NCHT—7 I

NC ROTARY TABLE

Wk &R BAE

INSTRUCTION MANUAL

Model LR

EE

IMPORTANT

MkFHERAXICREBELTHS
falR - BEEEHOEY . HazE
EAT HHICERR A B
R T

Please read and understand
DANGER / WARNING items in this
manual before operating your NC
Rotary Table.
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Please keep this manual by your
side for answers to any
questions you may have and to
check.
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You selected “KITAGAWA” brand NC rotary
table because it has the features and benefits.
All of specialized features and their operations
for the NC rotary table is described in this
manual.

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

Preface

Be sure to read WARNING notices in this
manual for safety operation. An alert 4\ is
shown for especially important precaution.

Please read these messages carefully and
follow their instructions.

WARNING NOTICES

A\ DANGER

Indicates an imminent hazardous situation

which will result in death or serious injury if
proper safety procedures and instructions
are not adhered to.

A WARNING

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

A\ cAUTION

Indicates a potentially hazardous situation

which may results in minor or moderate

injury if proper safety procedures and
instructions are not adhered to.
IMPORTANT NOTICE
IMPORTANT
Instructions for table performance and

avoiding errors or mistakes.
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1 CERAICE->T, RENDAIC 1 For Safety on Operation

THEHORNCH > TEBWTHEZ W, “F> CIHE 7= | Please read this manual carefully and follow their
WEEFE LD THYETDOT, LTBHATIN, instructions.
M. ZOBRIEBAEICED RS TS IAET AR HE | Warranty does not cover damage or accident caused
B, FHIZOWTOERTEFAV D RET, without following the warning items in this manual.
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A EE CAUTION
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Be sure to turn OFF power source before mounting, maintaining,
inspecting and repairing NC rotary table.

] Oq?

ON
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OFF
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- |
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There is a danger causing any accident because your fingers or clothes may be
caught in the table.
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A WARNING

Securely tighten bolts.

RV b OREDATTIIMERITT D Z L,

NC H7 — 7 v 3eisfB] U, TARM 2SS 2 fabr
N5,

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

HE MV TR T 5 2 &

Tighten bolts at specified torque.

NARL MY A X fiAt v v (Nem)
Hexagon bolt sizes Tightening torque (N+m)
M10 33.8
M12 58.9
M16 146. 3
M20 294. 3

[EHA P I Z BRI 2 T 2 il L TR 2R B 720,

Do not touch your hands to the rotary member during operation.

FOENEZIAENDERDH 5,
There is a danger that your fingers may be
caught in rotary member.

R R UIHI A 2 N2 TR B7Rvy,

Do not apply an excessive cutting force to NC rotary table.

NC H 7 — 7 /L5 HAR U TAEM SR ET 2 feR
Nd> D,

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

¥XEt JE)IEETITAT / KITAGAWAIRON WORKS CO., LTD.




A WARNING

}. T RYEIT LT b,
Do not modify the table.

NC 7 =7 Vs L. TAEM SRS
DIERD 8 % o

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

( Seeitem 6-3. )

NCH7—=7 Ve R e 0TiBersFs2 L, (63 B )

Avoid NC rotary table from interference with mounting equipment.

THENMEE L., BT 5ER1H 5,
=T A= RTEUT R & O T LT
& LWV 208 2 P 7e 6720,
=T NEGOT 5 LIEKEOBNDR B D,
Tool may be broken or scattered.

Avoid cable/hose from interference with
mounting equipment and from
remarkably bending.

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

X<t JL)IISKIRAT / KITAGAWAIRON WORKS CO., LTD. 1-3




A BE A\ CAUTION
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Coat the connection part of motor case with liquid packing.
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TR A CAUTION

HZl, (6-1 =)

(See item 6-1)

NCHT—=7NVZ#ElT 5L IRV ALV A vY—u—T 2T

When transfer the NC rotary table, use hoisting jigs and wire ropes

S N AV (o) Y SR
There is a danger of falling.

MTHOBATF, BONLIZT—T N7 7072 LT TR S 2k,

Clamp the table before mounting or removing workpiece.

L. LIEMDSRET D8R & %,

table damages and workpiece scatters.

—
JE  Hyd. pressure

AL TIEY T, NC BT —7 /LA

, Not only accuracy reduces but NC rotary

6 7 AECMEm A e 528, (6-5 )

{ )
} ? Replace lubrication oil every 6-month.

(See item 6-5)

i p=pizfead o m|
Inlet for lub. oil

A a0

Drain port for lub. oil

¥XErt Jb)IEETITAT / KITAGAWAIRON WORKS CO., LTD.
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A BE A\ CAUTION

NCH7T =7 NVOEICHEEZ 52202 &,
Do not apply any shock to each component of NC rotary table.

NC [ 7 — 7 /L3RR U TAEM SR BT 2 fea bR
D> %

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

T E= T aryeEx—ya (7 740 E . S A REANAL—HF LFY
2 —X)+ Loy v TFr@ELE )T rigds2 L,
(6-9 =)

Supply clean air through the air combination (Air filter, mist
separator and regulator) + drain catcher. (See item 6-9)

FEDOFRAEENY TR NCHT—=TND7 T T IHoME T L IAERDBIRET 2GRN H 5,

There 1s a danger of workpiece scattering because not only rust occurs but also the
clamp force of NC rotary table is reduced.

FL>FvyF (AMG $H% SMC)

Drain catch (AMG equivalent to SMC)

LXalL—4

> Regulator
Drain SR/ —42 Mist separator

IT7 744
Air filter @ v

EHNZ T 7 4 NV HOKEPEHSED Z L,
(F— b+ RL o R AaH#ELE)

Periodically drain the water in air filter.

(It is recommended to use the auto drain type.)
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2 Conditions before operating NC
rotary table

Be sure to observe the following conditions
before operating the NC rotary table.

1)

Install the NC rotary table for only the
machine tool such as machining center
(M/C) or milling machine and use it only
for machining the workpiece and
measuring an angle.

When customer will install the motor or
relocate the NC rotary table, be sure to
check the combination specifications
between the control unit of NC machine
tool and the motor can be accepted. If not
cleared, consult with the NC machine tool
manufacturer by submitting the motor
specifications.

A CAUTION

3)

4)

O  Usually, although over-current
protective measures are given to the
NC machine tool, when the NC rotary
table is additionally installed, install a
required over-current protective unit
after consulting with the maker of the
NC machine tool currently used.

In the interface cables that the motor and
optional equipment will be connected to
the control unit for the NC rotary table, it
is recommended that customer routes the
cables directly without passing through
terminal, etc., for relay. Moreover, use the
cables that have sufficient waterproof,
heat resistance, corrosiveness-proof, etc.,
under the operation conditions of NC
rotary table.

When the clamp device is used, be sure to
detect any signal from the clamp check
device, and also, check the clamp/unclamp
conditions of table before operating the
NC rotary table.

2-1
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A CAUTION

O Although the NC rotary table
incorporates the clamp device to clamp
the table, it is not equipped with the
clamp check device to check the table
clamp/unclamp conditions. When the
clamp device is used, mount the clamp
check device (pressure switch) to the
hydraulic circuit on the external part of
NC rotary table for clamping (Shorten
distance between the NC rotary table
and the clamp check device as much as
possible).

5) Supply each hydraulic fluid for the
workpiece fixing unit mounted on the NC
rotary table by passing through the
hydraulic circuit or pneumatic circuit
controlled by the control unit of NC
machine tool.

6) This instruction manual describes about
transportation, installation, operation
ready and maintenance service for
operators and maintenance personnel.

O The maintenance personnel shall
familiar with the structure of NC
rotary table sufficiently and shall
master the required technologies for
maintenance inspection as a specialty
in each user company.

7) When a required work is performed, be
sure to familiar with this instruction
manual to understand working steps and
instructing items.

O Since safety items over the work are
described in “1. For Safety on
Operation”, be sure to refer to the items
before performing the work and follow
them.

X<t JEJIEKTIFT / KITAGAWAIRON WORKS CO., LID.



3

3 Specifications

M, / Type
LR320 LR400 LR500
HH / Item
7T R - 320 400 500
L Table diameter v ¢ ¢
F—7 &
2 7T i 250 260 270
Table height
3 777K T+ T T
Clamping method Hyd. press. | Hyd. press. | Hyd. press.
7T Ny
A [ £ 3.5MPa(35.7kgf/cm?)]  N-m(kgf-m) 2100 3500 3500
Clamping torque (214) (359) (359)
[Hydraulic pressure 3.5MPa(35.7kgf/cm?)]
BRAA — VTR bV N-m
) i 1225 1922 1922
Max. wheel allowable torque
(Max. cutting force resistance
- TFRFER Y — 7 £ mm 250 100 630
Allowable workpiece diameter ¢ ¢ ¢
PR &
6 kg 450 650 650
Allowable mass of workpiece
; TRV —274F—% kg-m(kgf-cm-sec?) 7.2 11.9 33.6
Allowable work inertia (73.4) (121.3) (342.6)
ot B
8 B , 1/45 1/45 1/90
Total reduction ratio
7 — 7Vt e [l in
o |7 RS ERR i 44. 4 4. 4 92.2
Max. rotation speed
a—F2UTaAf s hA— MK
+7—72 k R—
10 (+7—7 I%l'f M) 9 10 10
Number of rotary joint ports
(+1port for coolant)
IN=N s A=R k
jp | AR . 200 330 490
Mass of rotary table
¥4t JL)IEEIAT / KITAGAWAIRON WORKS CO., LTD. 3-1
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A BE

PR Z 8 2 72 WERIZIN & 2 ik 2 LT
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3-2

IMPORTANT

Max. rotation speed is the value when the
motor rotates at 2000 min™’.

Clamping torque is the value of hydraulic
pressure 3.5MPa.

IMPORTANT

The above list shows the values in standard
specifications.

Please refer to the outside view for details.

IMPORTANT

Company shows the strength of worm gear as
a wheel allowable torque. When the table
rotation speed is 1minl, it is regarded as a
wheel allowable torque. The wheel
allowable torque value, in rotating speed of 1

max.

min’! i1s regarded as the wheel
allowable torque that is the same as speed

Imint.

A\ CAUTION

or less,

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

A\ CAUTION

For the conditions for using the table, refer to
the above specifications and caution items.

A\ CAUTION

Be sure to set up so that the rotation speed of
table will be less than the max. table rotation
speed regardless of max. rotating speed of
motor to be used.

A\ CAUTION

Set machining conditions so as not to exceed
the allowance value.

X<t JEJIEKTIFT / KITAGAWAIRON WORKS CO., LID.



4 FEEHIE 4 Accuracy standard

TR
A ¥ IH/Inspection Item Allowable
Value
T — 7 VEHER DRI
1| Run out of table reference hole 0.02 mm
7T — 7 VIEREHIC 1T 5 Rl ORN 001 mm
2 | Run out of table top face during table rotation )
7 —7 )L L O BE (PR = &) 300mm (22T 0.0l mm
3 | Straightness of table top face (To be concave.) Per 300mm :
7 — 7V ki & BT R & OATEE -
4 | Parallelism of table top face gzd mounting %ggrg(% I&T;_IT/ID (NS 0.02 mm
reference face for horizontal installation
R LY
o | Indexing accuracy Cumulative 20 sec
LR
6 | Reproducibility +2 sec
1 2
v
J —
l
3 4
1!
E=INESyi=N]
|
\
L W
5, 6
TR ORE I FHERE IS L > TUTWVE T,
Indexing accuracy is measured by an optical instrument.
BEMEMARDON C 7 — 7 L Cld, EiiRITR In the NC rotary table in standard
INTWVWAREFRERHIZHES THIE L-EE specifications, the inspected result list is
SR LR ER MR LET, attached for which the values measured in
ERIAAEDSEIN STV A A, Bl F accordance with inspection items shown
7T TR A — 7 — ¥ & ORI TR 22k in the above list are recorded.
HIEE BN ES N TV BIEAIC I, B s When special specifications are added or
N o o N ial inspection items are added, their
i & IR AMBLRIC 2 038 NsE A3 EL Speeia ’

added items are entered in the inspection
result list and attached sketch drawing.

HENTWET,

#Xet JEJIUEETIAT / KITAGAWAIRON WORKS CO., LID. 4-1



5 NCHT—JILOsNERER 5 Outside View of NC Rotary Table

5-1 NEIX 5-1 Qutside View

T E LRA00 D AEAEMENS SR X C 4 The following figure is the standard sketch
BALRRITI T DRI B O ER 2 2 L drawing of LR400.

TFEN For details, refer to separately attached

outside view.

Lub. Oil inlet

FANGT—D
Oil gauge
NEay= ez e
Drain port for lub. oil
HEEEUN(ERDA)
Reference pin hole (for positioning)

FEEFRIARAD 7

Inlets for hyd. fluid
& AL MBI R

[RRkvd
HERAN—
Zero pos. dog
Adjusting cover

E—HA5—X
Motor case

IT7HRETST
(Foo7o74D)

Inlets for hyd. fluid
(Unclamp side)

IF7RETSY
(U5 7l
Air relief plug
(Clamp side)

aARIBHIN—
Connector cover BRI RE R

Mounting hole for fixed bolt
HEEEN(MERD A)
Reference pin hole (for positioning)

%1% LR400 ! 2 7~r4.  Figure shows type LR400.

¥%X<4t JL)IISKIRAT / KITAGAWAIRON WORKS CO., LTD. 5-1



5-2 N CHT— 7 IVAREE S OIS EX

5-2 Rough structure of NC rotary table
-

AR EREERLR

BRI ADO
Hyd. fluid inlets

No ZRN device

[FRREREREE
ZRN device
N
Dog
¥y
Gear

\

)
=il

_FrvT —
Cap O o2 Motor
RFYLYlr—2 £ & @ *M
Bearing case : Motor case
Y
DA —LRA—)L Gear
Worm wheel

£EZX1Z, LR320, LR400, LR5
0 O DAy OIS & 2 g ICER L
T t, NCHTF—7 /L, T—&% B
FEUF—LFXYEHS (Ut — IR A I,
UA—bLvx 7 N BROWNIKER (W4T
VONVTHEER . =TT T TEE. R
IR ERREEE) I X VR E R TTVWET,
P, RN IR R E AR I L 0 AR
HBipn 9,

The above figure shows the rough
structure of main parts of LR320, LR400
and LR500 in imitation. The NC rotary
table consists of a motor mounting part,
worm gears (worm wheel, worm shaft) and
equipment (rotary valve unit, table clamp
unit, ZRN device).

In addition, the ZRN device is optionally
provided in accordance with specifications.

5-2 HXEtt JL)IEKIFT / KITAGAWAIRON WORKS CO., LID.



5-3  HA T UV TES ORI EER

5-3 Rough structure of rotary valve

O'J_‘/’]"
femthn O H—S RO (EYA-R)
Hyd. fluid outlet’,  Z»—JL Coolant outlet (center hole)
QY27 \ Seal y =5
')T—% O-ring | Adopter ?able)
Retainer I - I
oYy T I
O-ring }*
| }§] : ‘ t
éétainér e
LR320 OBFOYL T  )T—F = AEVEIL
O-ring, retainer as LR320 Spindle
LR400, 500 DA S/4K) Y
Ring as LR400, 500
BATI8T

T T e T — i
HWMWMt‘Wg

JL,H,JﬂfT'

Rotary valve

I o

NN - ' ¥ ‘
oYy / IVRITL—hk
_ O-ring oyr7y o)>4  End plate
9—2 MR AR Rc3/4 O-ring O-ring

Inlet for coolant Rc3/4

Z2EZXX, LRV —XDOhA T
IV TERGY B 2 U T AR X T,
AT T EEE LT BERE &
[FHAR DO ELE &2 #5272 D IEE T
T, ZTOEEENKTLHIEI2LD,
NCHT—TIVORKT L — NTEE
L7EBAD LD REEEL TWDS T —T L
E R (EE IR N B e B SN/ N G- S S
7,

B D L0 G S BRI IR, [E
EMS 2B ONA T T B E
R & 2 RF D A BV R~ b8 X
W, 7T HZ R TTr—7 /v EEi~&
BEINET,

The above reference figure shows the
rough structure of rotary valve for
LR series.

The rotary valve is the unit to joint
the fixed piping and the piping of
rotary member. Hydraulic fluid can
be supplied to the table from the
ports fixed to the main frame of NC
rotary table by incorporating this
unit.

The hydraulic fluids supplied from
the ports flow to the spindle on the
rotating part from the rotary valve
on the fixed part, and also they flow
to the table top through the adapter.
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N CH T —7 IV OARKR— 2l & &K
RO NI T —7 N EEIZIE, U — 7 [EHEE
&~ EER R G T 572 D0R— i
9F/IL1 0 %M (V—r EEEEMH) +
1% (F7—Z ) OFF1 0F=iIT1
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(LR320IIA8#10K—F LR40
0, 500IFHB#H11AK—1H)

* U— 7 [EEEEHEEIA
BAN
H A

* /—J 2 MH
BAO

A
* Hydraulic fluid for work fixed unit

Inlet ports

Outlet ports :
* For coolant

Inlet port

Outlet port :

T —7 v FHEICEA T B U — 7 [ s E
~, WKRTOEZIT1 0 ZHDOIEB R
BTN TEET, LEIWDST
TER—=FEFIH LTS EE Y, HL,
MHARRIC R X £ LTIV — 7 [EEiEE
DR L TCWERA, V—7 [EHERE
E OB E XK e F T2 X TR A
— A — BRI THERBUE L 7 — 7 LIZ L
FHF T =72 Z L7z 97,

U — 7 [EEEEORE L BHERXICB E £
LClE, 7— 7 EmIcixid Ch 4 Edhii
Koo, %y 7 RENMERDHORAEY
VRIRE L DOBRIEE DY TRIEL T
<TEEWY,

J—Z v FNABAD T, AMEK7 L —2A
i (= R Lb— ) ([CHEZEOICEE
BT HZ L TEETRN, FlEE
T TR A — 7 — BBV TRk B &R
HizEdbY., OV v 7T L 286 AR
L LTWET,

TAERERR A~ DX 1E 2 O 2 5H O BME
(2B T > TOMIESHESLH R EIMEXIC
FURER L TL7ZE0,

Total 10 ports or 11 ports [9 or 10-line (for
work fixed unit) + 1-line (for coolant)] are
provided on the main base side, bottom
and table top of NC rotary table to supply
the hydraulic fluid to the work fixed unit.

(LR320: Total 10-port or LR400,LR500:
Total 11-port provided.)

AARAR—ZHEIZ 9 F7212 1 0 » 7
T—7) FEICOEZIT1 0 »Fr

NCHF—7LVOAET7 L—AER (T2 K7 L—])
W21 7t
T =7 EEOFLN 1 FT

9 or 10 on main base side
9 or 10 on table top

1 on main frame bottom of NC rotary table (end plate)
1 on table top

The hydraulic fluid for max. 9 or 10-line
can be supplied to the work fixed unit
mounted on the table top. Use each port
as occasion arises. However, in the
standard specifications, the work fixed
unit is not provided. Customer or
machine tool maker shall manufacture
and install the required units such as the
work fixed unit, etc., to the table. At this
time, match them to the outlet ports of
hydraulic fluid, tap holes and positioning
reference pin before manufacturing.
Although piping can be connected to the
main frame bottom (end plate) directly
for the inlet port of coolant, customer or
machine tool maker can connect pipes
with  O-rings

according to setting

conditions.

Check required sizes or instruction for
installation to the machine tool or
manufacturing of other equipment on
outside views.

HXEtt JdL)IEKIFT / KITAGAWAIRON WORKS CO., LID.
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6 Operation Ready

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

6-1 Hoisting method of NC rotary table

When hoisting the NC rotary table, use
specified hoisting fixtures and take care so that
any shock will not be applied to.

Observe instructed items according to “1. For
Safety on Operation”.

1) Mount hoisting fixtures (4 portions) on
specified portions.

* When mounting hoisting fixtures, tighten
them at specified torque.

LKBYEB145FRIZETSHRIL L EFEMSIT RILY >

<Bolt and tightening torque on one hoisting fixture>
7 L— NEEFRL b AL AR W b7
Plate fixed bolt Number of bolts Tightening torque
M8 2 K (2 pcs) 33

Y BB ERILE

%,/ Fixed bolt
for hoisting

fixture

A WARNING

1) B0 BEBfHT D0, BUHLE, 55 Fv 1) When hoisting fixtures are mounted, follow

7 EAAE EFRE Y ITAT o TR S,

mounting instructions such as mounting
positions, tightening torque, number of

2) JEMIIfTBOBY BICmELHET 50— fixtures.
(VA Yu—7) 2T, HEBE2 5 2720 ERIC

EEIZfT> T TEEW,

2) Carefully transfer the NC rotary table with
strong wire ropes so as not to apply any
shock to the table.
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(250N-m) THifFIT TR W,

6-2

6-2 Fixing method of NC rotary table

If the NC rotary table is inadequately fixed, it
may cause not only the damage on the work or
NC rotary table but the damage on the machine
tool. Securely fix the NC rotary table.

Refer to “1. For Safety on Operation” for
observing instructed items.

Fix the NC rotary table with fixed bolts and
reference pins (for positioning) on the main
base.

O Mounting holes for inserting fixed bolts
are 4 positions at diameter of ¢ 17mm.
Usable fixed bolt is the hexagon socket
head cap screw of size M16 (threading
depth 25mm or more).

O Two reference pin holes of ¢ 13H7 and
¢ 12.7 (rough machining) are provided
each other.

$13 EEEY

2 @R
Reference pin ¢ 13
2 portions

M16 EIERILE
N4 R
M16 fixed bolt
4 portions

A WARNING

1) When the NC rotary table is mounted to
the machine tool, check a mounting space
enough. Especially, take care so that the
NC rotary table body, cables, hoses, etc.,
do not touch each part of machine tool by
moving the machine tool.

2) Use the mounting seat effectively and
position the table with attached pin before
tightening fixed pins at specified torque
(250N m).
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6-3 Installation of NC rotary table to
machine tool

Referring to “l1. For Safety on Operation”,
install the NC rotary table by the following
steps, observing instruction items.

1) When the work fixed device and other
connecting parts are mounted to the NC
rotary table, be sure to remove them.

2) Place the NC rotary table on the stable
frame to wipe rust-proof oil or grease with a
cleaning agent from the table.

3) Lubricate the NC rotary table with
lubrication oil. (Proper lubrication oil has
already been supplied into the table before
shipping. However, when customer will
mount the motor, the lubrication oil is not
supplied.)

4) Clean the mounting faces of NC rotary table
and machining tool.

O Check that burr or flaw is not found on the
table face of machine tool, and the
mounting reference face of NC rotary table,
and clean their faces. If there are any burr
and flaws, remove them with an oil stone.
If the NC rotary table is mounted on
nadequate face, the table becomes unstable
and machining accuracy is also reduced.

5) Hoist the NC rotary table by the specified
method and move it to the machine tool to
install the table.

O Install the NC rotary table by the specified
method of machine tool and fix it.

6) Connect electric cables (cables for motor,
cables for feed back and other equipment
cables) and piping for hydraulic fluid
(hydraulic piping, pneumatic piping).

7) Check that there is no problem for the fixed
condition of NC rotary table, the connection
state of each electric cable or piping,
lubrication oil volume, tie-in relation for the
machine tool before performing the trial run
of table.

8) When the trial run is correctly performed,
the NC rotary table is completely installed.

For the above work, refer to the following
clauses and be sure to follow the instructed
1tems in clauses.

“6-1 Hoisting of NC rotary table”

“6-2 Fixing method of NC rotary table”

“6-4 Connection and disconnection of electric
cables”

“6-5 Lubrication and replacement of
lubrication oil”

“6-6 Connection of hydraulic fluid piping”

“6-7 Air relief inside of clamp device”

“7 Trial Run”

O
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6-4

A WARNING

1) When cleaning the NC rotary table, do not
use thinner. Moreover, ventilate around
the installation room on condition that
there is no fire during work.

2) Be sure to perform the trial run. If any

fault occurs during trial run, stop
operation immediately.
O After operation stop, cope with

according to the countermeasures in the
instruction manual attached to the
machine tool and “16 Trouble and
Countermeasures” in this instruction
manual.

3) Be sure to recheck the fixed condition of
NC rotary table, the connection state of
each electric cable or piping and
lubrication oil condition of table before
performing the trial run.

O If the trial run is performed under
inadequate condition, the NC rotary
table or machine tool may be seriously
damaged or test engineers may also be
injured. Therefore, stop operation
immediately.

IMPORTATN

1) When the NC rotary table is mounted first
to the machine tool with the table
unpacked, check the NC rotary table body
and accessories, referring to the outside
view.

O The following parts and documents are
enclosed.

Main NC rotary table

Hoisting metals and fixed metals
Instruction manual

Inspected result lists

(1)
(2)
(3)
(4)
(5)

(Parameter lists)

BRXert JENIEKTIRET / KITAGAWAIRON WORKS CO., LTD.
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EBERT — T N O L EIRE L 6-4 Connection and disconnection
electric cables

of

ARIEHONRIL, r—7 VBN a %
AR (UIEEL T Z A7) ONCHT

(undetachable type).

As for the contents of this item, each cable

connection part does not correspond to the
— TS L ER A, NC rotary table of connector specification

Xy ) MEEONCHT —7 V% T/EMEM DS When the NC
AT DTS, T— X SN DB
—7

> T
AA

o

IV ERRHERHA T — 7 v o, YIEEL 21T
TEV, ERREZEITEMEINE 2397 > T  cable and feed back cable.

A technician shall perform wiring work.

E—A2T—R

M\

T3

BAHRT—T I
Power cable

aARIRININ—

Connector cover BRHERS—T)L
Feed back cable

AR Z LR

Connector

X<t JEJINEKTIFT / KITAGAWAIRON WORKS CO., LID.

6-5

rotary table of canon
specification is mounted or removed from the
machine tool, connect or disconnect power
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6-6

Connect and disconnect the cables according to
the following procedure, observing instructed
items in “1. For Safety on Operation”.

1) Loosen the mounting bolts of connector
cover to remove the connector cover from
the motor case.

2) Connect or disconnect the power cable and
feed back cable.

3) Mount or remove the NC rotary table
on/from the machine tool.

4) Clean the mounting portions of motor case
and connector cover.

O Be sure to clean their portions to
prevent the motor from entering of
much coolant or chip from the motor
cover.

5) Mount the connector cover to the motor
case.

A WARNING

Do not execute the following items for cables
because there is a possibility of receiving an
electric shock.

O Do not damage cables.
O Do not apply impossible stress to cables.
O Do not place heavy thing on cables.

A\ CAUTION

Connect each electric cable according to
electric specification manual attached to this
instruction manual and the instructions in
the iInstruction manual attached to the
machine tool.
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Figure shows Model LR400.
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6-5 Lubrication and replacement of

lubrication oil

The lubrication oil has already been filled into
the NC rotary table before shipping. Check
that the lubrication oil is filled to the center
position of oil gauge before starting operation.
Although lubrication oil dirt differs by the
operating frequency of table, replace all oil
every 6-mouth to keep the performance of NC
rotary table for a long period of time.

w754 Plug with flange

G1/2

o4  O-ring
% P18
> By om)

755
Rcl/2
hesbizgi::bz i
Lub. oil drain port
Replace the lubrication oil according to the
following procedure, observing instructed
items in “1. For Safety on Operation”.

Plug

1) Clean around the lubrication oil supply
port of NC rotary table so as not to mix the
foreign matter such as chip, dust, etc.

2) Remove the plug required for lubrication
or drain of lubrication oil to perform the
lubrication work or replacing work of

lubrication oil. Moreover, fill the
lubrication oil to exceed the oil gauge
center.

LG HRHGE THIRE D 0 SR 7 >

Required lubrication oil capacity in all lubrication

Lub. oil capacity

About 3.5 litter

About 5.5 litter

A/ Type LR320 LR400 LR500
bERiRli iRV} #3500 5.5 17 7.0

About 7.0 litter

O {EEM 2 Jeihd 2 R, g6 0 b RIS
B o ERSPHT o2 B TEERT,

3) I &AW, I ZIFNTc A E i

O When draining the lubrication oil, also,
release the oil supply port simultaneously
to discharge the oil quickly.

&5, 3) Tighten the plug and cleanly wipe the oil

spilled around the table.
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Use the lubrication oil that is strong film
strength, has rust-proof character and is
excellent oxidation stability. Also, use the
lubrication oil for the slide way accepted to
the following specification.

VG68 in ISO as a viscosity grade

It is recommended to use the following each
lubrication oil as reference lubrication oil.

HEST M REZ L —FR1SO VG68)
Recommended Lubrication Oil (VG68 equivalent to Viscosity Grade ISO)

HAFRFIC Iy 7 =— < L F T = A
WEE) # ANThHY £9,

A

D NCH7T —7 /v ER o> W i w23 4 1
WP — B E W T TR ORI, T
WELTHHBELTFIN,

2) NCHTF—7/LNOEMEHEX, 6 # HZ LIZ
BEAEAZH L TFI,

3 NCHF—7AWNIZEIVE, I I50RYH
BALESE, XYELOTH, B &%
DIRKF & 72 5728, HE MK O 80 o
IE T T > TR &V,

4) NCHT—7winb P S - v A
B Z IS DX, NCHT—7 v & H
LTWDHEEENRE L TWAHEOIESIT
B> T L TFEY,

68MT (HiYt

6-8

A —J1—/Maker P ih 4 /Name A —J1—/[Maker Pfi 4 /Name
HA 't B pE X7 = — = L F o 1 | FAERAMN =7 =1 68
IDEMITSU 68MT NIPPON OIL Uniway 68

Daphne Multiway 68MT CORPORATION

E—E/VAH NI N7 A NO.2 o A A XAF x4 68
MOBILE Vactra oil No. 2 COSMO Dynaway 68
V¥RV — | AT A4 XA HS68 T v VAl 7 x—EA K68
JOMO Slidus HS68 ESSO Fabis K68

BN = LA Y=/l b A AL S68
SHELL Shell Tonna oil S68

HEFR IMPORTANT

Daphne Multiway 68MT (IDEMITS) has
already been filled before shipping.

A\ CAUTION

1) When each lubrication oil level is lower
than the oil gauge center position, be sure
to replenish the lubrication oil.

2) Replace whole lubrication oil inside of NC
rotary table every 6-month.

3) When the foreign matters such as chip,
dust, etc., are entered inside of NC rotary
table, it will cause the interference with
gears or seizure. Therefore, clean the
periphery of lubrication oil port.

4) When the already used lubrication oil
discharged from the NC rotary table is
discarded, dispose according to the statute
of the country to which the customer who
is using NC rotary table belongs.

BRXert JENIEKTIRET / KITAGAWAIRON WORKS CO., LTD.



6-6 {FENRIAELE DL 6-6 Connection of hydraulic fluid piping

ABETIX, 7— TNV T UTEERRAE T In this machine, it is necessary to connect
B E H O EERIRELE 2 856t 3 2 4%  each hydraulic fluid piping for the table clamp
D ET, device and the work fixed device.

Rc3/8 Plug

(729527

UCL (Unclamp)
{CL(’?%‘/?) (Clamp)
T—7 US> FA Hyd. pining
MEBEESNO  connection port for

(% LR400 B & RLTLVET,
Figure shows model LR400.

I ZHERIZH-oTEZEDHIZ] #2 M Connect the piping according to the following
L. fEREFEZES L CROBEHETHER 21T procedure, observing instructed items in “I.
TRV, For Safety on Operation”.

1) FRSESCAENZ LV ESNTWAHERE 1) Connect the hydraulic fluid piping to the
Oz, EEh AR E 28567 5, connecting ports specified on the

- nameplates or marks.
9) MEBNMOIEN L, FREN THET 5, P
2) Supply the hydraulic oil at the following

pressure.
T—=TINT T T H U — 7 [l E 2L E ]
for table clamp for work fixed device
T+ T+
Hydraulic pressure Hydraulic pressure
3 FIEV)
Supply 3.5MPa 3.5MPa(Max. 7.0MPa)
pressure

#Xet JEJIUEETIAT / KITAGAWAIRON WORKS CO., LID. 6-9
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6-10

O When the NC machine tool maker
installs the work fixed device, set the
circuit according to the
residual-pressure instruction of manual
attached to the NC machine tool.

O When customer installs the work fixed
device, set the circuit so as to become
the residual pressure of the range
which does not cause malfunction.

3) Bleed air inside of table clamp device,
referring to “6-7 Air relief of clamp device”.

A WARNING

1) Connect each hydraulic fluid piping to
connection port specified on the
nameplates and marks.

2) Supply the hydraulic pressure to the table
clamp device at a specified pressure range.

3) Bleed air inside of clamp device.

O When residual pressure is into the
clamp device, a clamp force may be
reduced.

BRXert JENIEKTIRET / KITAGAWAIRON WORKS CO., LTD.
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F1

v

Section X

6-7 Air relief of clamp device

TS TR T TIRE
ANATYTEILEHRL M10
Air relief on unclamp side
Hexagon socket set screw M10
DS TRITTRE
ANATUTEILESHRLE M10
Air relief on clamp side

AETFEILHAAL (M10 2 B 5) yexagon socket set screw M10
1 BlERLL E[ESIENTTELY,

Hexagon socket set screw

(M10 2-face width 5)

Do not rotate clamp device 1-rotation or more.

THERICHI>TREDLDIZ] 22

L. B REEAZEST L CROEH T Tk X
ZITHo TRV,

1)

2)

3)

4)

5)

77 TMOTIREET LTI, £T
NCHT—7NVEr7F o IREIZLET,

AR L ThIrTHhE DAL
(M10) % 1[FEs7ZTFEDE T,

HET7HXMALEDRUEZHED., 777
CRBEIZLFE T,

1) ~3) Zfuk L, fF&Ehl &Lz 773
e S o e T2 7 $hx M1k
NL & ET,

WIZT o7 7TRECL, T o707
Mo Tkx%2 75 70 L FREDFEIEC
TIPWET,

O 7707, Ty 7 roTEEERITH &,
TTHREHIED RS XV iko= T
a TR AN DA TE F4, 52
R T HHEH T 5 Z L IXIREE T8,
TR O =T RIEF DI 1D ETiTo
TTéb\o

6) JA DIV T LT 2 RE I & T i

ERCE
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Bleed

BIFLR400EZRLTLET,
Figure shows Model LR400.

air according to the following

procedure, observing the instructed items in
“1. For Safety on Operation”.

1)

2)

3)

4)

5)

O

6)

To bleed the air into the clamp device,
first, clamp the NC rotary table.

Loosen the hexagon socket set screw
(M10) for air relief shown in the outside
view only one rotation.

Tighten the hexagon socket set screw
(M10) for air relief again and unclamp the
NC rotary table.

Repeat the above items 1) — 3) and tighten
the hexagon socket set screw (M10) for the
air relief when the air together with
hydraulic oil is not discharged.

Next, unclamp the NC rotary table to
bleed the air into the unclamp device
similarly with the clamp device.

When repeating the clamping and
unclamping, the hydraulic oil
containing foamy air will ooze from the
set screw for the air relief. Although the
air 1s not completely bled, repeat the
above motion until foamy air is reduced
considerably.

Clean the hydraulic oil which has flowed
out and adhered around the table.
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6-12

A WARNING

1) Do not rotate the hexagon socket set screw
for air relief exceeding one rotation. Push
the set screw for air relief slightly with the
hex wrench so that the set screw will not
jump out.

O Because the plug jumps out when the
hydraulic oil is supplied, there is a
danger to cause accident.

2) Turn ON the power of control unit for only
when the table is clamped and unclamped
and turn OFF the power (primary power)
after finishing the work.

O If the machine tool or NC rotary table
starts because of unexpected accidents
such as operation mistake, etc., there is
a possibility that the part of human
body or clothes will be involved in
rotary member, thereby resulting in
dangerous accidents.

A CAUTION

1) Bleed air sufficiently.

2) When bleeding the air, since the oil
volume into the pump unit is reduced,
supply oil.

3) Do not reduce supply-pressure during air
bleeding work.

BRXert JENIEKTIRET / KITAGAWAIRON WORKS CO., LTD.
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6-8 Clamp check device
6-8-1 Precautions for table clamp

Be sure to detect clamp/unclamp signals for
proceeding the work certainly, and also, use
the control unit with required data inputted.
To detect the clamp/unclamp signals, provide
the pressure switch in the hydraulic circuit to
the clamp device.

6-8-2 Installation of for clamp pressure
switch

The NC rotary table of LR type is designed at
the special-purpose machine line specifications.
Especially, table maintenance is considered
remarkably and the table is constructed so that
electric parts other than a servo motor are not
incorporated inside of NC rotary table as much
as possible. Consequently, to detect the
clamp/unclamp signals, provide the pressure
switch in the hydraulic circuit (near hydraulic
pump) as shown in the following figure.

Ty AL v FRAE

Pressure switch mounting view

| P i A ‘
\ TE4B \
=
BERKE S %Q EARAVTF
Max. hyd. pressure SOL b Pressure switch
|  MAX 3.5MPa M NARAIFDEEENIE2.7 \
| (35.7kgflcm) : MPa(28kef/cm)| 25 E T B & |
BIEF p S S 9 Set pressure switch to
Relducing ‘ 2.75MPa (28kgf/cm2).
valve >

— AREEA

ge To jig, etc.

\
| l T
P

@i%tf%MﬁU¥¢ﬁ/

=i

il

Customer shall arrange.

9507 FHIVT

Clamp  Unclamp
T—7ILTL—F Table Brake
HEFH IMPORTANT
WA N HELE ST D IE ) A A v FOKELE%Z it Recommended set puressure values for
FITRLET, pressure switches are as follows:
X EE/Set pressure

77 7R (SP1)

Clamp check (SP1) 2. 7To5MPa

7T 7/7%;& (S P2)

Unclamp check (SP2) 2. 7To5MPa

¥4t JL)IEEIAT / KITAGAWAIRON WORKS CO., LTD. 6-13



A =B A CAUTION

1) 770 THEREBOER T — 7 VAl 1) When the electric cable for the clamp
BT D RFIE. TR AT 8 o Bk i i check device is connected to the control

EOIRRICHES TFEV, unit, follow the instructions of attached
machine tool manual.
2) BRT— T MIE KRR EH L TF S
(AN 2) Perform the waterproof measures for

electric cables.

O %mﬁ%%7+ 3L, 77Tk
WAEE O OFFICRREMEN A U 280 O If the waterproof measures are

75) HYET, inadequately performed, there is a
_ X e e possibility that the signals from the
3 77 VORI ST 7 T v 7 DIRTE clamp check device become incorrect.
T, FLAERDEOMTIXZY 7 7Ok
RBTHEHL TR, 3) Be sure to rotate the table with the table
. o e unclamped. When machining after
O WoTMEMITT 4 — LB A — /L OHREIC positioning, clamp the table.
ORMMDFTOTIFEE TN,
- . R R O Take care since the worm wheels will be
4) AR Eaﬁ@ 777 b7 U b LB damaged when the table is rotated in
T O TITRET TR IV, mistake.
O 7T TEHGDEEFELE U4 —LABA /L 4) Ayoid the machining beyond clamp torque
2L TISTAN/ANAESS I8 given in column.

O If not so, the clamp parts will be worn
and worm wheels will also be damaged.
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6-9 Air purge

The parts including electric apparatuses may
be damaged or rust may generate since dew
condensation may occur into the motor case
under operation environment. Therefore, the
table 1s designed to exhaust the air from the
air purge outlet after performing the air
purge into the motor case.

Be sure to supply clean air through the air
filter, mist separator, regulator and drain
catcher (air pressure: 0.5MPa). If the air
contains the moisture, oil, etc., components in
the motor case may be damaged. If the outlet
1s closed, because dewed dewdrops are not
discharged, and also, pressure is remained
into the motor cover, the equipment such as
motor case, motor may be damaged.
Consequently, do not close the air purge
outlet. In addition, although the exhaust
sound occurs during air exhaust, it is not
unusual.

When there is no air source and the air purge
is not performed, mount the cross recessed
head screws M5 x 8 and seal washers 5 in M5
screw holes of air purge outlets shown in the
outside view, and also, mount the plugs R1/8
in air pressure inlets for the air purge.
(Because coolant enters in the motor case.)
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7 Trial run

When the NC rotary table is newly installed
to the machine tool, it is installed again and
re-operated after stopping for a long period
of time, be sure to perform the trial run in
order to check the connecting conditions and
installation conditions of NC rotary table
and to prevent any danger.

[Check Items in Trial Run]

1) Check that any fault is not found on the NC
rotary table before turning ON power source
for the control unit of machine tool.

2) Operate the machine tool according to the
instruction manual of machine tool to
check that the NC rotary table does not
interfere with the machine tool, and
connection parts are well connected.

3) Input required parameters for the NC
rotary table into the control unit and
check their parameters.

4) Supply hydraulic pressure for table clamp
to check that leakage out of connected
piping is not found.

5) Check the motion of clamp check device by
clamping and unclamping.

6) Bleed the air of clamp device.

7) Supply the hydraulic fluid to work fixed
device to check the operation of device,
and also, check that the leakage out of
connected piping is not found.

8) Rotate the table manually from low speed
to high speed in stages to check that any
abnormal noise does not sound. However,
rotate the table in the normal and reverse
directions to check the abnormal noise.

9) After checking that any fault does not
occur In manual control, create the
program making next series motion and
perform a serial operation check together
with running-in for 5 minutes.

(1) Clamp/unclamp motion
(2) Zero return motion
(3) Indexing motion

(4) Low speed rotation
(FORWARD/REVERSE)

(5) High speed rotation
(FORWARD/REVERSE)

#Xet JEJIUEETIAT / KITAGAWAIRON WORKS CO., LID. 7-1
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After finishing the series operation,
check that abnormal heating part does
not exist or lubrication oil is adequately
lubricated.

11) After checking that the all components
are correctly operated, check the
accuracy of each component, referring to
the inspected result list.

However, since measuring error may
occur by measuring condition
(measuring temperature, instruments),
carefully measure the accuracy of each
component.

When any fault is checked during trial run,
stop the table immediately and cope with
adequate measures according to the
instruction manual attached to the machine
tool and “16 Trouble and Countermeasures”
in this instruction manual.

Refer to the following clauses to perform the
above work and be sure to follow items
instructed in the manuals.

Instruction Manual attached to NC machine
tool.

“6-5 Lubrication
lubrication oil”

and replacement of

“6-6 Connection of hydraulic fluid piping”
“6-7 Air relief of clamp device”

“11-1 Zero return and grid shift amount”

A WARNING

1) Referring to the instruction manual
attached to the machine tool, follow their
instructions.

2) When any fault is checked during trial run,
stop the table immediately and cope with
adequate measures according to the
instruction manual attached to the machine
tool and “16 Trouble and Countermeasures”
in this instruction manual.

3) Perform the trial run under the no-load
condition without mounting the jig or work
to the NC rotary table.

O Do not mount the jig or work for the
purpose of checking any disadvantage
on the installation method of NC rotary
table itself.

7-2 X<t JEJNEKTIFT / KITAGAWAIRON WORKS CO., LID.



8 I, oDESL

8-1 NCHF—7 1O TIE-ED S DB

L

[1 THERICHZ-> TREDDIZ] #5W
L. - EZEST L C PO FIETHES L %
1IToTHFEWY,

1) NCHT—7 /T 5TV HIRER
T —7 . OO 2 BT,

2 NCHT—7 izt ldo i B2 B fr i
%,

3 NCHT—7NL%EEL TWDEESES
B9,

4)NCMT~7”%I¢%W£@@%L
EL7-ZEEBIZHEHE D,

5 M EAZEINL TIEEKT,
PLEDIEEZITHO 2O TieEEZSR L, £ 2
K%%éhfw%hﬁ%@h%f%ofTé
A

[6-1 NCHITF—7/VDHHH]

[6-2 NCHIFr—7LVOREEFIE]

1) NCHT—T7NVEEERICHEDRHL, $410
AVDOENDIREETHE TR I,

O #IDEVRENRWIREETCHRAIZHE D
L. NCHTF—7ARENTZVESE LY
@%TL&Q;&%%%K@F@T#

8 Removing from machine tool
8-1 Removing NC rotary table from
machine tool

Remove the NC rotary table according to the
following procedure, referring to “1 For Safety
on Operation”.

1) Remove jigs, workpieces and other
connection parts mounted to the NC
rotary table.

2) Mount the hoisting fixtures attached to
the NC rotary table.

3) Remove the fixed metals that fix the NC
rotary table.

4) Remove the NC rotary table from the
machine tool and place it on the stable
frame.

5) Remove the hoisting fixtures to finish the
removing work.

To perform the above work, refer to the
following clauses and be sure to observe the
items instructed in the manual.

“6-1 Hoisting method of NC rotary table”
“6-2 Fixing method of NC rotary table”

A WARNING

1) Place the NC rotary table on the frame in
balance.

O When placing the table on the frame in
unbalance, because NC rotary table
may turn over or fall from the frame, it
is very danger.

#Xet JEJIUEETIAT / KITAGAWAIRON WORKS CO., LID. 81



82 NCHTF—7 NLDIRE
[1 SHERHICHIZ>TEE2EDEDIZ] 251

L.

FRFEHZEST L CTRRoEETRELZ L

TTéb\o

1)

2)

3)

4)

5)

6)

7)

NCHT =7 N ERET DT DEREN
Uy hEHE L, LHEICHEmZ2SHA Lz
FNR—— N &L,

[8-1 NCHMT—7 L ® TAE & DEL
SL] AL, NCHT—7 /1% /et
ML DB L TIRET D7 0DRE/ L
v MZ#EHE 5,

B glfoe o — 7 VRN A B LT BB 12 PR
W vy TEEZRST D,

N CH 7 —7 /v ORBEHR I PG 8E i % B
EEI AR

8L, BRY — T L OBERE A LT
72 B A,

BRZ2 <D, Pk — R ETNCH
T—7 )V EAie,

RERNRV Yy MCEET D,

IEZAL DD AR DOIRE E T
RE L, TEERT,

A

Pa =}
= B

1)

NCHT—7 N EZEEICHE DL, 80
BVDOENDIRETHETFE,

O #VEVBLNRVIREETREICHES
&L NCHT—7Anfnzo ek
BHLTLED 2L HHDTDOEMTT,

8-2

8-2 Storage of NC rotary table

Store the NC rotary table according to the
following procedure, observing instructions in
“1 For Safety on Operation”.

1)

2)

3)

4)

5)

6)

7

Prepare the frame and pallet to store the
NC rotary table and cover with a rubber
sheet coated with rustproof oil on top
surface.

Remove the NC rotary table from the
machine tool and place it on the frame or
pallet to be stored in accordance with “8-1
Removing NC rotary table from machine
tool”.

Mount protective caps to connecting cable
ends and piping ends.

Coat the uncoated part of NC rotary table
with rustproof oil. However, do not coat
the connection of electric cable with the
rustproof oil.

Cover the NC rotary table with waterproof
sheet to prevent moisture.

Fix the NC rotary table on the frame or
pallet so as not to turn over the table.

Store the table in the room where
temperature do not vary as much as
possible, and is low humidity.

A WARNING

1)

O

Place the NC rotary table on the frame in
balance.

When placing the table on the frame in
unbalance, because NC rotary table
may turn over or fall from the frame, it
1s very danger.
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9 Mounting of WorkpiecelJig

Securely mount the workpiece for high
accuracy machining.

A\ CAUTION

If the workpiece is not securely mounted, not
only accuracy is wrong but also the machine
and the 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 or jig securely in
equipartition on the rotary table as much as
possible.

#Xet JEJIUEETIAT / KITAGAWAIRON WORKS CO., LID. 9-1
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9-1 Mounting of work fixed device

When customer will manufacture and install
the work fixed device, follow the following
precautions.

024 G35

O-ring G35

J—Z A (EVE—RN)
Coolant outlet (center hole)

Table i

@)=l

Ellf

A v

1) BEEBAEMN B ORI RS TWnD X
— T =T EEDOZ IR E T H N,
BRBEOFTHTEEZR L, Zhb-HEIZ
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2) B X —R—MIHAIEREHDIZIX, O
yo27 (P 11. G 35) #Eftirsz
&o

3) U— 7 EELREMNEER L MI A5 7R iR
EATLHbOZMM L. AL FREICAS
S TLE YR KEH T S TREFMHIT 2 Z &

e

A\ CAUTION

1) Manufacture the work fixed device
according to the required dimensions of
tap holes, center holes on the turn table
top and each route shown in the outline
view attached to the instruction manual.

O Manufacture the work fixed device to
meet the strength of NC rotary table
and the action force in work machining
and install it.

2) Mount the O-ring (P 11, G 35) to each
route outlet located on the center port.

3) Use the fixed bolts for work fixed device
that has sufficient strength and tighten
their bolts at adequate tightening force
corresponding to bolt strength.

9-2 HXEtt JLJIEKIFT / KITAGAWAIRON WORKS CO., LID.
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10 Inspection
® Daily inspection

1) Check the fixed state of NC rotary table
(including a jig when the jig is mounted.)

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

3) Check the oil level of lubrication oil.
(Check that the lubrication oil level is in
upper position of oil gauge.

4) Check (M/C) zero return motion, indexing
motion and machine position.

5) Check that abnormal vibration or noise
does not occur (main table, motor)

6) Check that abnormal heating does not
occur (main table, motor)

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

1) Check the dirt of lubrication oil (inside of
table)

2) Check that connectors are well connected
and cables are not damaged.

3) Check the corrosion and disconnection of
wires inside of motor case.
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11 Built-in ZRN(Zero Return) Device

AKIEEONFIZ, L)ooz b v —F ik,
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The contents of this item do not correspond
to NC rotary table for the controller
specification of Kitagawa and the 4th axis
specification for the table which does not
have a dog for deceleration of zero return.

11-1 JJFRERETY v U7 FEIZDOWNT
B0, AR BT AN 56 2 SR AR e
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11-1 Zero return and grid shift amount

The following figure shows the relative
relation between the ZRN device to each
zero return rotary direction and the zero
position dog, and the outline flow of zero
return operation.

RRBEREREE
/ZRN device

~ RRFyT
—— Zero pos. dog

| \w——
\ \
- TR ON AR E
W 9 Adjusting amount of
s grid shift
B F—IILELEA
s T s

|8 | seonsysm
3 - ERw A J . .
R B Table feed direction
BHBIA R / o sy

\ERARYY NEERA YT DRAR YT RIEET R

Zero pos. dog detecting start
point of proximity SW
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ﬁ@ﬁféhé Lo Ry 7 frEZMET 5
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Zero pos. dog  zero pos. dog detecting end point of proximity SW

When the rotary table with a motor is supplied
by our company, the position relation between
the ZRN device and the zero position dog is
adjusted at the adjustable range by grid
adjusting volume.

When customer installs the motor, it 1is
necessary to adjust the relative position
between the proximity switch of ZRN device
and zero position dog.

Please adjust the dog position as follows
according to "11-2 Dog position for ZRN
deceleration"”

O Adjust the dog position so that the zero
position dog detection mode of proximity
switch will be released at just before the
zero position where the grid can be
adjusted for the =zero return rotary
direction.
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A CAUTION

For the detailed setting of grid shift amount,
follow the instructions of parameter list.

11-2 Dog position for ZRN deceleration

The rotational direction of zero return is
clockwise (CW).

The ZRN deceleration dog is mounted under
the table and it cannot be found from outside
except the case when the dog position is
adjusted. Although the dog can be mounted
at the optional circle position under the
table, it has already been set similarly with
the outside view before shipping.

When the table is mounted to the NC unit,
customer shall adjust the dog position finely.

11-3 Adjustment of zero dog position

When the ZRN device and the zero position
dog are mounted, The zero position dog
mounting position has already adjusted so
that the control unit can be returned to the
zero position before shipping.

When the zero position is changed or the dog
position i1s changed to return the dog
counterclockwise, the following procedure is
recommended.

Observe the instructions, referring to “1 For
Safety on Operation”.

1) Place the NC rotary table on the proper

frame, referring to item “8-1 Removing of
NC rotary table from machine tool”.

2) Drain the lubrication oil from the NC

rotary table.
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Dog for deceleration of
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zero return
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M6 (3 portions) \
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Proximity SW for zero

Hexagon socket set screw

FERERRERAAER VT

FyTEERALESRLHEST TRV RERE
Set screw tightening and inspection window for fixing dog
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Hexagon bar spanner
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Hexagon socket set

screw for fixing dog
M6 (3 portions)
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Proximity SW for
zero return detection

B A
: Dog for deceleration of Zero return

3) Connect each electric cable of control unit
to the NC rotary table.

4) Loosen four cross recessed head screws
M6 to remove the cover.

5) Return the table to the zero position.

6) Rotate the table so that the fixed bolt
position is in the position of inspection
window, referring to the figure.

7) Loosen three fixed bolts for the zero
position dog by 0.5 — 1 rotation with a hex
wrench.

O Three fixed bolts for the zero position
dog used are the hexagon socket set
screws of M6.

8) Move the zero position dog to a required
distance with the hex wrench.

9) Thread three fixed bolts for the zero
position dog and fix the zero position dog.

10) Perform the zero return operation to check
a grid shift amount.

O When exceeding an adjustable range by
grid shift amount, readjust the dog from
item 6).

11) Mount the cover.

O When mounting the cover, check that
O-ring is set.

12) Disconnect each electric cable.

13) Lubricate the NC rotary table with the
lubrication oil.
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A WARING

1) Turn ON power only when the table is
rotated manually. After rotating the table,
turn OFF the power (primary power).

A CAUTION

1) When mounting the cover again, take care
so that an O-ring is not damaged because
coolant may be entered.

IMPORTANT

1) When loosening the fixed bolts of zero
position dog, do not rotate each bolt 1
rotation or more.

O If rotated more than 1 rotation, the zero
position dog may be removed from the
spindle.

2) When changing the position of zero
position dog, be sure to check the grid shift
amount of control unit.

O When the compensation value of grid
shift amount for the NC rotary table
exceeds the maximum grid shift
adjustment amount of control unit,
adjust the position of zero position dog
again.

11-4 Structure of sensor part

The proximity switch is screwed and fixed
with lock nut after providing a gap by
protruding the switch about 0.75mm (thread
pitch Imm of proximity switch) from the
periphery of dog.

X<t JEJIEKTIFT / KITAGAWAIRON WORKS CO., LID.
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12 Backlash Adjustment of Worm Gears

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

The dual lead worm system is adopted for
eliminating the backlash of worm shaft/worm
wheel. 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 an ideal
engagement state and it is theoretical and
most secure backlash adjustment method.

Though the backlash of worm gears 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 the machine for a long period of
time. Consequently, when operating the
machine continuously for a long period of time,
each backlash becomes 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 NI

Table model LR320 LR400 LR500
T —7 WINENLE T O MR S (1 m)

Circular arc length at peripheral table position (1 m) 14~43 15~45 19~56
A FEHAL (FD)

Converted angle (sec.) 18~55 156~46 15~46

Ny 7Ty iz L ko588 1F 7
BWAEDN 7T v ik 12-1 IR 5 ik
THIEL, TOHMELTFIV,

121 U —AXVYONRY 7 T v IHIE

Block gauge

LYW=
Dial gauge
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When adjustment the backlash, measure
the current backlash with the following
method. After that, adjust it.

12-1 Backlash measuring of worm gears
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1) Place the NC rotary table on the stable
frame and adjust the air conditioner so that
the temperature in the test room becomes
near 2 0°C in order to increase the NC
rotary tableto 2 0°C.

*k Because the measuring value of backlash
varies by the temperature, do not measure
the table until the temperature of NC
rotary table becomes 2 0°C.

* Measure the backlash with the table
unclamped.

2) Prepare the flat plate and block gauge that
can be mounted on the table and the dial
gauge measurable to 0.002mm.

3) Connect the NC rotary table to the control
unit with each electric cable.

4) Mount the flat plate using tap holes located
on the table top as shown in the above
figure.

5) Fix the block gauge on the periphery of
table using a tap hole located on the table
top.

6) Set the dial gauge on the block gauge side.

7) Move the flat plate slowly in either direction
to read the value of dial gauge after
releasing your hand. Next, move the flat
table in another direction at the same
condition to read the value of dial gauge.

8) Record the difference of value of dial gauge
measured by moving in both directions. The
difference of values becomes the backlash
amount.

9) Remove the dial gauge and the flat plate.

10) Turn ON the power for the control unit and
rotate the table manually 45° to change the
engaged position of worm gears.

11) Repeat the above items 5)-10) again to
measure the backlash.

*k Measure 8 positions per 45° . At this time,
a minimum value is regarded as the
backlash amount.

12) Record the minimum backlash amount and
the measuring position of table.

13) When the measured amount of backlash
has separated from the above-mentioned
proper value, it is necessary to adjust the
backlash according to "12-2 Backlash
adjustment of worm gears".

X<t JEJIEKTIFT / KITAGAWAIRON WORKS CO., LID.
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A WARNING

Turn ON the power only when the table is
rotated and operate the table manually.
After rotating the table completely, turn
OFF the power (primary power).

12-2 Backlash adjustment of worm gears

The worm gears used for the NC rotary
table are designed at the double lead
specification which manufactured at lead
amount of  normal/reverse rotation
difference set value (module changed). The
engagement tooth thickness of worm can be
continuously changed by adopting a double
lead mechanism when moving the worm
spindle in the spindle direction, thus
adjustment the backlash to a proper value.

Observe the instructions according to “1 For
Safety on Operation”.

Hex. hole for worm shaft manual
rotation (2-plane width 6)

S U L UL v

#—k"yjlﬁliﬁﬁfiﬁ?'“\ﬁ%// ‘
&1L M6 o —_—
Hex. Socket set screw EIERPN HEER A

for fixing cap M6

@ FRATUTRILE M8

Hex. socket set
screw M8
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Hex. socket set scre
M8

5\ \g
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) \\\\\\‘

2-M6 =4 D"
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Tap for
drawing

- © LARGE thickness SMALL
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Hex. bar spanner 3
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M6 2 FERT
Hex. socket set screw for fixing cap
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O-ring

M
Hex socket set screm@

M10
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M6 (2 pcs)

Cap
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Slot for hex. socket dog point set screw for fixing cap
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1) The work is to be continuously performed
in accordance with “12-1 Backlash
measuring of worm gears”.

2) Understand the structure of table,
referring to “5-2 Rough structure of NC
rotary table”.

3) Drain the lubrication oil of NC rotary
table.

4) Loosen the hexagon socket set screws for
fixing the cap to remove the cap O from
the main frame using the tap hole (2-M6)
on the cap end face.

5) Loosen the hexagon socket head cap screws
@ mounted to the bearing case at the
grade of which the hexagon socket set
screws (@ are released.

NASRASE RN FQEARARME LD LD A X &l AR

Sizes and number of hexagon socket head cap screws @ and hexagon socket set screws @

AARpFE AL RO ST E DR LO
B Hexagon socket head cap Hexagon socket set screw 3
Type screw
Size Q’ty Size Qty
LR320 M8 4 pcs M8 4 pces
LR40O0 M8 8 pcs M1O0 8 pcs
LR500 M8 8 pcs M1O0 8 pcs
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6) Loosen the hexagon socket set screws @
by the required rotation adjustment
amount found by the following formula.

N=(C-BJ/A

amount

°°°°°°° Required rotation adjustment

In case of N>0, loosen the hexagon socket set
screws ©.

In case of N<O, tighten the hexagon socket set
screws (3.

C: To be minimum backlash data obtained by
backlash measuring.

A: To be adjustment amount per rotation of
hexagon socket set screws ).

B: To be adjustment amount when a proper
backlash amount is regarded as 20 seconds.

The measurement data of C and each
adjustment amount of A and B show values
when the dial gauge is measured at the
periphery on the rotary table perimeter
portion (measurement radius position).

For a measuring radius position, refer to
<Proper backlash quantity> described in
“12-1 Backlash measuring of worm gears”.

X<t JEJIEKTIFT / KITAGAWAIRON WORKS CO., LID.



(AT EILOR TR 1 [EHsd 72 ) OWFEHRERE  A)

{Conversion adjustment amount A per rotation of hexagon socket set screw )

1 ARG 7= 0 O
b PO R R =
Type Second conversion

adjustment amount
per rotation

Conversion adjustment amount A per
rotation at measuring radius position

1ERS 72 Y ORI LR E TO
HR TR A

LR320 2 8. 4sec. 22. Ounm
LR400 2 4. 6sec. 23. 8unm
LR50O0 2 4. 6sec. 29. 8umnm

(HIENy 7 Zy vk 2 0fE LIEROMENER B)
{Conversion adjustment amount B when proper backlash amount is 20 seconds)

= HE AR B 1T 2 M IEH AT & B
A
Type Proper conversion adjustment amount B at measuring radius
p position
LR320 16 um
LR400 19um
LR500O 24 um

T RNATSE RNV @& TREMAT T by
THIFITHED D

7) Tighten the hexagon socket head cap

screws (@ uniformly at the following
tightening torque.

CNA ST &RV NQOFET T v o)
{Tightening torque of hexagon socket head cap screw @)

itk A X i AEK fEfHF s

Type Size Q'ty Tightening torque
LR320 M8 4 pcs 33N - 'm
LR400O0O M8 8 pcs 33N - m
LR500 M8 8 pcs 33N -nm

8) ¥V T —ADNE (KK 7 L— Il
HER_YY o7 — 28 E OFE Xm
m) ZHIEL, ROMELLT TH D0 % el
75,

O XYY T —RADOAENFRDMEIZR
HEFIX. NCHT—7 VDT 3 —AFXY
DFEMPRETLES>TWVAT-DIZH
R L7 FET, N7 Ty UL
kL, NCHT—7 oS IEL
TREW,

8) Measure the

bearing case position
(distance Xmm between main frame side
face and bearing case end face) and check
it is less than each value of the following
list.

O When the bearing case position is the

same position as value in the following
list, the service life of worm gears for
the NC rotary table has already been
gone out, the Dbacklash cannot be
adjusted. Therefore, stop the
adjustment and also, do not operate
the NC rotary table.

(XYY 7 — ADRAFAEENLE)

(Limit adjustment position of bearing case))

=/ Type X  (mm)

LR320 13 7 About 37
LR400 #13 8 About 38
LR500 #13 8 About 38
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9) Measure the backlash again according to
“12-1 Backlash measuring of worm gears”.

10) When the measured backlash is improper,
adjust the backlash again by repeating from
item 5).

O The proper backlash amount is not
obtained on one adjustment. Therefore,
adjust the backlash several times.

11) Disconnect each electric cable.

12) Record the adjustment volume of bearing
case.

13) Mount the cap O and the hexagon socket
set screws to the main frame.

14) Lubricate the NC
lubrication oil.

rotary table with

15) Clean the lubrication oil which flows out on
the NC rotary table or its periphery.

IMPORTANT

1) Loosen hexagon socket cap screws @ at the
grade which the hexagon socket set screw ©
are released slightly so as not to remove
them.

2) When the bearing case reaches a limit
position, stop the backlash adjustment, and
also, stop the NC rotary table.

O When the bearing case reaches the limit
position, it is judged that the service life of
worm gears for the NC rotary table goes
out.

O When the backlash is first adjusted,
measure the distance of bearing case
position before shipping and record it. The
amount of total movement will be
computed based on this record.

O The backlash increasing percentage 1is
obtained by recording the adjusted date
and amount and a next adjustment date
can be predicted.

3) Tighten hexagon socket head cap screws @
and hexagon socket set screws (3 after
adjusting uniformly at specified tightening
torque.

4) Adjust the backlash to specified value.

O If the backlash is largest, run-out occurs
on worm gears and it causes vibration and
chatter by cutting resistance in continuous
machining.

O When the backlash is smallest, gears
become hard, thus resulting in wear
increase and seize.
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Z1—7220OXFYRIONYy 7 Z v U if#ITA The backlash between gears of Z1-Z2 is

FySHARLMAZE—ZIEIZY T, T—HF adjusted by changing the distance between

LB 2 R L Clif iRt 2 2 S5 Z L1 axes after adjusting the motor position with

Lo THUTWVET, the bolt A for the stopper touched to the
motor side.

//
R O
XI“)/{FEI-R)I/F B XF‘VNFFJTK)I/F A =\’—‘\"/i‘y75‘y°/§J§I¥FﬁnC $

Bolt B for stopper Bolt A for stopper ZhwsSEARILE A XbwRARILE B 0

Gear backlash adjusting screws
Bolt A for stopper Bolt B for stopper
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1)

2)

3)
4)

5)

6)

7)

8)

9)

Adjust the backlash with the table top
surface leveled.

Drain the lubrication oil from the drain
port.

Remove the motor case.

Loosen four bolts a little which fix the
motor.

Loosen the bolt B for the stopper and
tighten the bolt A. After that, move the
motor to the worm shaft side until a
backlash amount becomes almost zero (0).

After that, tighten the bolt B for the
stopper so as to become the proper
backlash.

With the motor touched to bolts A and B
for the stopper, tighten four motor
mounting bolts that are slightly loosened.

Tighten the bolt A, and also, tighten the
lock nuts of bolts A and B.

After adjusting, rotate the motor from
low speed to high speed in order to check
that abnormal noise does not occur.

For performing the above work, refer to the
following item and be sure to observe the
instructions in the item.

“14-1 Mounting and removing of motor case”

IMPORTANT

The backlash amount between gears is 0.02
— 0.04mm. When the bolts A and B for the
stopper are rotated 10° (1/36 rotation) at
the thread pitch 1.0mm of bolts A and B for
the stopper, the backlash varies 0.01mm.

At this time, check the motor movement
amount with the dial gauge touched to the
motor side face.
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LEE—HT—R
Upper motor case

EA—REERtT
FrftELZ~PMAL
Cross recessed J

head screw for motor
case mounting

TEE—27—X
Lower motor case

AN
FASTRERIA SR EBRDIE )
Coat these portions with liquid ax4%H/\—

packing in assembly. Connector cover
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14 Mounting and Dismounting of Motor

Case and Motor
14-1 Mounting and removing of motor case

When the motor is newly installed or
changed, and the clamp check device and
ZRN device are mounted or maintained, it is
necessary to mount or remove the motor
cover. The manual explains all work
instructions.

Observe the instructions according to “1 For
Safety on Operation”.

\\

U £—4a45—2WtA

N ATTERILE 8

6 Hex. socket head
cap screw for
mounting motor
case

1) Remove cross recessed head screws @O (M4)
for upper and lower motor case mounting.

2) Loosen bolts @(M8 hexagon socket head cap
screws) to remove the upper motor case.

3) Perform a required maintenance work.

4) When any corrosion is found on the motor
adapter, remove the corrosion with a file or
sandpaper.

5) Clean the upper and lower motor cases,
motor and each check device.

6) Mount the upper motor case by reverse steps
as removing.

This manual explains about motor case
removing without removing the connector cover
and the lower motor case.

When it is better to remove the connector cover
for workability, remove it according to “6-4
Connection and disconnection of electric cables”.

14-1



BEF

\

N

1)

FT— A — AN LRI, 2T XS
Ky g LT R &0,
O =X —ANITUHIKENEE S Z

ERBDTD, TE—F T —ARET—H |
KEBEBFECERECCRIEZH S ER
L0 ET, B LAEEZAT o T RfId
TIERIEELITHo TS W, JERDFE
ébfb\éﬁ%‘ﬁ;t GRSy wbRE LTtk
WP ST A Z L A HELE L E 9,

A

N fn w4
B-:A i%‘\

1)

2)

14-2

E—H T — A EFERTIT 555, #
BERO U v T EG L 22 WER ICIE B B
TTFEW, OV V705 L E4 &l
KPBANTHENLH Y £,
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IMPORTANT

1)

O

When the motor case is removed, clean
the motor adapter.

Since coolant may collect in the motor
case, 1t causes corrosion and
malfunction to the motor case, motor
and other equipment. After removing
work, be sure to clean each component.
If any corrosion occurs, it 1is
recommended to coat each component
with rust-proofing oil after removing
the corrosion.

A\ CAUTION

1)

2)

When the motor case 1s remounted,
carefully mount it so that the O-ring of
junction part is not damaged. If the
O-ring is damaged, there is a possibility
that coolant penetrates.

Coat the upper and lower motor cases
and the junction of connector cover with
liquid packing (Recommended by
Kitagawa: Made by Three Bond 1216). If
the liquid packing is not fully applied,
any malfunction will be caused because
the coolant penetrates from outside.
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H—RE—4
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Hex. socket head bolt for motor mounting
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14-2 Mounting and removing of motor

The manual explains all work instructions
about the newly mounting and replacement
of motor. Select required instructions before
working.

To mount and remove the motor, 1t 1s
recommended to work according to the
following procedure.

E—5Fv

Gear on motor side

A —L v T MAFEY
Gear on work shaft side

FNX oSV AL
Adjusting screws for gear
backlash

1) Disconnect the electric cables according
to “6-4 Connection and disconnection of
electric cables”.

2) Place the NC rotary table on the frame
that is stable for work according to “8-1
Removing of rotary table from machine
tool”.

3) Remove the motor case according to “14-1
Mounting and removing of motor case”.

4) Drain the lubrication oil.

5) Support the motor temporarily with
hoisting fixtures so that the motor can be
hoisted always.

14-3



6) 2WHATOXY N7 T v iiBEANXL %
;‘%ﬁ&béo

O ET—Z WA HAANAARSTE AL b E2iED
IRHCE— 2 BBV T 0% <
75;_&’)&:\ HLTMYBETE—2%2XX2TF

Uy,

O EF—HEZBRITH-TZIREIZTHE, T
— XUl U — LT v 7 bOKEELOKE
FENRREN TV AR TH LS
STWAIRED =80, T— X BUfHHSfA
AR =S NI N 20 oWl | N S T =
GEERNEHIEEFIV,

7 E— XSS E RV N ERED, E
— R T —R2 TR H )RS,
8) T —H DAWNEEF - ITHRNEEEIT O,

O EF—HXEER/N NI, T—F OEELH
ETHRE I N TW BT vy Tk
ODTFEW,

[13 FHEDONNy I T v FRE] (2> T,
Ry 75y VTEEITH,

N fn w4
B-:A i%‘\

A

T—H EHERMT 2EAI1I21X. 0V 703 E
LW ERICEEBEICERMIT TCTRFEWN, 0 7
NG LET BN B—NLNH Y F
T

14-4

6) Loosen two gear backlash adjusting
screws.

O When hexagon socket head cap screws
for mounting the motor are loosened,
the motor may fall. Therefore, be sure
to support the motor with the hoisting
fixtures.

O When the hexagon socket head cap

screws for motor mounting are
loosened with the motor hoisted
completely, take care so that the

components of motor shaft and worm
shaft will not be damaged.

7) Loosen the hexagon socket head cap
screws for motor mounting to remove the
motor form the adapter.

8) Replace the motor or adjust it.

O Tighten the motor fixing bolts at the
tightening torque specified in the
instruction manual of motor.

Adjust the backlash according to %13

Backlash Adjustment of Spur Gears”.

A\ CAUTION

When the motor case is mounted again,
carefully mount it so that the O-ring of
junction part is not damaged. If the O-ring
is damaged, there is a possibility that the
lubrication oil leaks.
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15 Replacement of O-ring for Rotary
valve

Observe the instructions according to “1 For
Safety on Operation”.

1) Place the NC rotary table on the frame
that is stable for work according to “8-1
Removing of rotary table from machine
tool”.

2) Loosen hexagon socket head cap screws
@ that fix the adapter to remove the
adapter from the table using the tap of
2-M6 located on the adapter top surface
(the set screw is provided for the tap).

3) Remove all O-rings and the retainer after
removing the adapter (O-rings P11, G100
and O-rings on A-part and retainer).

4) Remove the bearing and loosen hexagon
socket head cap screws @ that fix the
rotary valve to remove its valve.

O At this time, draw the rotary valve
vertically and slowly so that the
O-rings will not damaged.

5) Remove all O-rings and the retainer (cap
O-ring SOGS80, retainer, O-rings P10,
P28) after removing the rotary valve.

6) Clean the cap O-ring, parts and mounting
portions and replace damaged parts with
new ones.

7) Mount O-rings, etc., by reverse method as
removing method and insert the rotary
valve into the body before fixing.

O At this
vertically.

time, insert the adapter

8) Mount the O-rings, etc., by the reverse
procedure as the removing method, and
also, mount the adapter corresponding to
the positioning pin.

O Tighten hexagon socket head cap
screws (M8) at tightening torque of
33N * m.

9) Mount the O-rings on the adapter.
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cap screw
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Detailed B-part
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A BREFH

Positioning pin

Detailed A-part
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A\ CAUTION

1) Fix the adapter and rotary valve
corresponding to the positioning pin.

O When mounting the adapter and rotary
valve without corresponding to the
mounting position, specified hydraulic
fluid cannot be supplied to the work fixed
unit, thus resulting in malfunction.

2) Mount each O-ring to specified position.

O  When mounted except specified position,
each O-ring 1s damaged. At this time,
hydraulic fluid leaks out of each part and
it splashes, thus resulting in accident.

3) Tighten each fixed bolt at a specified
tightening torque.

4) Do not strike the rotary valve with a
hammer, etc.

A CAUTION

When the rotary valve is inserted into the main
part, the following method is recommended.

1) Mount two guide bolts (entire thread bolt
@) MS8 to the taps for hexagon socket
head cap screws @.

2) Insert the rotary valve slightly at the
position (rotating direction) where the
hole for the positioning pin located on the
rotary valve back corresponds to the
positioning pin on the end plate.

3) Mount the entire thread bolts @ into the taps
on the table top surface and set the jigs, and
also, apply the nuts and plain washers.

O  Prepare jigs, entire thread bolts 3 and @,
nuts, plain washers for assembling jigs.

4) Tighten each nut slightly and uniformly.

O Each nut can be inserted straightly by
tightening bolts uniformly every diagonal
line without scooping out the rotary valve.

5) After inserting the rotary valve until the
jig reaches the table top surface, remove
the jig and counterchange the entire
thread bolts and hexagon socket head cap
screws ©.

6) Tighten hexagon socket head cap screws
@ slightly and uniformly.

7) Tighten hexagon socket head cap screws
@ at a specified torque.

IMPORTANT

1) Customer shall prepare jigs, nuts, plain
washers, entire thread bolts.
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Entire thread bolt

£hlRILE

AATUNILVITEAFE

Rotary valve inserting method

Table
| i A
© - N — - rapd
\ I
D
% [
‘A [ I
Ef F
DAZANE S
Jig dimensions
Jig dimension table
F—7 MK, Table type LR320 LR400 LR500
o A (mm) 13 13 13
B (mm) 250 340 460
C  (mm) 2 8LLF 2 8LLF 2 8LLF
28 or less 28 or less 28 or less
8 LIk 8 LIk LIk
D (mm)
8 or more 8 or more 8 or more
5L F 7Lk 150 E
E (mm)
5 or more 7 or more 15 or more
F  (mm) 72~140 80~180 80~180
EXAISRVIANOIE A
Sizes of entire thread bolt @ M8 M8 M8
EAXTURI OOV A X
Sizes of entire thread bolt @ M12 M1 2 M1 2
LR LRIV FOODOEX 2508k 2700 F 2700k
Length of entire thread bolts @@ 250 or more 270 or more 270 or more
T b, EBEOY A X M1 2 M1 2 M1 2
Sizes of nut, washer For M12 For M12 For M12
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16 Trouble and Countermeasures

With this machine started or during
operation, when the situation of seeming
“Failure?” occurs, check the required items
in this chapter and take suitable measures
according to the following classification. If
other troubles occur, contact your agent
(M/C maker) or our company. (Refer to the
back cover in this manual.)

< Trouble situation

Situations 1 — 8 show expected conditions
and causes. Take suitable measures
contrasted with the generated trouble.

Situation 1. The table won’t rotate under the
state that over-current alarm
does not occur.

Situation 2. The table won'’t rotate under the
state that over-current alarm
occurs.

Situation 3. Not smoothly rotated and
abnormal noise occurs.

Situation 4. Chatter occurs in machining.

Situation 5. Rotary table cannot be clamped
or clamp device is not released.

Situation 6. Operation failure of ZRN device.
Situation 7. Incorrect division accuracy

Situation 8. Operation failure of rotary joint

RELL. BERT 7 —L2HBEVRE T, 7T -7 AR EEE LRV,

Situation 1. The table won’t rotate under the state that over-current alarm does not occur.

TREN D HK

Expected cause

WLE DT ik

Countermeasure

M7 —7 v LR O 7 — 7 V3 ST
|AYAY” N

Each cable between rotary table and control
unit 1s not connected.

=T VDGR
Check the connection of cable.

M7 —7 v &L E O 7 — 7 L D3k LT
50

Any cable between rotary table and control
unit is disconnected.

TAL =T —T)VOE@EME R L, ASHT
5 o

Check the continuity of cable with a tester
and replace it if required.

7T 7 e A RO I AR e R A 1 N U
O TV DA S HEREE O RH AT L 0 EifE
SETREERHZR DI HIE FRF AR IE CTRA
LTW5b,

When the clamp check device or ZRN device is
mounted, the rotary table stands by in signal
waiting state because any completion signal of
operation may not issue because of incorrect
each check device.

GRULET. RPL 6T ZBM,

Refer to situations 5 and 6.
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Situation 2. The table won’t rotate under the state that over-current alarm occurs.

TRINDHA

Expected cause

WUE T

Countermeasure

EHR T 1 7T WA IE,
(7 7 TR ATI I R)
Operation program is inadequate.

(Clamp release command is inputted by
mistake.)

PASE AN R

Program check

T T TECAREE NS DD T T Hn
fRER ST UV U,

Clamp force is not released because clamp
device 1s inadequate.

WRILE M,

See “Situation 5”.

WERIC L 2EAMNCEY  BE—FHD LR
RELTWaH,

Motor output torque runs short by overload
due to over movable load.

RS & U — 7 R 2 il LSGET 5,

Compare specification condition with work
condition to improve operation.

VR MAS TR R SRA L, T VIS LT
/é\f:&)\ FERAHEI N TWD L PRI

(EFBFFICREN LT SITIEE D)

The table rotation is disturbed because foreign
matter i1s mixed in lubrication oil supply.
(Table stops immediately in starting because
abnormal noise sounds.)

P 0 226 B st 4% <, il A e
H9 5,

Fill lubrication oil until foreign matter
flows out from drain port.

XY OREIC LY FEEESHFE I TS

GEFICRERFD XY — AR EN B3
Tondn, TE—FX0HEEEL LD LT FUFH
DR 2 %)

Table rotation is disturbed because gear part
is damaged. (A very loud sound is emitted
from gear case part or a whining sound which
motor tends to rotate can be heard.)

FTICHT =T NAOERZRIET S Z L
Stop the rotary table immediately.

TR ORERLEILIT LY, XV BEX &
FEZLTW5

()%—5®EI$£LJ: DEFTLHUTVENRMI R
%

Gear part is seized because of the shortage
and degradation of lubrication oil. (The
whining sound that the motor tends to rotate
can be heard.)

TICHT =7 AR EFIET S L
Stop the rotary table immediately.
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Wi 3. MAEICEEETRENRET D,

Situation 3. Not smoothly rotated and abnormal noise occurs.

TRINDHA

Expected cause

WUE T ik

Countermeasure

WFHHIC K DWAMICE Y T T b3
AL TS,

Motor output torque runs short by overload
due to over movable load.

ARSI L U — 2 b2 i LESET 5,

Compare specification condition with work
condition to improve operation.

T A RN R E21THE L T DT B
AR 2 E L TV D,
The rotary table is not smoothly rotated

because of the shortage and degradation of
lubrication oil.

ﬁf?ﬁﬂﬂﬁ%é:*ﬁﬂi\ AIE DL 2 F = v 7
2o

Check lubrication oil amount and viscosity,
and previous oil-replacement period.

T T TR NS DD T T T TR
i AR P ARANAN

Clamp force is not released because clamp
device 1s inadequate.

RIS NS S8

See “Situation 5”.

Ny 7Ty VEPBAEIETH D,

Backlash amount is inadequate.

N 7Ty R EEIEEICHET D,
Adjust the backlash adequately.

AR ZBNREA L, FYICFHRL T
/6\7‘:&5\ MEZAHEI N TWD LTINS

(BIHRIFIC S 34 0 R LFEAET D)

Table rotation is disturbed because gear part
is damaged. (Abnormal noise occurs
repeatedly in table rotating.)

G2 e m RN SR 7/ b/RS/i 1 gV b = S QNI £ 2 B e 54
M9 %,

Fill lubrication oil until foreign matter
flows out from drain port.

FYEDOBEC LV BRENRFKAET D,
(BIIFIC R D34 0 R LFEAES D)

Abnormal noise occurs because gear part is
damaged.

(Abnormal noise occurs repeatedly in table
rotating.)

FTICHT =7 AVOERZERIET S Z L
Stop the rotary table immediately.

X<t JEJINEKTIFT / KITAGAWAIRON WORKS CO., LID.
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R 4. GIHIN TR

EEYRENREET D,

Situation 4. Chatter occurs in machining.

TRENDEA

Expected cause

WLE DT ik

Countermeasure

DT R ZIE T 72 BTHI J3 25 A » T B,

Excess cutting force is added in machining.

?_H"J?‘kﬁi ARSI A DY Tl IEEIC A E
%o

Match cutting condition to adequate value
of specification condition.

M7 —7 NV OEEREPREIETH D,
Rotary table is inadequately fixed.

BERLVEDF =7,
Check fixed bolts.

RERU — 7 BN EICHAHT Bt T,

Jig or work is inadequately mounted.

BfhRiEZ F = > 7 LIEL < BT %,

Check mounting state and mount the jig or
work adequately.

7T THRAATII A,
(7 7 v THRaNET IR THRN)
FEGEEIHIIN TR AR <,

Clamp command is inputted by mistake.
(Clamp command is not executed.)

* It is excluded in continuous machining.

A=A VN AN
Check the program.

77T NIIARRE L TWD,
EHCEIHIIN TREABR <,
Clamp force is insufficient.

* It 1s excluded in continuous machining.

RISV NS S8

Refer to “Situation 5”.

WM AR R EZITEE L THBTZDIZE L
7RlEliE A PHE LTV B,

*E BN TR 0 2x

The rotary table is not smoothly rotated
because of the shortage and degradation of
lubrication oil.

* It 1s for only in continuous machining.

?Szj‘?”%?ﬂﬂ%é:%ﬁ\ Bl O 2l 2 F = > 7
60

Check lubrication oil amount and viscosity,
and previous oil-replacement period.

Nyl Ty BN REIETH D,
it DA N IR D 72
Backlash amount is inadequate.

* It 1s for only in continuous machining.

N 7Ty B EEEICTHET S,

Adjust the backlash amount to adequate
value.

Ny 7Ty VEROT =L X 7 N O
i AL EEAN R

Worm shaft part is inadequately fixed in
backlash adjusting.

B2,
Readjust the worm shaft part.

Mo — 7 LN ERER L D IR & A AR BRI,

Table malfunctions because life of parts inside
of rotary table goes out.

FTSICHT =7 Vo ERIET 52 &,
Stop the rotary table immediately.
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RIW5. BT —TNART T TERW, £330 TV FREBREINR D,

Situation 5. Rotary table cannot be clamped or clamp device is not released.

TRINDHA

Expected cause

WUE T

Countermeasure

T T UTREASIA,

(05 TS THEAENEITINT
1,\7‘031,\)0

Clamp/unclamp commands are inputted by
mistake.

(Clamp/unclamp  commands are not

executed.)

A=A NS SE SR/

Check the program.

IS F ST 5 THERER (FEHAA
F) RE,

Clamp/unclamp check device (pressure switch)
fails.

JENAA v TFDOF =7,
FENAA T DR,
Check the pressure switch.

Replace the pressure switch with new one.

i;yfﬁﬁﬁﬁWM%®%@KiéEﬁﬁﬁ
%EA e}

Because hydraulic fluid piping for clamp is
damaged, hydraulic pressure becomes
insufficient.

BiAE 2 Bt 2 %,
Replace piping.

77 7 RAEBN AR A D X A2 K D EifE
RE,
Because hydraulic fluid piping for clamp is

connected by mistake, clamp/unclamp check
device 1s adequate.

FLE T = > 7,

Check piping connection.

7 7 > 7 RPEBNHE ) S HUEE & 0 v,

RSB DT CHEIEEICE T 5,

Hydraulic pressure for clamp is lower than | Change pressure to a proper value
specified value. according to specification condition.
FFENRIC =T R EEN TN D, TTHREEIT I,
Air is contained in hydraulic oil. Bleed air.
K6 . RREREREEDCBIERE,
Situation 6. Operation failure of ZRN device.
TRHRIND K RLTE 5 1
Expected cause Countermeasure

EBE A A F O £ DR R Y 7 OB
TEAR

Zero position dog cannot be detected because
proximity switch is damaged.

JRREIRHERIEEOTF = > 7,
THEAA v F O,
Check the ZRN device.

Replace proximity switch with a new one.

LA A v F LFUR Ry 7 OB BUEEIZ 72
STWRWEDFR Ry ZOBHATE 20,
Zero position dog cannot be detected because

gap between the proximity switch and zero
position dog is not a specified value.

SRR HEREEDTF = v 7
TEAAL v F LA Ry 7 ORI OBFTRE,
Check the ZRN device.

Readjust the gap between the proximity

switch and the zero position dog.

X<t JEJINEKTIFT / KITAGAWAIRON WORKS CO., LID.
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W7, FEEEDORE,

Situation 7. Incorrect division accuracy

TRENDHA

Expected cause

RLiET5 1k

Countermeasure

R 1 7T ARG IE,
(FIH AT I R)
Operation program is incorrect.
(Index angle is commanded by mistake.)

T LTy,
Check the program.

WA GHREE CEER A LTV D,
The table is operated under the overload.

ARSI L U — 2 b2 i LEET 5,

Compare specification condition with work

condition to improve operation.

TV Ko7 FREARR,

*7 0w RU7 MR A,

EA RNy B AEEICLY 7Y v U7 MR
FER]REHAPHAN & 7> T D,

Grid shift adjustment failure

* Grid shift adjustment mistake

* Zero position dog is not in grid shift
adjustable range because zero dog position is
incorrect.

TV RV 7 h&DF v/,
JEA Ry 7 O E TR,
Check grid shift amount.
Adjust the zero position dog.

Ny 7Ty HEROT =L % T NERD O
[ 7 AL BEAS B

Worm shaft part is inadequately fixed in
backlash adjusting.

BT 2,
Readjust the worm shaft part.

Mo — 7 VN S DA L DR B34,

Table malfunctions because life of parts inside
of rotary table goes out.

TICHT—7 VoA ERIETH T L,

Stop the rotary table immediately.

K8, m—FV—VaAf v MEOEERR,

Situation 8. Operation failure of rotary joint

TRIN DA

Expected cause

WUE T 1

Countermeasure

=2 —=YaAf OO IBREEL T
Do
The O-ring of rotary joint is damaged.

=) —=aAfA L NOF v,
OV v 7 DR,

Check the rotary joint.

Replace the O-ring with a new one.

HA T2 7307 ORI B O BUSH AL E A A

Mounting position in rotary valve assembling
is incorrect.

n—% U= a A s agR U T 2T

5 o
Disassembly
reassemble it.

the rotary

joint

and

HAT SV TREE LTS,
Rotary valve is damaged.

a—XV—YaAf b NDF=vT,
AT VT DA,
Check the rotary joint.

Replace the rotary valve with a new one.

AEY RV (LT BMRBL TS,
Spindle (valve) is damaged.

FTICHT =7 Ao ahikd 52 L,

Stop the rotary table immediately.
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17 MRS EAEDBRE

HEFHE

[ BFREBIHEED 30 &) OIEMIME X T
En<sunm? | 50, [ B vy T
ZN0.06 EWVWODIFAETEASLWLN?
ZHEID 7o WGEITIE, A L MER S 0%
SWOFHFEXZE ZHH T S,

9
&

L o

o AE ()
L :MiEE (mm)

fr— ) 1
XD 360() X 60(47) X 60(F)) @
WXy
_ 360X60X60XL _ 4125XLx10° o
“ 7 XD D
EY
:M: 2.424%10°6 X o XD e (3)
360x60x60

TAEMOEA A 100mm & LAED [REE H kS
N30 BEMIMESIZERT] & QX&2fHoT,

L= 2.424X30X100X10 6

= 0.007272 mm = 7.3 um

e > THIE & T3k 0.0073mm 7213 7.3 1
m &7 FI,

F7- TBRBE Y FEEN 0.06 2 AETHT]
L QX EfFE- T,

4.125X0.05X 105
a = = 206.25 ¥
100

TIMNOAETIE 206 DE-I1T 3526072
D ij—o

LLEDORRIZ(2), B)F iz ffi - THHE 4 HIT
RS EAHEOBRENTE LT,

X<t JEJINEKTIFT / KITAGAWAIRON WORKS CO., LID.

D : TE¥MDER (mm)

17 Conversion of Peripheral
and Angle

Length

A\ CAUTION

When understanding “How long at arc
length is the accumulative index accuracy 30
seconds?” or “How angle is the accumulative
pitch error 0.05?”, use the following formula
from the relationship between the angle and
the arc length.

D : Workpiece diameter (mm)
o : Angle (sec.)

L : Arclength (mm)

L @ e (1)
n XD 360(degree) X 60(min.) X 60(sec.)

From 1

_ 360X60X60XL __4125XLX10° o,

XD D
Or
a X XD

= = 2424X10°6 X a XD ---

L = 60x60x60 * ®

When the workpiece diameter is regarded as
100mm, the following 1is formulated by
“Accumulative accuracy of 30 sec., 1is
indicated with arc length.” and formula (3).

L=2.424X30X100X10%6
=0.007272mm = 7.3 u m

Consequently, the arc about

0.0073mm or 7.3 u m.

length is

The following 1s formulated by
“Accumulative pitch error is indicated with
angle of 0.05.” and formula (2).

4.125%0.05x10°
100

Therefore, the angle 1s 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 sec.

o =

17-1






(ditagawa

@) 25 JE N 8% T PR T

httpzivww.mtakiw.cojp ~ KITAGAWA IRON WORKS CO., LTD.
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America Contact

KITAGAWA-NORTHTECH INC.  http://www kitagawa.com

301 E. Commerce Dr, Schaumburg, IL. 60173 USA
TEL +1 847-310-8787

FAX +1 847-310-9484

TECNARA TOOLING SYSTEMS, INC. http://www.tecnaratools.com
12535 McCann Dr, Santa Fe Springs, California 90670 USA

TEL +1 562-941-2000

FAX +1 562-946-0506

Europe Contact

KITAGAWA EUROPE LTD. http://www kitagawaeurope.com

Unit 1 The Headlands, Downton, Salisbury, Wiltshire SP5 3JJ, United Kingdom
FAX +44 1725-514001

TEL +44 1725-514000

KITAGAWA EUROPE GmbH  http://www kitagawaeurope.de

Borsigstrasse 3, 40880,Ratingen Germany

TEL +49 2102-123-78-00  FAX +49 2102-123-78-69

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

44-240 Zory, ul. Niepodleglosci 3 Poland
TEL +48 607-39-8855

FAX +48 32 -749- 5918

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

Lysicka 3, 621 00 Brno, Czech Republic
TEL +420 603-856—122

FAX +420 549 -273- 246

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

Heliului 15, Bucharest 1, 013991, Romania
TEL +40 727-770-329

FAX +40 372-006-620

Asia Contact

KITAGAWA INDIA PVT LTD.  http://www kitagawaindia.com

Plot No.215, 4th Phase, Bommasandra Industrial Area, Bommasandra Jigani Link Road, Bangalore 560 099, Karnataka, India
TEL +91-80-2976-5200 FAX +91-80-2976-5205

KITAGAWA (THAILAND) CO., LTD. Bangkok Branch
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 (SHANGHAI) CO., LTD.
Room308 3F Building B. Far East Intemational Plaza]No.317 Xian Xia Road, Chang Ning Shanghai, 200051 China
TEL +86 21-6295-5772 FAX +86 21-6295-5792

KITAGAWA IRON WORKS (SHANGHAI) CO., LTD. Guangzhou Office
B0725/F West Tower,Yangcheng Intemational Trading CentreNo.122 EastTiyu Road, Tianhe District, Guangzhou, China
TEL+86 20-2885-5276

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.co.kr
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

Oceania Contact

DIMAC TOOLING PTY.LTD. http://www.dimac.com.au
69-71 Williams Rd, Dandenong South, Victoria, 3175 Australia
TEL +61 3-9561-6155 FAX +61 3-9561-6705
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