjusting
the backlash at a time.

ACAUTION

When mounting the cover D,®,# do not damage O-ring .

ACAUTION

When screwing hexagon socket head set screws @), ®),
©® and again, be sure to coat them with seal agent
before tightening them.

10—4 Backlash adjusting method of tilting axis

worm gear (See Fig.6.)

1) Remove the workpiece, jig, etc. on the table before
adjusting and horizontalize the table.

2) Drain lubrication oil from the tilting axis lubrication oil
drain port. (See outside view.)

3) Remove cross recessed round head screws ® and @)
to remove the cover O by using two punched taps @
on a diagonal line.

4) The bearing case @ is positioned by adjusting screws
® and hexagon socket head cap screws @.

5) When loosening eight adjusting screws @ to the same
amount and tightening four hexagon socket head cap
screws @ to the same amount, the bearing case @
advances and the backlash becomes small.

I MPORTANT

The rotating angle of adjusting screw to reduce the
backlash to 0.01mm is as follows:

=K /Type

TW2180

H E LAE/Return angle

#3/About 90°

TENKVELED EFREH O T
NNERETT TR &,

B, BT —7AHNEATOAY Ty BEIETE
W JHIE o BT L AR i & [ A i ATV, i EfE ThHT
EETHER TV,

JETHATT, Lo

— 21

When adjustment is finished, mount the workpiece, jig,
etc. by the reverse procedures as the above and tighten
bolts securely. After mounting, measure the backlash
again on the periphery of table at the same position as the
position before adjusting, and check that the measured
value is proper.
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I MPORTANT

Adjust the backlash slowly and carefully without adjusting
the backlash at a time.

ACAUTION

When mounting the cover D, do not damage O-ring ®.

RARFERILE +FRFENNL
Hex. socket head h&sy 7 cross recessed round
OV > ¥J/0-ring cap screw Punched tap head screw

5

HIN—
Cover

Gj__L - 7’*_‘/"11_3(7'-4 PP AE!
Adjusting screw

~—] 2

R7YLTr—2
Bearing case

Fig.6
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11 Backlash Adjustment of Spur Gears

11-1 Backlash adjusting method of rotating axis

(Fig.788)
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drive spur gears (See Fig.7.)

The backlash between Z1 — Z2 spur gears is adjusted by

changing a center distance after adjusting the motor

position with hexagon bolt @ for the stopper attached to
the motor side.

1) Adjust the backlash where the table surface is
horizontal.

2) Drain lubrication oil from the rotating axis lubrication
oil drain port (See outside view).

3) Slightly loosen four mounting bolts @ which fix the
motor.

4) Rotate hexagon bolt for stopper @ clockwise and
hexagon bolt for stopper (D counterclockwise slowly
and move the motor so that the backlash becomes zero
(0) approximately.

5) Rotate the hexagon bolt for stopper @ to distance

moving the motor so that gears will be engaged at
proper backlash (0.02 - 0.04mm).
Moreover, since the thread pitch for hexagon bolts for
stopper D and @ is 1.0, when rotating hexagon bolts
for stopper @ and @ 10° (1/36 rotation), the
backlash varies 0.02mm.

6) Pushing up the motor by rotating the hexagon bolt for
stopper (D, eliminate gap between the motor and the
hexagon bolt for stopper @. (At this time, check the
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motor movement with the dial gauge attached to the
motor side.)

7) With the motor attached to hexagon bolts for stopper
@O and @, tighten four mounting bolts @ that
loosened slightly.

8) After adjusting, run the motor from slow speed to high
speed to check that abnormal noise does not occur.

ACAUTION

Z ky INAARAFN b - bol
Hexagon bolt for stoppe Hexagon bolt stopper

E—445—-2
Motor case

T—F
Motor
ovxyJ

O-ring

Z by ARARIL
Hexagon bolt for stopper

AL b
mounting bolt

When mounting the motor, take care so that O-ring @
will not be damaged.

A Ky S ARA ARV B

Bufsf AR v b

maountinge halt

Fig.7
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11-2 Backlash adjusting method of tilting axis drive

23 —

spur gears (See Fig. 8.)

1) Drain lubrication oil from the drain port of tilting axis.
(See the outside view.)

2) Loosen four mounting bolts @ fixing the motor
slightly.

3) Loosen nut ® and rotate the hexagon bolt (O for the
stopper and Hexagon socket headless set screw @ for
the stopper to raise the motor position until the
backlash becomes almost zero (0).

4) To make the backlash almost zero, loosen the hexagon
bolt @ for the stopper and tighten Hexagon socket
headless set screw @ for the stopper slowly.

5) The proper backlash between gears is 0.02~0.04mm.
Since the screw pitch between the hexagon bolt D for
the stopper and the Hexagon socket headless set screw
® for the stopper is 1.0, when the Hexagon socket
headless set screw @ for the stopper and the hexagon
bolt @O for the stopper are rotated 10° (1/36
rotation), the backlash varies 0.02mm. At this time,
with the dial gauge touched to the motor side, check a
motor movement.

6) With the motor touched to two hexagon bolt @O and
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Hexagon socket headless set screw @ for the stopper,
tighten four mounting bolts @ slightly loosened.

7) After adjusting, run the motor from slow speed to high
speed to check that noise does not occur.

ACAUTION

When mounting the motor, take extreme care so that
O-ring is not damaged.

A by ISARAFRIV B
Hexagon bolt for stopper
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Mounting bolt

Fig.8
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12 ZRN (Zero Return) Device

The contents of this item are unnecessary for the NC
rotary table of Kitagawa’s controller spec. and additional
axis spec. which don’t have a proximity switch for ZRN
deceleration.

12-1 Rotating axis ZRN device (See Fig. 9.)

The rotational direction for ZRN is clockwise (CW) at a
standard specification. The dog for ZRN deceleration is
mounted to No. 1 axis side (support side) inside of table
and it can be mounted on the circumferential optional
position. When a zero position is changed or a return
rotation direction is changed counterclockwise, since it is
necessary to change the dog position, the following
procedure is recommended for adjustment.
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1) Drain lubrication oil from the tilting axis lubrication oil
drain port (See outside view).

2) Remove covers O and @.

3) When the cover @ is removed, since a dog adjusting
hole is found, rotate the table with the manual pulse
generator or JOG key to the place where the dog can be
found.

4) Loosen set screws @ which fix the dog @.

5) Move the dog @ to the proper position.

6) After adjusting the dog position, tighten set screws @
securely.

ACAUTION

When mounting the cover again after adjusting the dog
position, take care so that O-ring is not damaged.

The proximity switch is used as the dog detecting sensor.
The gap between the dog and the proximity switch is set to
about 0.75mm. (Thread pitch for mounting the proximity
switch is Imm.) The proximity switch with a lamp is used.
When the dog is detected, since the lamp goes off, use the
proximity switch as a target when the dog position is
adjusted.

H/5—/Cover

S

B _.
2|

No.2 axis

1.
No.1|

o

Fig.9
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12-2 Tilting axis ZRN device (See Fig.10-1.)

1) The ZRN deceleration dog and the proximity switch are
contained into the rotating axis motor case.

2) In the standard specification, the horizontal table face
position is regarded as an origin. The proximity switch
A @ detects dog A Q.

3) When the vertical table face position is regarded as an
origin, dog A (D must be changed to “Dog A mounting
position at vertical origin”.
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13 Tilting Axis Over Travel Stop Device

13—-1 Tilting axis over travel stop device

(See Fig.10-1.)

1) Remove the cover on the motor case side.

2) The dog and the limit switch of emergency stop for the
tilting axis stroke limit are contained into the rotating
axis motor case.

3) The limit switch B ® detects dog B @ of stroke limit
on the horizontal table face position side.

4) The limit switch B ® detects dog C @) of stroke limit
on the vertical table face position side.

5) The angle until the emergency stop mode is applied to
the machine from the horizontal table face is about
110°
applied to the machine from the vertical table face is
about 20°

. The angle until the emergency stop mode is

ACAUTION

The angle values of 110° or more from the horizontal
table face and 20°

cannot be set.

or more from the vertical table face

ACAUTION

The angle may be limited within a standard value in
advance by customer conditions or to prevent the
interference with the jig, workpiece, etc. In this case, it

cannot be set more than the limited angle.

13-2 Adjusting methods of dog for horizontal over—travel

(See Fig.10-1.)

1) When the customer will change position of dog B @
according to the shape of workpiece and jig, loosen
hexagon socket head set screws which fix the dog, and
slide the dog B @ counterclockwise (CCW) along the
groove with the hexagon wrench still inserted in order
to relieve once. (See Fig. 10-2.)

2) Rotate the tilting axis to the tilting angle to be set in
one direction with the manual pulse generator or the
JOG key, checking that it does not interfere with the jig
or workpiece.

3) After rotating the rotary table to the desired tilting
angle, insert the hexagon wrench in the dog B® and
slide the dog B @ clockwise (CW) in the reverse
direction until the over—travel alarm lamp lights and fix it.

4) After fixing the dog B @), rotate the tilting axis again
with the manual pulse generator or the JOG key and
check that the tilting axis stops at the desired tilting
angle position and alarm lamp lights.

5) After adjusting, mount the side cover of motor case on
the rotating axis side.

ACAUTION

When mounting the cover, coat the cover with liquid
packing (liquid gasket 1216 made by THREE BOND)
evenly.

13-3 Adjusting methods of dog for vertical over—travel

26 —

(See Fig. 10-1.)
Perform the adjustment as is the case with the dog for the
horizontal over-travel.
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14 Motor Case

14-1 To remove motor case ( See Fig.11)

When removing the motor case of tilting axis for maintenance,

etc., the following procedure is recommended.

1) Remove the covers @ and @ of motor case (O and
disconnect wiring cables from electric apparatuses of
motor and solenoid valves, etc. and also, remove three
piping of red, blue and black connected to the
connector plate @. (For piping, refer to the piping
diagram of item 19.)

2) Loosen hexagon socket head cap screws & which fix
the motor case O and remove the motor case slowly
with the motor case @ raised.

14-2 Countermeasures for waterproof
To prevent the motor from coolant penetration, O-rings
are used to the mounting faces on the motor case @O and
the connector plate @, and also, liquid packing (1216
made by Three Bond) are used on connection parts among
the motor case @ and covers @, @

ACAUTION

When reassembling the motor case (O and connector

plate @, take extreme care so that the O-rings will not
be damaged. If the O-rings are damaged, coolant may
enter into the motor case.

ACAUTION

When reassembling the covers, coat connection parts with

liquid packing.

ACAUTION

Connect the air hose correctly and take care so as not to
bend it.

ANARMRI B

Motor case

/ Hexagon socket head cap screw @
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15 Motor

15—1 Tilting axis drive motor

15-1-1 To remove motor

When replacing the motor, remove the motor according to

the following procedure. (See Fig.12.)

1) Drain lubrication oil from the lub. oil drain port of gear
box. (See the outside view.)

2) Remove the motor case according to item 14-1.

3) Loosen hexagon bolt for stopper &.

4) Remove hexagon socket head cap screws & which fix
the motor @.

5) Remove the motor @ slowly, raising it.

X by ISERARI B 8
Hexagon bolt for stopper

( : ) FHRE
Spur gear

15-1-2 BfF(F

D HAf i (Y — Ry 7 2DLE—2D) & OV /il % ik i
LTTFEW,

2)0 Vo7 @%mAM I T, BB LEFEDFIHTE—X
@ZBAFF TS,

3) BufhiT | 11-2 BUZHEV R HOD S 7T v & i HE
LTTFEW,
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BATTOBRIE, Tl EOZEmL. TIHEN/FHEL TV
W LR LT . :F‘lzﬁﬁ@ﬁ ’DfJVZCb‘JZO ZIHEIT
T>TTFEW,

A = =

E—Z@FTATTHEA T, O V7@ E LWL
P ITHUT TTTéb\ OV Z7@nHEELETL, M
NE—H 7 —ANITRATHR—NBHET,

A = =

axzZOi% 16-2 BIZHEW, BAHTTFEW, 72, 237
ZAIFE L O R B OMENIHZ Lo ERFIT, o —
TINPNTZD, ENTZO LWL T REN,

ABRFRI b 5
Hexagon socket head cap screw

Connector

15-1-2 To disassemble motor

1) Clean mounting faces (gear box @ and motor @) and
O-ring grooves.

2) Mount the O-ring @ and mount the motor @ by the
reverse procedure as the above removing.

3) After mounting the motor, adjust the backlash of spur
gears (® according to item 11-2.

ACAUTION

Mount the motor to the spur gear ® carefully after
cleaning so that the spur gears are not damaged.

ACAUTION

When mounting the motor @), take extreme care so that
O-ring @ is not damaged because lubrication oil may
enter into the motor case.

ACAUTION

Connect the connector (O according to item 16-2.
Connect the connector @ securely so that the pin does
not cause contact failure, and also cables are not bent or
crushed.
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15—2 Rotating axis drive motor

15-2-1 To remove drive motor

When replacing the motor, remove the motor according to

the following procedure. (See Fig.13.)

1) Drain lubrication oil from the rotating axis lub. oil drain
port. (See the outline drawing.)

2) Remove the cover (.

2) Loosen hexagon bolt for stopper @®.

4) Remove hexagon socket head cap screws & which fix
the motor @.

5) Remove the motor @ slowly, raising it.

Z by ISEAAKRI b 8
Hexagon bolt for stopper

ARARGRIL b 5
Hexagon socket head cap screw

tE—%
Motor

HIN—
Cover

~_FEE ( : )
Spur gear
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Connector
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Fig.13
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@FBATIFTFEW,

T, 11-1 THIZEW R BHO Dy 7T % i
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Q%24 @
Connector

15-2-2 To mount drive motor

1) Clean mounting face (motor @) and O-ring groove.

2) Mount the O-ring @ and mount the motor @ by the
reverse procedure as the above removing.

3) After mounting the motor, adjust the backlash of spur
gears (0 according to item 11-1.

ACAUTION

Mount the motor to the spur gear ® carefully after
cleaning so that the spur gears are not damaged.

1
ACAUTION

When mounting the motor @), take extreme care so that
O-ring @ is not damaged because lubrication oil may
enter into the motor case.

ACAUTION

Connect the connector (O according to item 16-2.
Connect the connector @ securely so that the pin does
not cause contact failure, and also cables are not bent or
crushed.
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15-3 To mount spur gears

The mounting method of spur gears varies by the motor

shaft and flange diameter. The following procedure is

recommended to mount the spur gears by three—method
mainly used.

OTaper shaft

1) Wipe up dust adhered on the taper shaft surface and
inside of spur gears.

2) Attach the key to the shaft before mounting the spur
gear.

3) Attach the washer and tighten the nut securely.

OStraight shaft (with key)

1) Wipe up dust adhered on the straight shaft surface and
inside of spur gears.

2) Attach the key to the shaft.

3) Fix the spur gear and waster securely.

4)Mount the spur gear with the washer to the shaft
securely by using the bolt.

OStraight shaft (locking element spec.)

1) Wipe up dust adhered on the straight shaft surface and
inside of super gears and coat them with oil or grease.
However, do not use lubricate of silicon system or
molybdenum system, or oil and grease including an
extreme—pressure additive agent.

2) Insert the washer, locking element, spacer and spur
gear in order.

3) At this time, attach the locking element (Generic name
for inner ring and outer ring) so as to pressurize the
inner ring.

4) Tighten bolts on each diagonal line equally in order so
that the end face of spur gear and the flange end face of
motor become parallel.

5) Tighten the bolts until washers do not move in an axial
direction. After that, adjust the mounting position of
spur gear.

6) Attach the dial gauge to the end face of spur gear and
tighten bolts equally. Rotate the spur gears and also,
tighten each bolt until the run out of dial gauge becomes
0.01mm or less.

7) Check that the spur gears are fixed to the shaft
securely.

T—R=T ¥ 7 b
Taper shaft

£ — % /Motor

SEHgE/Spur gear
*—/Key 1 ] \'
7 F/Nut

Sansryry
Locking element

LYY=
Dial gauge

APL—=Fr¥¥ 7 b
(a2 v 7EER)
Straight shaft
(locking element spec.)

Sk =/Spur gear
AJV ~/Bolt

A

Y # X /Washer
e

SEHE/Spur gear
Y 7 % /Washer

KJL b/Bolt

KL b/Bolt

£ — %/Motor S Nl NS 7

*—/Key (:\:“—H%)
t\ Straight shaft

I (with key)

7 £ 1) > J/Outer ring

X/~ —1/Spacer

1 >F 1 > ZJ/nner ring
ASBF¥#l/Detailed part A
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16 Connector

When removing connectors (made by MOLEX) such as
proximity switches, etc., unavoidably in motor case
removing, the following procedure is recommended.

16—1 To remove connector

1) Pushing the claw @ of receptacle housing, remove the
plug housing D and receptacle housing @.

DNy g 2
Receptacle housing

A = =

A T e = R iy N R AN AN

16-2 Hxft(+

DT I g 7 QEV AT T @D E &L DRI
Hhb¥ET,

2) FIZITNT LTI ANATD T @QEFIAL, T L
ENTDHETLOMVEFEIAA TN,

) EUfFIF#% ., B EATDL T @QFBIED ., kTR %
THER TS,

AGAUTION

Do not apply any load to cables.

16—2 To mount connector

1) Mate the plug housing @ to the receptacle housing @
as shown in the following figure.

2) Insert the receptacle housing @ into the plug housing
@ securely until a clicking noise occurs.

3) After mounting, pull the receptacle housing @ slightly
and check that it does not draw out.

) <=

—————
| 1 .
T390 T I
] J )eny Sy
Plug housing = Receptacle housing 2
. E T |:| | | il
i
& 0 |- s

ACAUTION

Check that connectors and cables are not damaged before

BT RTCa R I Z R O — T WVAZHME B N2 L% e 72
TEWY, connecting.

A = = Acrution

=T VRPN ENTZO LWL TR TF Connect cables so as not to be bent or crushed.

X0,
ACAUTION

A » =
Do not apply any load to cables.

=T AR EDIT RN L,




17 &RE

A = =

TEZE N bofI{’Fﬁﬂ%ﬁﬁi))% NC M —7 L& Eah U
BT 5A 103, U ENR S 2 BRE B ERRFO
LR ELEABOBED FIZTEWTTFEN, $-0i8Em4E
B AFID, KERPPERNIIICAB-RE =— L ED

HN—FFH T TFIN, KEE RBIFEREZBTCFX
W ARG FERICFHE TRV ERA DT, NTT 4%
{Ebf_ﬁ%ﬁ;{i)ﬂ?élf\o

18 EE&H
18-1 AIIRSLAEDHRE

E E B =B

T RFEEHEE N 20 B EVHIOIF M IMESTENLL VD]
HHNE, TR FREZEN 0.01 LWVODIEMAETENL
SN EID IV EIZI, A E LM IVESOBGRLIKR
OFHEXETHH TS,

D: LYEM OB A (mm)
o A E ()
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1

\
L @ (1)
XD 360(FF) X60(4y) X60(F)
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~360X60X60XL  4.125XLX10° @
o 7 XD B D
EY
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Ml EXic®R 3 e 3) XEfEoT,
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<. )
AAX001X10°
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TINSAE T 41 BERVET,
PLEDkIZ(2), 3) REMH - TEHETHITHIMESEA
EOBmRENTEET,

17 Storage

AGAUTION

When storing the NC rotary table removed from the
machine tool, wipe up chip or coolant and place it on a
stable wooden base to maintain its accuracy, and also,
coat it with rust—proof oil and provide the cover such as
wooden, vinyl, etc. so as not to be exposed to dust, water,
etc. Avoid the green wood for making the wooden base and
box. Since the green wood is not neutrality chemically, use
the wood in which paraffin is dipped.

18 Reference Data

18—1 Conversion of arc length and angle

I MPORTANT

To know “ What is the arc length on the table
circumference at 20 seconds of cumulative indexing
accuracy ?” “ What is the angle at the cumulative pitch
error of 0.0lmm ? ”, use the following formula
representing the relationship between the angle and arc
length on the table circumference.

D :Workpiece diameter (mm)
« :Angle (sec.)
L : Periphery length (mm)

L & (1)
7 XD 360(degree) X 60 (min) X 60 (sec)
From (1)
_ 360X60X60XL  4.125XLX10° ©
@ = ) - D
Or
L= —2X7XD ) oix107% a XD (3)
T 360x60%x60 @
{Example>

Assuming the diameter of the workpiece is 100mm, and by
using formula (3), the cumulative indexing accuracy of 20
seconds as arc length on the table circumference will be:
L =2.424X20X100X10°=0.004848mm = 4.8 u m
Therefore, the arc length is approximately 0.0048mm or
4.8 um.
Also, converting the cumulative pitch error of 0.01lmm to
an angle, use formula (2):
4.125X%0.01X10°

= — 100 = 41.25 sec.
Therefore, the angle is approximately 41 seconds.
Thus, by using the formula (2) and (3), the indexing
precision and pitch error can be converted in terms of arc
length and angle.
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X=Fcos § —Esin —F
Z=Ecos 0 +Fsin 0 —E

18—-2 Coordinate calculation of table center for tilting angle

When the coordinate of table center as the tilting axis is
0° (horizontal) is regarded as X = 0, Z = 0. the calculation
formula finding the coordinate of table center when tilting
axis is tilted @° is shown as follows:

X=Fcos § —Esin —F
Z=Ecos 0 +Fsin0 —E

(i <{Example>
E=70, F=0 OHH& In case of E=70, F = 0.
X=—"70sin 0 X=—"70sin 0

Z=T70cos § —170

Tilting center

18-3 D—H T iB4EE

A OBEAEERLTOETOT, HEHEEDBAIC
ITEEBOET,

I T B EOTWILEEL CWER A,

T — 7 VIR BT v 7 3 <A 1B R 4 BE 2
[RENDLHERHVES,
CERNMTER K R RRE SR TEN,)

T EBH< A B I T/ 7RIy MR E FEW,

Z=T70cos § —70

18-3 Workpiece interference area

Since the following shows standard specifications, take
care in case of special specifications. Interference with the
clamp device is not considered.

When the jig or the chuck is attached on the table face, a
tilting area may be limited.

(See the outside view and attached drawing at the end of
the manual.)

To prevent interference, customer shall set a software
limitation mode.

o [
¥ I 9240 1 F—JuLE
D
|
0°(7KF/horizontal)~ 90°(FE & /vertical)
F—JI LE
Table top
o ;_'
& 90" —-—t<-— -90°
/ \
110° -110°
B A
Tilting angle

(TW2180) |
o N\
| ! ‘
|
40°
| b 4240
1 | 1 1 i
| 240 | § | !
[T | I [T | I
100°~110° 90°~100°
I
40°
|
| I
| $240 i 40
| g |
: < 210
| | | | | |
] ] ]
180 180
| | |
T ‘ 1 T 1T 1
-100°~ 0° -110°~ 0"



19 EREOEHELHFICBITARER 19 Piping Diagram on Air Hydraulic System of Tilting Axis

E AT — 27— 2D i35 DBRIZe e 72 < Bl & 2 B3 When removing the piping unavoidably to remove the
LRI TR O R BIOR KK EZS BT X0, motor case of the tilting axis, refer to the following outside
view and circuit diagram.
19-1 EERE RHHSKE 19-1 Outside view of connection piping system
19-1-1 {EfE AR E R MEKE 19-1-1 Outside view of piping system for tilting axis

1) > Hcylinder
SSD-L-40-50 (4%k/special) CKD P

Y7 M4 0> F 12— F/Soft nylon tube i ~~
TS0604R (#Kf/red) SMC

Y7 b4 02 F 1=7/Sokt nylon tube
TS0604R (E&/black) SMC

JL /A FINNT
7 b4 0 F 1 =7 /Soft nylon tube Solenoid valve

TS0604BU(E&/blue) SMC
Y7 b4 0> F 2 —F/Soft nylon tube
TS0604R (Fte/red) SMC

X b L — b/Straight ¢ 6
IN-457-170

v 7 bF 1 0> F 1 — F/Soft nylon tube
TS0604R (FREa/red) SMC

m#E7 > v 7 > THAH/Excitation Unclamp Spec.

Y 7 bF 41 A2 F 21— F/Soft nylon tube
TS0604R (E/black) SMC

v7ZbFr1arFa-—7J
Soft nylon tube
TS0604R (Fea/red) SMC

bk ¥ 5 > 7{1#E/Excitation Clamp Spec.
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Wil — 2 7 — ZD il & ORI TR E &2 o4
LA T T RO M B IO B R ES TS,

201 EHEEERAHKE
20-1-1 EiE AR E RGN R

BT V5 T
Excitation Unclamp Spec.

KQL06-99 SMC

Vv 7 bF 4 8> F 21— F/Soft nylon tube

TS0604R (F&&/red) SMC

JL /A BNV T
Solenoid valve

TSCFINR

KQLU06-00 SMC

20 Piping Diagram on Hydraulic System of Rotating Axis

When the piping is removed in mating and demating the
motor case of the rotating axis, refer to the following
schematic view and the circuit diagram.

20-1 Schematic view of piping system for rotating axis
20-1-1 Outside view of piping system for rotating axis

TILE
KQL06-00 SMC

VI7hF14O Fa-—T
Soft nylon tube
TS0604R (Fr&/red)
SMC

Straight 46
~. IN-457-170

EHXLyF

PS1000R06L-Q-X140

EARL v F
PS1100R06L-Q-X141

vbFr4asFa—7
Soft nylon tube
TS0604R (Fea/red) SMC

ik o = > F{L#/Excitation Clamp Spec.

FI FIA_F>274
KQUO06-99 SMC

R3]
Pneumatic port

Y 7 b4 82 F 21— F/Soft nylon tube
TS0604R (FRe/red) SMC

Y7 k740 F 2 —7/Soft nylon tube
TS0604BU(F#&/blue) SMC

v 7 hF+4 0> F 12— F/Soft nylon tube
TS0604R (7R&/red) SMC

y7bFr14arFa—-7
Soft nylon tube
TS0604BU(Fta/blue) SMC
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Table CLAMP

[ AAF
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51 . Clamp GHEGK

0.25MPa
T3 THEDB

Unclamp CHECK
0.055MPa
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(

|
C

IREIZEA Y
Solenoid valve

20-2 Circuit diagram ()

T

)

JUIARBNT
Solenoid valve

! :
l = !
| BESHY (T7/5— /) |
I Fixed throttle (for air purge) |
I
' !
b o ______ L
I _ _- |
| RS F=INGST |
: Tilting axis Table CLAMP !
| I
: 75 TRER |
! Qil pot = <0MrFa |
! % TS THERR |
I Unclamp CHECK |
[ _L 0.40MPa |
- | ( T—24— |
;’gg%‘“‘ < . : Booster :
EEVWEYy, UIL>¥ | X
Customer shall Silencer | | I
arrange. / / !
_ v i TlT
) ' — I !
’ Solenoid valve I
: ~ :
|
|

.

I 732 E%— < 3 >/Airr combination

Bk, AF—JRE  BEYRY (TFN-VH)
. Inside of rotary table is
\ shown in frame (dotted line). P

=

T T
—= L4 RV
Solenoid valve
mh# T = > Tk

Excitation Clamp Spec.

Fixed throttle (for air purge)//

(TP 74N E—+3I X b=+ X2l —%) +FLoFvyF
(Air filter + Mist separator + Regulator) + Drain catcher

BT > 7 5 > T1iHk

Excitation Unclamp Spec.

T—Z%—
Booster



21 {EMET7 /A FRER B 21 Outside view of Air Hydraulic Part for Tilting axis
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1) 24 ~\[To cylinder

\ Ol > J/0O-ring S42

~ 2L —J)l/Penta seal PS16

SKY/$ % 2/SKY packing 16 / .'

0 > 5/0-ring G40 Er—Ky s Qil route (4 in total)
,  Gear box
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TEL +44 1725-514000 FAX +44 1725-514001

KITAGAWA EUROPE GmbH  http://www.kitagawaeurope.de/

Reeserstrasse 13, 40474, Dusseldorf Germany

TEL +49 211-550294-0  FAX +49 211-55029479

KITAGAWA EUROPE LTD. Poland Office

TEL +48 607-39-8855 FAX +48 32 —749- 5918

KITAGAWA INDIA PVT LTD.

Lotus House East, Lane 'E’ North Main Road, Koregaon Park, Pune, 411001, Maharashtra, India
Tel: +91 20 6500 5981 FAX +91 20 2615 0588

KITAGAWA (THAILAND) CO., LTD. Bangkok Office

9th FL, Home Place Office Building, 283/43 Sukhumvit 55Rd. (Thonglor 13) Klongton-Nua, Wattana, Bangkok 10110, Thailand
TEL +66 2-712-7479 FAX +66 2-712-7481

KITAGAWA IRON WORKS CO., LTD. Singapore Branch

#02-01 One Fullerton, 1 Fullerton Road, Singapore 049213

TEL +65 6838-4318 FAX +65-6408-3935

KITAGAWA IRON WORKS (SHANGHAI) CO., LTD.

Room1314 13F Building B. Far East International Plaza,No.317 Xian Xia Road, Chang Ning, Shanghai, 200051China
TEL +86 21-6295-5772 FAX +86 21-6295-5792

DEAMARK LIMITED http://www.deamark.com.tw/

No. 6, Lane 5, Lin Sen North Road, Taipei, Taiwan

TEL +886 2-2393-1221 FAX +886 2—-2395-1231

KITAGAWA KOREA AGENT CO., LTD. http://www.kitagawa.cokr/

803 Ho, B-Dong, Woolim Lion’s Valley, 371-28 Gasan—-Dong,Gumcheon—-Gu, Seoul, Korea

TEL +82 2-2026-2222 FAX +82 2-2026-2113

DIMAC TOOLING PTY LTD. http://www.dimac.com.au/

Oceania Contact 61-65 Geddes Street, Mulgrave, Victoria, 3170 Australia

TEL +61 3-9561-6155 FAX +61 3-9561-6705
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The products herein are controlled under Japanese Foreign Exchange and Foreign Trade Control Act. In the event of importing and/or
exporting the products, you are obliged to consult KITAGAWA as well as your government for the related regulation prior to any transaction.
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