NC ROTARY TABLES

OPERATION MANUAL

MODEL: TMX160BEO1
TMX200BEO1
TMX250BEO1

IMPORTANT:

Please ensure that these instructions are read
And understood by machine operators
Using the NC Rotary Indexing Table

Please Read And Save This Manual

KITAGAWA IRON WORKS CO., LTD.
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You selected KITAGAWA brand NC rotary
table because it has the features and benefits.
All of specialized features and their operatio-
ns for the NC rotary table are described in
this manual.

Make sure that you are completely familiar
with all features of the table.

Preface

Be sure to read WARNING items in this
manual for safety operation. An alert A is
shown for especially important precaution.
Please read these messages carefully and
follow their instruetions.

WARNING NOTICES

Indicates an imminent haz-

A\ DANGER

ardous situation which will

result in death or serious
injury if proper safety proc-
edures and instructions are
not adhered to.

Indicates a potentially haz-

A VARNING

ardous situation which

could result in death or
serious injury if proper
safety procedures and instr-
uctions are not adhered to.

Indicates a potentially haz-
ardous situation which may

Ab cAUTIoN

results in minor or modera-
te injury if proper safety
procedures and instructions
are not adhered to.

IMPORTANT NOTICES
IMPORTANT Instructions for table. .
performance and avoiding

errors or mistakes.

HIett dBJIEETET / KITAGAWAIRON WORKS CO.. LTD.




1 ZEC Yz T, BEeDBIC 1 Operation for Safety

CTHAOMICH > THENTHEEREVE, F-T Please read this manual carefully and follow their

FAERVWHEEELHTHOETOT, HTEF ingtructions.
HFEL, Warranty does not cover damage or accident caused
. CONURERIASBIC Do S s without #llowing the warning items in this

ATEE BRI OWTOHR TG aE T, manual.
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CAUTION

NC FI7 =7V DM D {3, IR, SB35 T HU B oD 8B i
Yz,

Be sure to turn OFF power source before mounting, maintaining,
inspecting and repairing NC rotary table.
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E— ON
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OFF

HO—RRIIIEEAENALT B EMRNH 5,

There is a danger causing any accident because your fingers or clothes may be
caught in the table.
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Securely tighten bolts.

b b ORESFEREEIC TSk

NC FR7—"7 )UANEE U, TAEMAIRET 5 fals
WNH 5,

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

HE M VT TR B T &,
Tighten bolts at specified torque.
INATIV MY R it B v 7 (Nem)
Hexagon bolt sizes | Tightening torque (N-m)

N10 72.5
Mi2 107.8
H16 250.0
M20 401. 8

EIFRFRC RN F 2l Tl B R0,

Do not touch your hands the rotary member during operation.

FRIEAEETAFNB RIS 5.

There is a danger causing any accident
because your fingers may be caught in
rotary member.

NC 17— VAR U L TR IR 2 il
NH 5,

There is a danger in which NC rotary table
damages and workpiece scatters.
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THEYEER Ui b,
Do not modify the table.

NC FI7—7)LhEai L LYEA RS T 2 15k
b %,

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

ROLIEY, BUIEYICZESIEDIRNESEGETAC L,
( P3-1&M )

For long or heavy workpiece, use the tailstock and steady rest.
( See page 3-1 )

REWULNRTED, BTEZ L, YR
T B ahH 3,

LYEdy

Workpiece

There is a danger of workpiece scatter-
ing if workpiece is too long or heavy.

T—IWA v s

Tailstock
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WARNING

NCH7T—=7 Ve OFsEx 52 L, ( P5-18H )
Avoid NC rotary table from interference with mounting equipment.
( See page 5-1 )

TEFMHEL., TET 2880855,
T—T < R— RSB & OTF R T
EFLyEihERI DI E RS R,
F—=TNE OB EREOENYE S,

Tool may be broken or scattered.

Avoid cable/hose from interference with
mounting equipment and from remarka-
bly bending.

There is a possibility that any electric
shock occurs if the cable is damaged.

E A\ CAUTION
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CAUTION

NCH7T—TNEERTALEZT A RNV RO TAL VY —a— T
Hdadck, ( P5-181 )

When transferring NC rotary table, use wire ropes and eye bolts.
See page 5-1 )

lq s fg:{;iif iE!{_ E?

W 4 7 Eye bolts e i

DA —g—F i A #TFT5Elids,
Wi 2] i;qf“)

Take care of falling.

MTHOERD T, WOALET—T N IS TR LTHES C L,

Clamp the table before mounting or removing the workpiece.

WE e
pyarautic press”
e BEETIEND T, N FIF— 7 LAiHE
U. TIRMDRET 2 s 5,

R
e =
\ 2 resSut s

A Pacumatc ¥ In addition to accuracy reduced, NC rotary

table damages or workpiece scatters.

6 7 AEICEmME OEBimassid 2 2 L, ( P52 )

Replace lubrication oil and operation oil every 6-month.

é) t
ML\
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i A CAUTION

N CH7 =7V ORICHERE 52700 T &,
Do not apply any shock to each component of NC rotary table.

NC 7 )Uildlt U O R d  fishs
AN

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

I7@T7arer—ra (7708, SAMERL—%2, LF
alb=R)+ FLryFyyFEELEI)—VIT7RMERTE L,
( P5-4BH4 )

Supply clean air passing through the air combination (Air filter, mist
separator and regulator) + drain catcher. ( See page 5-4 )

BOREEH Y T NCHF—F > There is a danger of workpiece scattering
2S5 THHMET UL TIEY ki3 2 because not only rust occurs but also the

fEBAi % %, clamp force of NC rotary table is reduced.
out S
Lo |

R [ '

Fl/“/\ Rl vyF AMGHEY SMCED

Drain  Drain caccher $MC. equivalent to AMG)
LAFIL—%

" Regulatar

SA M L—3

Mist separator

72
Air fiiter

EMMICTT 7 0 IV A DKEPEHEE  Periodically drain the water in air filter.
s, (It is recommended to use the auto drain

(F—+ FLEREHSE) type.)
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Ba bR O

Adjusting point far zero rewrn dog

T2

Table

FARib bk BUE XY
Tap(for eye bolt or #fter)

AT B

Lubrication part

(at horizontal installation)
JEEHHRT EMRR)

Hydradlic port
{Qit hydradlic pressure system)
{

Cover

AL
Silencer \\

MS RDR TSRO
M5 tap Air purge exhaust port

_ ARG STEERS)

Drain part (3t vertical i:lﬁlaliaﬁﬂiﬁ-

2 Qutside view

The following figure is the standard
outside view of model TMX160. Since the
table clamp device is displayed without
classifying the oil hydraulic pressure
specification and the air hydraulic
pressure specification in the following
figure, the oil hydraulic pressure supply
port becomes valid only when the oil
hydraulic pressure system is used. 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.

L7\ AR AV~
Oil gauge for air hyd.

7N FORR S o i—
/ Tank cover for air hyd.

E—&r—2

Metor case

AN
AR S
MEHER O T~ JH)

Pneumatic part

(for air purge

in air hyd., or ail hyd. used)
T=i
Cable

2RH4TL— b

Connector plate
TRpa T L wE)
MmO BB )

Lubrication port (at vertical installation)
Drain port (at horizontal installation)
TR b BYR) B2
Tap(for eye bolt o lifter)

[ N
; 0il gauge

Y=L

Relief valve

Bid TMX160 BART,
The figure shows model TMX160

BRIt AL)ISETRR / RITAGAWAIRON WORKS CO., LD, 2-1




3 {Lfk

3 Specifications

B / Type THX160 THX200
HE / Item X160 | Tixzop | eSO
I m 165 200 250
Table diameter am b ¢ 4
T—TIEE mm
1 1
2 Table height nm 145 s 210
B EAINA B nm
120 140 180
3 Center height ma 8
T — 7 IVELHES R m
4 Center hole diameter mm @30 ¢ @105
T— 7 IEERIR mm
4
. Through hole diameter mm ¢ 40 952 78
T T mm
12 12 12
0 T-slot width mn
T-— 7 IV eI M
12 h
! Basiec-slot width mn b7 12h7 12h7
A IV
(ZE[E 0. SMPa (5. tkgf/cn®)] Nem(kgf-m) 450 600 1100
Clamping torque (45.9) | (61.2) | (112.2)
; [Pneumatic pressure  0.5MPal N-m(kef-m)
VA
(¥/HFE 3. 5MPa(35. Thgf/cn®) ] Nem(kgf-m) 450 600 1100
Clamping torque (45.9) | 61.2) | (112.2)
[Hydraulic pressure  3.5MPal N-n(kgf-m)
AT — 7 T
9 Allowable workpiece diameter mm ¢ 160 ¢ 200 ¢ 250
AIEBUINEE | (EERED
PARUREE | (Rl ) kg , 160 200 250
10 Allowable (At Horizontal installation) kg
mass of (AZFENF) kg 0 100 125
workpiece (At Vertical installation) kg
: RIET— o A F—% kg-ni(kgf+cm-sec?) 0.51 1.00 1.95
! Allowable work inertia kg ni(kgf-cn-sec?) (5.2) (10.2) (19.9)
FaTE
12 1/72 1/90 1/90
Total reduction ratio / / /
2 i B ol
13 | AR min 41.6 3.3 33.3
Max. rotation speed min’!
W EE kg
i
4 Mass of rotary table kg o6 60 101
MRS JbHIBETRR / KITAGAWAIRON WORKS CO.. LTD 3-1
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T=TWTZ T R E2E 0. siPa,
HIT 3. 5MPa TOMETE,

L

AEFIH

FREDERERIFE R TOEERLT
BOET,

AN ERZHSET E 0,

HIVHENIFAENTE > TE BTHR
T—0AF = 2 BT TFE,

U—J OHEE. K, UHIEEScI o7
—IVA by I RRBEEBEDNB D ET,

=

CEFDORBORHEME, FEROMENR T
EEREZ BT X,

ArAERBEZ RIS TR ERREL
TFREW,

3-2

IMPORTANT

Max. rotation speed is the value when the
motor rotates at 3000 min!,

Table clamp forces are values of pneumatic
pressure 0.5MPa and hydraulic pressure
3.5MPa.

IMPORTANT

The above list shows the wvalues in
standard specification.

Please refer to the outside view for details.

CAUTION

Be sure to observe the allowance work
inertia even if the mass of workpiece is
within the allowable value.

A\ CAUTION

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

A CAUTION

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

BNt JLSETIFR / KITAGAWAIRON WORKS CO., LTD.
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4 Accuracy Standard

tREHIH / Inspection Item BT /
Allowable
Value
TN EEOEBEE(ED S &) 300mm {Z DT .
Straightness of table top face Per 300mm 0.01 mm
T— 7 b L & R E PR o) 300mm iICDNT
Paralle:lism of .table to? face and reference plane Per 300mm 0.02 mm
for horizontal installation
IRl O & 378 & FUERA 7 & D 4T E 300mm 2D\
Parallelism of rotating axis center line and 0.02 mm
. . Per 300mm
reference plane for vertical installation
7T VERERIC 3513 3 FEORR 0.01
Run out of table top face during table rotation ) o
7 7 VEAERDIRN 0.01
Run out of table center hole ) mm
BURHHL E N2 HA BTy & 300mm 1= DU T
MLOR & DFATHE
Parallelism of rotating axis center line and 0.02 mm
base guide block center line for reference plane | Per 300mm
for vertieal installation
EHEBIALENR—2AH A RTw &
iR E DD
Offset of rotating axis center line and base 0.02 mm
guide block center line on reference plane for
vertical installation
st s L
A o - 20 sec
Indexing accuracy Cumulative
PRIRYERE A 4
Reproducibility Cumulative sec
HE A4 dLIIBETRF / KITAGAWAIRON WORKS CO., LTD. 4-1




8, 9
FIHRE ORI CPEEC K> TITV T,

Indexing accuracy is measured by an optical instrament.

4-2 et AB/I8ETRR / KITAGAWAIRON WORKS CO., LTD.




5 Bini(y

RS2 B =, TVEmic B (H) T EiiE
WWADETH, ROFERICHERE L THE - 3
BEERT>TTFEL,
5-1. & TR~ DD 13

D BB D 7 A RV M CiRE AT
F BT (T A v—a—7) 2T,
BREZIMOEBREEIR T TTEN,

2) T 7T— 7 #,. NCHF—7 I
DR BEEEFIIC AT VRELN T NT
LRWERL, BRLTTFEWN, A— &
FERATVRFAERBZ BRI
MAFETEIELTIRO I TTEN,

3 FRICKRLEUMABICERY I TTF
T, B EEE DA Koy 5T
EBOT— T IO T BICHHARE
T, THEHA B 70y & L OREEAK
SNEEIIE, THOFCEHEETHRD
HFTFEL,

) NBOIS Y THRERPMFALNCHF—
T TE#SRICLoMD EEELTF
T,

N CH7—7 )0 7% TAEEMICEL D T 3
BEICE WO MFAR—AZ L {HRLT
HOMHFTTE,

FRC TEBO T —T IV H B VEAY Y
Fiby RENBEIL T, IO 2 7S
W aH—RHBNEATCERB. AV R
ANy RERZ N AF—7VEEKR T r—T
W ZT R—AENTFHBLEVEEERLTT
E,

f==—=1

=G EDT D A N L AE
M7 BEVEiiEiz o, $AAATED
LEVWTTFEL,

F—TNEEDIFE0TBE RET AR
nhsn v Ed,

5 Operation Ready

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

5-1. Table transfer and mounting

to machine tool

1) Carefully transfer the table so as not to

apply any shock by slinging the wire
ropes of sufficient strength to eye bolts.

2) Clean the table face on the machine tool

and the reference plane of NC rotary
table after checking that burr or flaw is
not found on them. If harmful burr or
flaw is found, repair it with the oil
grinding stone,

3) Mount the table on the most suitable

place for working. Fit the guide block
located on reference plane to the T-slot
on the machine tool table. If the
clearance between the T-slot and the
guide block is large, fit the guide block
by putting it aside in the T-slot.

4) Securely fix NC rotary table on the

machine tool with clamp device attached.

A\ WARNING

When mounting NC rotary table to the
machine tool, check the mounting space.
Especially, take care so that NC rotary
table, cables and air hoses will not
interfere with the splash guide, ATC
device, spindle head, etc., of the machine
tool when the machine tool table or spindle
head, ete., are moved.

WARNING

Do not damage the cables by applying
unreasonable stress, placing a heavy thing
or pinching. If damaged, there is a danger
of electric shock.

Vet JLNEETRT / KITAGAWAIRON WORKS CO.. LTD. 5-1
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T —LEOmMEEA AN -V Db
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INA FOEOMEEFHIEE D FE—-FET
EB R LT FE 0,

HEND RV EAREOREIDHEL &b
£9,

g 5-3 EOFRIRITHEROL DR
FHELTFEN,

ElhimiE 54 HoRBlORTHERZDL D%
FEHLTTFEW,

WARNING

Effectively use mounting seats and tighten
clamping bolts at the specified torque. (See
page 1-2.)

5-2. Oiling of lubrication oil

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

Check that the lubrication oil is filled to
the center line of the oil gauge before
operating the machine.

A CAUTION

Replace all lubrication and operation oil with
a new one every 6-mouth.

Completely drain before replacing.

When filling the oil, wipe the oil 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,
efc., are seized or machining accuracy drops,
In the air hydraulic system, clamp alarm
OCCUrs.

CAUTION

Supply the lubrication oil for worm gear
part to the center position of the oil gauge.
While, supply the operation oil of air
hydraulic booster part to the top level of oil
tank fully. If oil volume is short, the
machine does not function sufficiently.

Use the lubrication oil recommended to 5-3
pages table.

Use the operation oil recommended to 5-4
pages table.

5-2 ittt dbIBETRT / KITAGAWAIRON WORKS CO., LTD.




5-3. HiEhpEdE

5-3. Required lubrication oil volume

CHAL © Uw kb / Unit : Litter )
u.,....':
ZH / Model TH(H) X160 TH(H) X200 THX250
*ﬁ%?UDH% - - 0.6 0.9 1.8
In horizontal installation
Bo
SERE & DO . 0.4 0.7 1.4
In vertical installation

Yo MARHCIE T Z—=)VF Y 2 320T U3 68T EBIEE) & AL 3 DET,
v¢ Daphne Multiway 32MT or 68MT (IDEMITSU) was filled before shipping.

5-4. {EBhR TS

(SHEREE, TP\ FO7—X4/)

5-4, Required operation oil volume

(For air hyd. booster in air hyd. system used

CHEA © Uw bl / Unit : Litter )
IE) =
B/ Model TH(H) X160 TH(D X200 THX250
VB B
Required operation o0il volume 0.03 0.03 0.10

Yo BRI X T 2T o o 3T (EERE) Z AN CH D 53
7 Daphne Multiway 32MT (IDEMITSU) was filled before shipping.

5-5. HEFEREH

5-5., Recommended lubrication oil

[ THHIX160 1 CKEREZ L— R IS0 V632) [ TM(EDX160 ) (Viscosity grade ISO VG32)

A—dy— LR Maker Name
HiYE L HIDo—<ibF 1 3207 IDEMITSU Daphne Multiway 32MT
E— UM AR EEOE B MOBIL Vaetra oil No. 1
VYR TFI— | A5 42 U532 JOMO Slidus HS32
B = LA Vb bt A 832 SHELL Shell Tonna oil 832
WHAGW DA 32 NIPPON OIL )

: Uniway 32
JAERM FAFIz1 32 CORPORATION
IV a8 — P32 COSMO Dynaway 32
BSS0O Unipower MPP32
{ TM(H)X200. TMX250 ] [ TM(E)X200. TMX250 )
CREEEZ L—F IS0 VG68) (Viscosity grade ISO V(G68)

A—H— R Maker Name
HiEHRE AT=Z—IF T 24 68T IDEMITSU Daphne Multiway 68MT
E—EILAH NG +SA AL Np. 2 MOBIL Vactra oil No. 2
Ty LFd— | A5 E A HSER JOMO Slidus HSE3
BRI = VM Ya )b bd A )l S68 SHELL Shell Tonna oil 868
AR =711 68 NIPPON OIL )

: Uniway 68
JAERM AL+ T4 68 CORPORATION
IV 7 x—E 2 K68 COSMO Dynaway 68
ESS0 Fabis K68

BRAS JBJIBKTET / KTAGAWAIRON WORKS co., LID.
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5-6. HEZEVEEhH
(EHEMRES. T7/\f FO7—24/)

5-6. Recommended operation oil
(For air hyd. booster in air hyd. system used

5-1. 93V T7RER « HEDMHE

NC H7—oWicids—7 ez o554
BT TEHEPAEN T, EHR
WERDEMEY S THBEEMESED 2
WO BTN TOE T, TR S
BAREMIZZ T N RO 7 — X XA
NTHO BAEROMIRSEMICShE I g
ST NC 7 —T VDA X hEd Do
B Ul EHRAR AT E 0,

5-7-1. BHE Y S o T HHEDES
1888

DI7RI7aveir—va (774
WE AR L—4&, L2 L—4)
+RLYFErvFRELEIY—VTT
UKoy, e, BERRR B LTTF
AN

2) BERINC L7 R— ABEE LT F &L,
(BE5EE Re1/4)

3) ZEEAIE 0. 5~0. 6MPa(5. 1~6. 1kgf/cn®
ORHTHRHT 1,

A—Jy— rE Maker Name

Bz 51“ 7;:—-'\7111-?- 7 I’f 32T IDEMITSU Daphne Multiway 32MT
FTZ—2A—1=NA F1 324 Daphne Super Hydro 324

E—ELAM E—EJLITE X132 MOBIL Mobil DTE XL32

MR« Y FIAFAIN 32 SHELL Shell Tellus Qil 832

HrEAaim A=IS—NAF/R 32 NIPPON OIL Super Hyrando V32

3 EGTH IAER—1 TRy ¥y 1832 CORPORATION

Iy Vi =737~ SHT3? COSMO Cosmo Super Epoch ES32

ESSO Unipower SHT32

5-7. Supply of air pressure and hydraulic
pressure for clamp

The clamp device for clamping the table
is built-in the NC rotary table and two
type of air hydraulic system and oil
hydraulic system. In the air hydraulic
system, the air hydraulic booster is
built in the system.

5-7-1. Air hydraulic clamp system
(Refer to Fig. 1.)

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

2) Connect the air hose to the connection
port (Connection port is Rel/4).

3) Use the air at the range of 0.5 ~ 0.6MPa
(5.1 ~ 6.1 kgflem?).

TEHEO
(EHEST g i
Preumatic port

{ for air hyd. clamp )

Fig. 1.

5-4 HINRHM ALMBETRR / KITAGAWAIRON WORKS CO.. LITD.




5-7-2. JHEY ST HiEDES
(] 2 #08)
D BEEBIUCHIE R — A BB LT FE 0,
(BRI Re3/8)
2) S 3. 5~3. THPa(35. 7~
37. Thgt /en?) DFEP T TRHEATE U,
3 ITTHRZEMERCTSTTFE N,
TITIN) RN I T RS T3
E. RAERIS T VA ELNE R
Fuo
ITRETSTRBHTIS T T
TSV TIERSRD KRG LT 7 A
2N TEET, T7HEEDER
BIMERIZ BT I W, ZEEYS > 7
THDBFEEE, 6 HESEO FEEcT
TIREZRTSTTFE,
4 TTHREMTS T HEHD L EDREZ
E. I7IRERTS FHRRGH AN
HoEd,
ITRERT S 73R AEA I F TR
MEARCHEENLISEBELTFE
AN

5-7-2. 0Oil hydraulic clamp system
(Refer to Fig. 2.)

1) Connect the hydraulic hose to the
connection port (Connection port is
Re3/8).

2) Use the hydraulic pressure at the range
of 3.5 ~ 3.7 MPa (85.7 ~ 37.7kgflcm?).

3) Securely perform air relief, If air is
remained in the clamp cylinder, the
chuck does not clamp sufficiently. When
clamp and unclamp motions are
repeated by loosening the air relief
plug, residual air can be exhausted. For
air relief components, see the outside
view. In case of air hydraulic clamp
specification, securely perform air
relief, referring to item 6.

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

SHEERHAC]
GRE 55> 71Hg)

AR B
=L

WEED 5 TG REY 7 b o
7% Re3/8 I LTHH ET O THMER—Z
W38 YA EEHLTTEN,

CAUTION

In the hydraulic clamp specification, though
the connection port of different diameter
socket is Rec3/8, use the hydraulic hose
equivalent to 3/8 of different diameter.

#Rtt LIS / KITAGAWAIRON WORKS CO., LD, 55




58. TFIN—JLD0T

SRR K-> T, B— 20— 2 NckssE
MIRET 3 BEhidh, EREEAEE T HE
RIS B WSO ED R & & b
ETDTE—RT—ARNNLT IR—I T
W I NR—VH O X b 7 AP LT
hEd,

Q|

M RO T T N— s Ehi- 75
YTHIT O ERT T S — YRR E
NE—E2r—ZANT 0.4 OFATEHFE X
DiThbhEd,

BT RBT T o A—FH L=
—YIT(EIT T4 NWE I A IS L—4&,
LFab—%, FlLrFywFmiELiT
TIYeLUTTEN,

IT7NICIKSY, MR ERB B L, B—&4
— AR A D ABERBSEEREDE T,

T AT —ANDITIELT 75— JHEH
A& DEHEnET,

PEN RS B LRSS E hi
RED | ElcE—2 A —HlcEHH R
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To solenoid

_QUATN( IFEHLO)
0.4 hole { for air exhaust.)

Motor cage

/ {
E—5—2

5-8. Air purge

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 exhaust port for
air purge,

[ Air Hydraulic Specification ]

The air purge is performed from the joint
with hole of ¢ 0.4 inside of motor case by
the part of air used for clamp. Be sure to
supply clean air passing through the filter (air
filter, mist separator, regulator and drain
catcher).

If there are moisture, oil content, etc., in the
air, they are entered in the motor case, thus
damaging the equipment. The air in the
motor case is exhausted from exhaust port for
air purge.

If exhaust port for air purge is closed,
condensed drops are not exhausted and
pressure is still maintained in the motor
cover, thus causing the motor or motor case
damage. Consequently, do not close the
exhaust port for air purge.

When the air is exhausted, though any
exhausting sound occurs, there is no unusual.

ARIETL— |

Connector plate

OVTREESSAO

b ~/ Pasumatic port for clamp

CIFNR=VHRHEO M5 U
Exhaust port for air purge M5 Tap

FAOFa—7

Nylon tube

L7 28 VR )

Outside View of Air Purge Point

5-6
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FRON S D F 5 OT, MlEHEE & AT
JU— L7 EHBLTTFE L, (2
J£: 0. 5MPa)

LLZT7EN AL T =V ETFh A
BEE. SMERIGRT 7 58— YN0
M5 R TUCT 27U E~Uhal i5x8 &3
=Ty v 5 RO AT THEIERT X 0,
(VIR E— R — ZAHNBAT B ERE &
HOEF, )

S JRGETL—b
@Eﬁt_}gg#; et _‘g /_Connect,ur plate
Fixed throttle Jmnt\ H ] ___l
=, _g == -
I i L' TN IPR—-UE
@ 7 WEHBO
4(,03111:01': ‘g&im :“' = Pneumatic port

for gir exitaua for air purge

e d
T "'E\ T7 iR
T2 / Mata %

= exhaust port for air purge
Motor case M3 Tap
FAavFa—T

Nylan tube

T 73— (R Ry IR 13
Outside View of Air Purge Point used

[ Hydraulic Specification )

Since the pneumatic port of special air
purge is provided for the oil hydraulic
pressure system, be sure to supply the
clean air as well as the air pressure
system. (Air pressure: 0.5MPa)

If the air purge cannot be performed
because of no air, be sure to mount the
attached cross recessed head screw M5 X8
and seal washer 5 to the M5 tap of exhaust
port for air purge shown in the outside view.
(Because coolant is entered in the motor
case.)

NTSH

Hex. socket headless
L"] taperd pipe plug

-BBHE—---'%FEI%

A
£
v nlsipmnipmigtiuey _iI
frrihvla M X8
=D voes
Attached cross recessed head acrew M X8
seal washer 5

LT 8= AR {E R R ]
Outside View of Air Purge Point Unused
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6 Air Relief

Be sure to perform air relief when

tubrication

oil is supplied after

disassembling the table or alarm occurs.

If air is not sufficiently exhausted, alarm
cccurs because of clamp failure.

T7 Tz 7"7 7 U’E&i NC P T—leﬂﬂbl
(Y{'ﬁ{ ] ﬁﬁ) %@PE\ L’C‘Fa‘f Lo
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Refer to outslde ﬁgure of the NC rotary
table (Appendix 1) for an. air rehef plug
posztzon : R _

6-1.

1

2)

3)

4)

For air hyd. system

Move the piston for air hydraulic pressure
(hereinafter referred to as piston) to
returned edge. When the air is supplied
with the solenoid valve ON at excitation
unclamp specification and with the
solenoid valve OFF at excitation clamp
specification, the piston moves the
returned edge. (See page 8-2.)

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

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

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

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

6-1
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WARNING

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

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

3) During air bleeding, since oil becomes
ghort, bleed the air, filling the oil.

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

5) Fill the operation oil into the tank fully.
6-2. For oil hyd. system

1) Be applied hydraulic pressure to NC
rotary table.(Clamp state)

2) Loosen the air escape plug a little to
bleed the air,

3) After tighten the air relief plug again,
stop hydraulic pressure. (Unclamp
state)

4) When the air mixed into oil is not
exhausted from the air relief plug by
repeating the above items 1)} ~ 3),
tighten the air relief plug as it was
before.

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

WARNING

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

2) For air relief, take enough time.

3) During air relief, since oil of pump unit
becomes short, fill the oil into the pump
unit.
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D BEHME, SREOEIENEETHM
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3) fEFEENASET L, NC AT — 7 b7 il
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4) After finishing the air relief, cleanly
wipe oil spilled around the unit with a
waste cloth.

5) During clump state, vetain the hydraulic
pressure.

6-3. Maintenanee inspection

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

2) The operation 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 clamp failure
occurs, check the air relief in order to
make sure.
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7 Inspection

Daily inspection

1)

2)

3)

4)

5)

6)

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

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

Check the oil volume of air hydraulic
system.

(Check that the oil level of operation oil
is in the upper part of oil gauge.)

Check (machine) deceleration of zero
return, indexing motion and position.

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

Check unusual heating. (Body, motor)

Periodical inspection
(Inspect the following items every 6-mount.)

1

2)

3)

4)

Check the dirt agree of lubrication oil.
(In body )

Check the dirt degree of operation oil.
(In air hydraulic system)

Check connectors are well mounted and
cables are not damaged.

Check wiring cables in the motor case
are not corroded or do not come down.
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8 Table CLAMP

8-1. Precautions of table clamp

CAUTION

Be sure to rotate the table with the table
unclamped and use the table with it
clamped after positioning. If the table is
operated in mistake, take care since the
worm wheel may be damaged. Use the

signals of pressure switch to check
CLAMP/UNCLAMP operations.

A\ CAUTION

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

A\ CAUTION

If residual pressure is remained in table
UNCLAMP, the table may be operated
without releasing a clamp state completely.
In this case, the worm gear part and clamp
part are seized and damaged. Therefore,
take extreme care about back pressure.
Especially, when the table is clamped by
hydraulic pressure, design the circuit so
that the back pressure in UNCLAMP is
0.2MPa (2kgfiem? or less.

SP1:Puressure SW for clamp check
SP2 75 TREERIEN A vF

Lo i

2

SP2:Puressure SW for unclamp check
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8-2. Check device for CLAMP/UNCLAMP

To proceed a secure workpiece, be sure to
use CLAMP/UNCLAMP  confirmation
signals.

(Please refer to the figure of 8-1 clause.)

Pressure switch setting pressure of air
hydraulic pressure clamp / hydraulic
pressure clamp is as shown in the following
list according to each clamyp system.

75 2T iERE 2. 16MPa (22. Okgf/cm?) Clamp check 2. 16MPa (22. Okgf/cm®)
(SP1) (176 112 200) (SP1) (176 112 200)
T T THER | 0.2 WPa (2. 0kgf/cnd) Unclamp check | 0.2 MPa ( 2. 0kgf/cn?)
(SP2) (176 120 200) (SP2) (176 120 200)

ZEALTHES,

83. VST TS VTH
VA ENLT

WMEY T 2 T HBO N F—T o
B YL/ RRVTERELEY . 208
BIESEARE LTRORIC A>TV ET
DT, BRIEDERHCIEEZELTFE L,

16-2 18, BRI 288

(BT > 7 5 > 4]

VI RION CT=INT ST
YA RO - =TI S5F

it 7 5 > 7 4%
YUV/SARN o F—TNoSF
YL/ AROFF - F=TNT 5T

-\ \ e
£ 3!

NC F—=TIONFANY L /A FILT %
WO 285GHEY S > g0 ¢ 5
=TI LR TR LT T E 0,

The pressure switch is made by WILLY
VOGEL.

8-3. Solenoid valve for CLAMP/UNCLAMP

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

Refer to 16-2 and outside view
[Excitation Unclamp Spec.)
Solenoid:ON -+ Table UNCLAMP
Solenoid:OFF -+ Table CLAMP

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

CAUTION

When mounting the solenoid valve to the
outside of NC rotary table (NC rotary table of
hydraulic clamp specification), connect the
cable at the above specification.

8-2 BRst dL/IBETRT / KITAGAWAIRON WORKS CO. . LTD,
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9 Mounting of Workpiece

Securely mount the workpiece for high
acecuracy machining.

CAUTION

If the workpiece is not securely mounted,
not only accuracy is wrong hut also the
machine and tool are damaged. In the
worst case, it will result in serious injury.

A CAUTION

If the workpiece which is not flatness and
straightness is mounted as is, the
workpiece or rotary table is distorted, thus
causing accuracy drop or unevenness
rotation. In this case, insert shim(s) in the
gap between the workpiece and the rotary
table,

A CAUTION

Clamp the workpiece in equipartition 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 material and accurately
machining.

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

This dual lead worm system adjusts the
backlash finely without changing a ideal
engagement state and it is theoretical and
most secure backlash adjustment method.

Though the backlash of worm gear has
already been adequately adjusted before
shipping, it may be necessary to adjust it
after using for a long period of time. The
adequate values of backlash are as follows.
These values were measured when the
machine is cooled. Thus, they are values
assumed after interrupting for a long
period of time. Consequently, when
operating the machine for a long period of
time, the backlash values become smaller
than the following table due to thermal
expansion.

IMPORTANT

If backlash is too small, the worm gears
will be seized.

B Adequate Backlash

T— 7 VR,

Table model

TH(D X160 | TH(H)X200 TMX250

T—7IVHREMNETOMEEE (un)

position ( 1 m)

Cireular arc length at peripheral table

14~43 14~43 14~43

A EBRE ()

Converted angle (sec.)

36~107 29~89 23~70

AR A AR - 7 R DR W a5 - NI e
ETHEDNS IS v BERRICHRRE TS
ETRITL, FOEFELTTEIL,

When adjusting the backlash, measure the
current backlash with the following
method. After that, adjust it.
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10-1.Measuring method for backlash of worm

D

2)

3)

gears on table

Set the dial gauge the periphery of
T-slot on table top face or periphery of
table top face.

Slowly turn the table with the flat steel
or round bar by using the tap on the top
face of table or T-slot and release your
hand where the worm wheel tooth is
touched before reading the value of dial
gauge. Next, turn the table under the
same condition in the reverse direction.
At this time, the difference of measured
values is the backlash.

Perform the above measurement at 8
equipartition of outer periphery by
turning the table and compare them
with the above adequate values. When
deviated from the adeguate values,
adjust the backlash by the following
procedure so that the minimum value of
backlash will be the adequate value
previously described.
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10.2. V4 —LFEPONYISYvIED 10-2.Backlash adjusting method of worm

EAE gears
& & DANGER
INw T T RS IEAICIE, T Be sure to turn OFF the power source of
LB OEEA OFF, /21 N 15— L control unit or unclamp the NC rotary
BT 0T YT LI RICi T T FE table before removing the gear case cover.

U,
If your hands or clothes touch the rotating
BHErRICRE - TREPRWAEVicihin 3 gears, there is a danger to cause a serious
LEZATNTRERICOENZBNDS accident by winding to the gears.
hEd,

_He
ok Adapter

I

AEIGRILE [\ _

D Hexagon socket head bolt \ - i\:%é%ﬁ? D

@ 2 \

Cover =
Ovbruk 4?
Lock nut \r>

J/

- “‘\_7"‘/:/175;’:/“ @
Bush flange

1
p— ,ﬁ
T |

E-%r—2
‘\Mntor case _®

N\ vy
_ Schppan ring ®

.: .
i
|
5

L e A @

@z’:)vz—?'r‘/ﬁ‘xlj'uz \

djusting screw \ Worm shaft o :
\ NP UG —2 /‘) Cear
Bering case
1 EdwmaEdgEho L ok, 1) Drain the lubrication oil from the drain
2) BE—RT—RA@FWMOHALET, port.
D THTA@BEELT B AMR(R 2 Remove motor case ©.
WhENL, E—ROFEROHLET, 3) Remove hexagon socket head cap screws
8) B—2H—ZOOEHINC 353 53— that fix the adapter @ to remove the
@EWMONLET, motor (D together.
5) AT UV Fr—ZABREELTVA S 4) Remove the cover @ located on the
HIUTEN FORDUEBHET, Ric reverse side of motor case 8,
TI% AT 4 2 TAT) 2@ Kty 5) Loose hexagon socket head cap screws
—IA LIRSS ET, FEEAHIUTRIL (D which fix the baring case & a little.
FOEHEDAT L RTY L Fr—2 Next, loosen four adjusting screws @
@MuHET R ik, vr—LE uniformly a little. When tightening
VDR Ty Ed, hexagon socket head cap screws (D

again, the bearing case @& advances,
thus reducing the backlash of worm
gears.
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T AT 4 YT A 2Dy F Uk
TMCH)X160 i 1. 25mm, TH(H) X200, 250 0 1. Onm
TIOT, 1 ERERST LNy 759 i T

IMPORTANT

Since the pitch of adjusting screw is
1.25mm (TM(H)X160) or 1.0mm
(TM(H)X200,TMX250), when returning one

ORI EL D ET, revolution, the backlash becomes small as
shown in the following list.
_ i | T— T IHENIETD Circular arc length at peri-
77 VER FaEE Cum) Table model pheral table posifion ( ;}1 m)
THCD X160 ¥ 58 TH{D X160 About 58
TM(H) X200 47 TH(H) X200 About 47
THX250 #0031 THX250 About 31

WHEDHE D &K L7265 10-2 B & MOFNT
MHBMT Lot b LRV M REDHITT
S0 AT, BUT— T IVHETON
vy ERIETF IV,

RIFE TR AR & Al A T, I
HTHBT ERMERRELTTEW,

TV DA AHT OBRIC I, v O O
NBENE SICEEROABIGIEL B &
E—cFED T TR E 1,

Ry 25y Y DR — {755 L
T, RAKEEICIT>TTFEN,

When finishing the adjustment,
reassemble the table in reverse steps as
item 10-2 and tighten bolts securely. After
reassembling, measure the backlash at
table periphery again at the same positions
before adjusting and check the backlash is
adequate,

If the backlash is inadequate, adjust it
again by the above method.

A\ CAUTION

When reassembling the gears, tighten
fixing hexagon socket head bolts uniformly
so that the run out does not oceur at end
face of gear. Adjust the backlash gradually
and carefully.
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The contents of this item are unnecessary
for the NC rotary. table of Kitagawa's
controller spec. and 4th axis spec. which
don't have a dog for ZRN deceleration.

I ey AL5F
itch

Ouirpy ;‘ 3

11-1.Dog position for ZRN deceleration

The rotational direction for ZRN is
clockwise (CW).

The dog for ZRN deceleration is mounted
under the table and it cannot be found
except when the dog position is adjusted.
Though the dog can be mounted on the
optional periphery position under the
table, the table reference slot has been set
so that it is parallel for the reference plane
for vertical installation.

Fine adjustment of the ZRN position may
be required at the customer at the time of
interface with the NC controller of the
machine.

11-2. Adjusting method of dog position

TM (H) X200, TMX250

When changing the ZRN position, ZEN
rotary direction counterclockwise and the

dog position, perform the following
procedure.
[ - — Ty

Set screw-®

|__[/B#HI / Ditalled dog fis.

1) Drain the lubrication oil,
2) Remove the cover (D,

3) Turn the table and stop it at the place
where the dog @ can be found from the
window when the cover (D is removed.

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

5) Move the dog to the proper position.
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6) MMERAENETLELELIEHRIOR
U HID T T &L,

7 AN—OETICRLES,

1.3, FydiBfEAZ TMH) X160

B2 T 5 5 A0 R EE A
RRRERIED 51 & T BAD Ky F{iEs
HETTSBHCIE. ROFITH o TFEL,

EBAAVF

Proximity switch

6) When the dog adjustment is finished,
securely tighten the set screws @.

7) Set the cover (D
position.

tc the original

11-3. Adjusting method of dog position
T™ (H) X160

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

DG ETSY
Em TR )
Hexapon socket flange

head screw plug.
{for dog adjustment )

Dog @

NAETTERIL B (3
Hexagon socket headless

sef screw

Motor case

) #HEmEREEST, EARFy VRA%AO
DEMNETSTOERERD., TOES
Rw THEEANG Ry F@QOF—7 )3
T EE L TWAARARGERL O
wOET,

2) Fu /@By aiBlicBiiceEd,

3) [UEIELD O E LI bR 2R
o S @EHESRICHD, FE By ViEm
DO ETS TORBHITTEL,

11. 4, BSOS
WBRAA wFOLy MIFEAAL v F@
ZATAB, By T@QONEIC YT =60
SO 0. T5mGEEAA v FORIE wF
I SHCH L AFe R L o/ RETaw &
Fy FOILTEEENTWET,

1) Drain the lubrication oil. Remove the
hexagon socket flange head cap plug @
with collar for origin dog adjustment
and loosen hexagon socket headless set
screw & which fix the dog @ to the
table spindle
adjustment hole.

from the origin dog

2) Move the dog @ to the proper position.

3) When adjusting completely, securely
tighten hexagon socket headless set
screw (3 to mount the hexagon socket
flange head cap plug @ of origin dog
adjustment,

11-4. Structure of sensor part

The proximity switch @ is screwed and

fixed with lock nut ® after providing a

gap by protruding about 0.75mm {thread

pitch Imm of proximity switch) from the
periphery of dog @&.

11-2 Hilatt dENIBETRR / KITAGAWAIRON WORKS CO., LD,




12 FHRED/INY IS5 v B0
121, FElED v 75w S BORERE

AP SEF AL b

a _Hexnguﬁitﬂlass boli Tor stoppar \
(") Z gﬁil \ﬁ ISy ]
"\ Lt

Hoxagon socket headioss

Hexogen socket Q
hend cap screw

12 Backlash Adjustment of Super Gears

12-1. Adjusting method of backlash of super
gears

SETTEIL -

tnpemdmpap[ug ) F!?i,’,},,,,ﬁ___
" %%%2%(}?—5) ;1 ir!&g;f: i
upe.
gg}r [ F&l - i E:;::;nia;cﬁ:iddriver __ J ij\f/ ’F;fﬁ Z
Naj i P Becklash moasured
@ous | o - / ‘ by dlal gange

Cering  t— i — g ()]

\ THTIR @

a—hiyTk HIBAHTSY

(3 Worm shaft Hexugﬂn socket hoadiess

taperad pipe plug

D) Higmzghik oz x4,

2) RARN TS T@EWONL, v1F X
FoANR—FREAL, FHE710%EH
ELET,

3 RARETS ORI AU, THHE 22

BOWE Yy FH LA P — &%y

T%7,

AN—@ERONLES, v sFv

IR SNEREBRIILT, I3—L

¥ 7 hOZDS L HEIEER, P

OENL Tz B CFEREL, 1Y

TR OERFEAD £I, RICKHH

4)

MANFERMIC THEN Y3 E THlEE &
£, TORROREMOEN Y 7S5y
VBT,

EHEOMIE/NYy 75w U8 0.02~
0.0dmm Td, 3w 75w BOBMEMED
GEENTWBIEEIE Ry 75 v Vo
MHETY,

ANR—RDFEBANTORICIT. OV 5
WEEOTEVBIICEHMNT T > TFX
Y,

OV F@&EEDTS L EEmAEN
. UHERSEALET,
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Adapler

1) Drain the lubrication oil from the drain
port.

2) Remove the hexagon socket headiess
tapered pipe plug & and insert the minus
screw driver to fix Super gear: Z1 @,

8) Remove the hexagon socket headless
tapered pipe plug and touch the
indicator on the tooth face pitch circle of
Super gear: Z2 @.

4) Remove the cover @ . Slowly turn the

worm shaft ® by using the hole provided
to the lock nut @ and release your hand
where the tool of super gear touches to
read the value of the indicator. Next, turn
the table under the same condition in the
reverse direction until the tooth touches. At
this time, the difference of measured
values is the backlash.

The adequate backlash of super gear is
0.02mm~0.04dmm. If the measured
backlash is deviated, it is necessary to
adjust the backlash.

CAUTION

Since O-rings are used to the mounting
parts of cover (2, take care so that O-rings
will not be damaged when reassembling.

If O-rings are damaged, oil leakage and
coolant penetration occur,

12-1
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MThhd, EERHICEESENEE LY,
FIHHEERE TS E3ERICK 0 £,

12-2, Backlash adjusting method of super
gear

1) Measure the backlash according to item
12-1.

2) Remove the motor case .

3) Loosen the hexagon head bolt (D).

4) Loosen four hexagon socket head cap
screws 3 which fix the motor @ a

little and tighten the hexagon head bholt
(D for stopper slowly until the backlash

of super gear becomes zero (0) nearly.

5) Loosen the hexagon head bolt @D for
stopper again and insert the round bar
® (about ¢ 5, bar spanner acceptable)
into the hole of adapter (7). Move the
motor @ by using the round bar until

the flange of motor touches the hexagon
head bolt O for stopper.

6) After tightening the hexagon socket head
cap screws 3 or mounting the motor,
measure the backlash according to item
12-1,

The backlash is not proper value
(0.02~0.04mm), repeat the above items
2)~5) again.

IMPORTANT

Since thread pitch of hexagon head bolt ()
for stopper is 1.0mm, the backlash varies
0.033mm at 10°revolution (1/36 revolution).

A, CAUTION

Take care so that the tooth surface of super
gear will not be damaged when the
backlash is adjusted. If the tooth surface is
damaged, gears are not smoothly rotated,
As a result, noise occurs in operation, and
also, indexing accuracy is reduced.
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13 Motor Case

13-1.Removing of motor case

Go by the following point when you must
remove a motor case by the maintenance and
80 on.

1) Remove the cover O on the motor case
@ and remove the wiring of electric
apparatuses of the motor, solenoid value,
etc., and also, remove all piping between
the solencid valves and the motor case.
(For piping, see the piping diagram of
item 16.)

2) Loosen hexagon socket head cap screws
& which fix the motor case @ on the

base @ and remove the motor case
slowly with its motor case @ raised.

A\ CAUTION

(5)-DERS nAERERLE
Hexagon socket
head cap serew

M2t JbJISETRT / KITAGAWAIRON WORKS CO., LTD.

When reassembling the motor case @ and
the cover ), take extreme care so that the
O-rings will not be damaged.

If the O-rings are damaged, coolant may be
entered,

13-2. Waterproof measures

To prevent the motor from cooclant
penetration, O-rings are used to the
mounting face on the motor case @ and

the connection part between the motor case
@ and the cover (.

5 EBr—2A @
| Motor case

13-1
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14 Storage

CAUTION

When storing NC rotary table after
removing it from the machine tool, place it
on the stable wooden base for maintaining
accuracy after removing chips or coolant,
etc. Coat the table with rust prevention oil
and case or lap it with the wooden cover or
vinyl cover, etc. When using the wooden
base and box, avoeid the green wood. Since
the green wood is not chemically neutral,
use the wood moistened with paraffin.
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I BHEEHFEEN 30 B2V olimam
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=

=

7xD - se0(®~e0@ =60 Y

(D&b
_ 360x60%60xL _4.1256xLx10% . . ()

%D - D
£
axixD : PR (3)
= = = 6
360 % 60 % 60 2424 %10 "xaxD
<ol D

TAEOERA 100mm & U, 520 FEfFEY
HFBEN 0 MEMIESICRTIE)RE
ffi->T.

[ = 2.424x30x 100X 10"

- 0.007272m = 7.3 m

o THMEE T 0.0073mm Eii
7.3un LiEHET,

e TEHY v FHER 0.0 ZRETHE
) E@QXEMST,

_ 4.125%0.05x10
100

TITHLAETIR 206 HERIT3IH 267
ElEDET,

BLEDERIC(2), Q- THETIITM
MET LABORENTEET,

5

= 206.25%)

15 Conversion of Peripheral Length and

Angle

IMPORTANT

Do TEMOERE ()

When understanding “How long at
periphery iz the accumaulative index
accuracy 30 seconds?’ or “How angle is the
accumulative pitch error 0.057", use the
following formula from the relationship
between the angle and the periphery
length.

I} ! Workpiece diameter (mm)
a : Angle (sec.)
L : Periphery length (mm)

L = a . = (1)
FxD 360(degreae} % B0(min} ¥ 60{second)
From (1)

_ 860x60x60xL _4.125xLx10% @)

XD B D
Or
axmx)
T —— -6 a a
360% 60 gy = 242410 6xaxD (3

{ Example »

When the workpiece diameter is regarded
as 100mm, the following is formulated by
“Accumulative accuracy of 30 sec., is
indicated with periphery length” and
formula (3).

L. =2.424 X30X 100X 10
=0.007272mm = 7.3 pm

Consequently, the periphery length is
about 0.0073mm or 7.3 y m.

The following is  formulated by
“Accumulative pitch error is indicated with
angle of 0.05.” and formula (2).

_ 4.125%0.05%10°
100

Therefore, the angle is 206 seconds or 3
minutes and 26 seconds. As shown above,
the periphery length and angle are
converted by formulas of (2) and (3).

= 206.25 zec.
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16. 1. EEE SRR

16 Piping Diagram of Air Hydraulic
System

When removing the piping to remove the
motor case, refer to the following outside
view and diagram.

16-1.0utside view of connection piping
system

PSS 7 Cylinger

3‘/\.\"\
T
i
EAACYF 176 12 20 . '-Q;\“‘n:}.‘;- s8D
G ot e 4 | f. T
Presaure switch 176 112 200 1 . o
WILLY VOGEL

ERAAwF 176 120 200

L BAG—24—
Proasurs switch 176 120 200
WILLY VOGEL

VibOyFa—TF
__TSUROABL(B Ry} SMC

Soft nylos tube

TE06040U (k1) SMC

Ve FULT ¢ Sulenoid vahwe
SYIT120-5GS-91-F SMC

VIOV Fa—T
TSNE04H Ffh) SMO
Soft nylen tube
TS0004R(red) SAMC

AM—F / Suaight
@b I -457-170 SMC

1] Y W

85D-L-40-50-FL31965 1 CEDi TM(H)X 1808, TM(F)X2008 }

-L-50-60-FLB18652 CHD TMX250E |

V2 0y Fa—F
TSOBMR_Fe) SHC
Soft nylan tuba
TS0604R(red) SMC

VI M AF =T
Tsna04BUCE &) SMC
Soft nylon tube

TS0604BU(Llue} SMC

V7N A0sFa—T
_IsDOOIR fFf) SMC

Baf nyloss tibe

TS0G04Rired) SMC

VI i AAF T
__TSOGO4RU(TTRY) SMC

Selt nylon tube

TS0604BU klue) SMC

_ Ml
Silancer

JBEMeEN

Prumatic port

Bt 7S

Excitation Unclamp Spee.

16.2. HZSEMERE

Excitation Clamp Spec.

16-2. Air hydraulic circuit diagram

e T—AWeTT =,
7 Table clamp “\
t 5 }
| A
! )by b - ‘ .
| Oil pot ] ﬂ“ i‘gﬁ?’b‘&% / Clamp detection
| [ " il
§ = ;1 P25 TR / Unclamp detection
r_ : £.20MFa
HEHITTFAELET. E e ‘ Sy T T
| Customermustprepare ~ Z7/f RS lg;{*]J } [ l_}_—_ﬂ'j PN RS )
Agn'hyd. lintensifier —T ) NEEES Air hyd. lintensifier ]
HALAF ., ! ;
Sileneer .| P i ] e ,
T ylreshy L4 EAV > | DM{ EAVN
_ s oo *Tl Saolenoid valve [2— i [\\‘4 — El it }\\"‘ _g_&dl
SR 1 \ —i—t
p H _ ; YLt BT
e hk\ — \ S — Solennid valve
PR — —_— | — e - rvm——
i '\
OB — =
’ H U4 i\ BlEsdy f
#Akk. BF—7IRs -_ﬂ'—?ﬂ—’)ﬁi} /’
- - Insideof rotacy table  Fixed throttle =

e M o S

774 F—+ 2R Maril— &+ LA al—8) + Pl vud
Atr combination
(Filter + mist seperator + regulator ) + drain catcher

BT 05

— — {for gir purge) -~

Excitation Unclamp Spec.
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Excitation Clamp Spec.
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17 Piping Diagram of Oil Hydraulic

System
17.1. EEEERTEER 17-1.Connection piping system sketch
SAEHHE0
/ L Hydraulic port
GRS FEAAAF 176 112 200
R S7A =4I
L Prassure switch 176 112 200
= WILLY VOGEL
e EARAYF 176 120 200
i e HEHI— TAL)=TF—FIb
P SN Hyd. cover Pressure switch 176 120 200
/\f\ WILLY VOGEL
o] BES YV
?1:5@ PCE-01 04 ERT
! Fixed theottle joint
g PCE01 (0.4 PISCO
A e
f"_é‘?&\.
o
S \ T U REEAL
\h\ - Preumatic port for air purge
Do
17.2. HEER 17-2.Hydraulic pressure circuit diagram
e F—FNYST "
l" Table c]umpi \l
A |
E ,7'770 1\,\ 957 / Clamp detection
\ 220MPa
- o EEvRY -
_ B TFRENET. | o ot o Y TSR / Unclamp detection
Customer must prepare { F?;zd";m:f) }U ! [ 1 }A G.20MPa 1

(or nirpurge)

s : #Atd, A5 7L /
L S ] _ Izmid_u uf rotary tnh]E - 7
: : B
At ; A7 b
L’ a1 e
7'J\/> i \/\— - k| § l [ ' & l ;
f— * T sy ! S LY Wy T SR
I'}’:I‘/I:‘,,?-—/ a,./ ' T Solenvid valve :S_E ¢ | T Solenoid valve !
E7 75—+ 2R M S L— 54 L2 L4 + FL oAby ’ 1 |
Air combinstion AP K P J
(Flltﬁr + mist BEpﬂ[‘.ﬂtﬂl" + regulntm') + drain eatcher - T T T T T - = T T - e’
EJEE?/)'y/ﬂiﬁ EfRE O T AL

Excitation Unclamp Spec. Excitation Clamp Spec.
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18 Outside View of Air Hydraulic Part

When removing the piping to remove the

ZRTE,

18.1. TM(H)X160. TM(H)X200
IT7INA FOSEeRE

motor case, refer to the following outside
view and diagram.

18-1. TM()X160, TM(H)X200
Outside view of air hyd. part

QU7 G40 .
O-ring G40 SREY
ouUvssa Oil tank
O-ring 542 T T oo
s pm s e R QU4 522
N2y~ PS16 ! /\"_.qu,_ . j O-ring 522
PENTA seal PS16 Bage | |
_____________________ jﬂ o
._@_______g N | 'Hm__i__ _._._:{>_
| E T -
S —B iﬁj L\‘—
FAvEB Y S \Zuzdn
Oil route (4 in all ) ‘ © cytmder
SKY]\“.y:E:/mlG i jl/"/:/"PZ’f‘J"i ™

SKY packing 18

ZeSRE{AE / Air Hyd. Spec.

To pressure switch

SHEAERR /il Hyd. Spec.

TM(H}X1608, TM(H)X200B

18.2. TMX250 T 7/\4 FOERiEegE

__OUYT G
O-ring Gb5
_Ou 853
Chring SB3
~—ib P20
PENTA seal PS20

TM(H)X160H TM(H)X200H

18-2. TMX250 Outside view of air hyd. part

HEEY
Oil tank

I e R
R ! oYY 525
Base ‘[ J O-ring 825
J S
| e i

[ —

FANAREE AT PR
Oil route ( 4 in all )

SKY w22 20
SKY packing 20

_ZEHEAE / Air Hyd. Spec.

Al F ﬁw[?!
L K YU A
E To cylinder

Tl v 2 uFN
To pressura switch

SHMEEAE / Oil Hyd, Spec.
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TMX230B TMX250H
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