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SAFETY PRECAUTIONS

The machine is equipped with safety devices which serve to protect personnel and the machine itself from
hazards arising from unforeseen accidents. However, operators must not rely exclusively on these safety
devices: they must also become fully familiar with the safety guidelines presented below to ensure
accident-free operation.

This instruction manual and the warning signs attached to the machine cover only those hazards which
Okuma can predict. Be aware that they do not cover all possible hazards.

BEFORE TURNING ON THE POWER

(1) Make sure that the doors to the operation panel and the electric control cabinet are closed.
(2) Make sure that there are no obstacles around the machine.

(3) Turn on the main power disconnect switch before turning on the CONTROL ON switch on the
operation panel.

CHUCK PRECAUTIONS

(1) Always close the front shield before starting the spindle or cutting operations.

(@) Always observe the spindle speed maximums for the installed chunk.

Never run the spindle exceeding the maximum allowable spindle speed.

(8) If a chunk or fixture is unique to your application, check the maximum allowable spindle speed and
stay within the limit. Also, take note of the workpiece gripping force and balance.

(4) The maximum spindle speed can be limited by inputting a G50 command with the spindle speed.
The G50 command helps to ensure safety in operation.

(5) If the spindle must be rotated close to the maximum allowable spindle speed, observe the following
points:

- Make sure that the workpiece clamped in the chunk is balanced.

- Apply the allowable maximum amount of pressure to grip the workpiece because centrifugal force
reduces the chuck gripping force.

The maximum allowable spindle speed and application pressure are indicated onthe name plate on the
front shield and on the chuck body. The allowable maximum speed and the applicable pressure ensure
a chucking force that is more than one-third over the original chunk gripping force with the standard
soft-top jaw set in line with the periphery of the chuck body.
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(6) |f special jaws (larger than standard soft-top jaws) are used, observe the following points:

@)

- Lower the spindle speed because centrifugal force and lower efficiency reduce the chuck gripping
force.

- If the jaw tightening nut (jaw nut) is outside of the periphery of the chuck, only one tightening bolt is
holding the jaws in place. This is a potentially dangerous condition. Jaw nuts must always be within
the periphery of the chuck.

- Machine the jaws to the workpiece shape.

Securely tighten the bolts on the chuck body, the jaws, and the block to the specified torque. Use
lubrication oil. Make sure that the torque is at least 392 to 490 N [40 to 50 kgf (88 to 110 Ibf )].

GENERAL CHECKS

(1)
(2)
(3)
)

®)

(6)
(7)

(8)

Check the amount of lubricating oil every day before starting operation.
Always use the specified brand of lubricating oil.
Use the recommended type of cutting fluid (coolant) when possible.

It is recommended to use a water-soluble coolant to prevent fire. Do not attempt unmanned
operation if a non-soluble coolant is used.

Change and replenish the lubricating oil and coolant in each reservoir according to the schedules in
the manual.

Clean the filters according to the schedules in the manual.

Make sure that each pressure gauge on the air and hydraulic lines display the correct value as
described in this manual.

Always turn off the power before beginning any work inside the front shield. In addition, turn off the
power before beginning work at the back of the machine that requires an operator to enter the
machine operating zone.
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BEFORE STARTING OPERATION

(1) Always follow the instructions in the operation manual.
(2) Never operate the machine with all of the protective covers and shields in place.
(8) Always close the front shield before starting operation.

(4) Never attempt to run a new program without checking its operation. Run the program without a
workpiece set in the chuck and make sure that there is no interference. After making sure that the
program has no bugs, cut a workpiece in the single block mode. If no problems are discovered,
automatic operation may be started.

(5) Before attempting the following operations, make sure that they can be accomplished safety.

- Spindle rotation
- Turret indexing
- Axis movement

(6) Never touch chips or the workpiece while the spindle is rotating.
(7) Never attempt to stop a moving object by hand or with a tool.

(8) Check the jaw installation conditions, the hydraulic pressure, and the maximum allowable spindle
speed for the power chuck.

(9) Check the installation and arrangement of the tools.
(10) Check the tool offset settings.
(11) Check the zero offset settings.
(12) Make sure that the spindle speed and feedrate override settings are at 100%.

(13) Before feeding the turret, check the software limit setting and the emergency limit LS (limit switch)
dog positions for both the X- and Z-axes.

(14) Check the turret index/rotation position.

(15) Check the tailstock body position. ;
(16) Make sure the cutting operation is within the allowable transmission power and torque ranges. |
(17) Make sure that the workpiece securely fitted in the chuck or fixture.

(18) Check the cutting fluid nozzle positions. They must be set to properly supply cutting fluid to the
appropriate points.
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PRECAUTIONS AGAINST FIRE

(1)

Use meticulous care to prevent fire especially when performing untended operation.

() Use nonflammable coolant,

(3) Do not leave any flammables around the machine.

(4) Do not heap up chips.

(5) Check the tool cutting edge, cutting conditions, and tool life.

SETUP

(1) Make sure that setup is complete.

(2) If the setup is changed, operate the machine step-by-step to make sure that cutting can performed
without any problems.

(3) Before changing the chuck and/or chuck jaws, make sure that the chuck fits the intended jog.

(4) If two or more workers must work together, establish signals so that they can communicate (for
example, when lifting or setting heavy objects). Each worked should be aware when a new process
is about to begin.

(5) Use the crane or equivalent tool to handle heavy objects.

(6) When attempting an unfamiliar setup, recheck the setup before beginning operation.

WORKPIECE LOADING AND UNLOADING

O
2

3

(4)

O
©)

Make sure that workpieces are loaded and unloaded securely.

Before loading or unloading a workpiece, retract the turret so that the cutting tools in the turret
cannot injure the operator.

Before loading and unloading a workpiece, make sure that the spindle has come to a complete
stop.

Before running a new program, rotate the spindle to make sure that the workpiece is securely
clamped in the chuck.

Before machining an irregularly-shaped workpiece, make sure that it is balanced properly.
When handling heavy workpieces, use the a crane, hoist, or other similar tool.

Before loading a workpiece, make sure that the workpiece has a portion that can be used for proper
chucking.



3798-E P-(v)
SAFETY PRECAUTIONS

10.

AT THE END OF THE DAY

(1) Clean the machine.
(2) Move the turret to the predetermined retraction position.

(8) Turn off the CONTROL ON switch on the operation panel, before turning off the main power
disconnect switch.

(4) Make sure all power switches are turned off.

WHEN A PROBLEM OCCURS

(1) Stop the machine immediately by pressing the EMERGENCY STOP switch on the operation panel.

(2) Consult with the person in charge of maintenance to determine what corrective measures need to
be taken.

(3) If two or more workers must work together, establish signals so that they can communicate (for
example, when lifting or setting heavy objects). Each worked should be aware when a new process
is about to begin.

(4) Only use specified replacement parts and fuses.

GENERAL PRECAUTIONS

(1) Wear appropriate clothing.
(2) Keep the machine and the area around it clean and organized.

(8) Never touch controls or switches with wet hands.
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11. SAFETY DEVICES AND FUNCTIONS
Contents Location Remark
1. Front shield with grated glass and Machine
polycarbonate
2. Shield open/close interlock Machine
8. Chuck interlock Electric control cabinet
4. Tailstock spindle interlock Electric control cabinet
5. Tailstock spindle position Electric control cabinet | optional
confirmation
6. Foot pedal protection cover Machine optional
7. Emergency limit setting LS Machine
(limit switch)
8. Software limit Operation panel
9. Chuck barrier Operation panel
10. Turret barrier Operation panel
11. Tailstock barrier Operation panel optional
12. Emergency stop button Operation panel
13. Slide hold button Operation panel
14. Alarm display Operation panel
15. Leakage circuit breaker Electric control cabinet | optional
16. Self-lock cylinder for chuck Machine
17. Cycle start requiring simultaneous Machine optional
depression of both buttons
18. Turret rotation at low speeds Machine
(manual)
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12. SYMBOLS

The following warning indications are used in this manual to draw attention to information of particular

imp

ortance.

'!‘]}.It:l

: Indicates an imminent hazard which, if not avoided, will result in death or serious injury.

Awmml : Indicates hazards which, if not avoided, could result in death or serious injury.

ACAU‘HON : Indicates hazards which, if not avoided, could result in minor injuries or damage to NC unit or

other equipment.

NOTICE

: Indicates precautions relating to NC unit operations.

13. FOR SAFE CHUCK WORK

1. Setthe chuck gripping force by ensuring sufficient factor of

f Centrifugal forca | |L,IF 1 safety (2 to 3 or over). Runthe spindle within the allowable
=I5 L _—U—’ (Cutting force) speed range set at this time.
_L..' q  ]ro R1
uX (FO-f) XRO>F1XR1
= (1000X V) / (x XD) 2. In constant peripheral speed cutting, calculate the actual
N:  Spindle spesd machining speed before designating G50 (max. speed limit
V:  Cutting speed function).
x Circumference-to-diameter
ratio, 3.14
D:  Machining diameter
"_|'_§L”; be 3. Secure the jaw gripping depth as much as possible.
Wy !
-j—- "J
— |

4. Before machining an unbalanced workpiece, carry out
balancing of the workpiece weight by gradually changing
the spindle speed.

Clamping block  Balance weight
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5. Never attempt to install jigs using T-nut.

Be sure to fix the jigs with bolts.
No chucks prepared by Okuma have T-groove.

6. Wheninserting abar material into the hollow chuck, ensure

Cylinder Hollow chuck
that the bar does not protrude from the rear end of the
_l cylinder.
i Ll
Sk 7. Never use double chucking method.

=i
1-@7
e
J

JJJ Workpiece
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CAUTION PLATE

- The machine and its components are fitted with various caution plates. Carefully read these plates and
follow the instructions described there.

- Do not tear or damage the caution plates. In case a plate has been lost or become illegible, ask us for a
new plate, quoting the Okuma part number written in this manual.

(1) Caution Plates and Okuma Part Numbers
1) Okuma Part No. H1090-1021-61

r— "
4\ WARNING

1 Dung oulomahic operalion. do no! enler the sochne’s oreq of aovesent.

1wmmmmsmumrmmmpmwmumm

fum off the wan power swich and moke sure lhe enlire shilion &

1Durufrmﬂp‘uie:hvemmnﬁerhd:stnﬂuﬂuﬂﬂ'ﬂdl or ofher safely devices when

usg Ihes mochne. Olama Corporaion wil nol be respansiie for occidents resulfing fron uwnouthorzed
sodficafion of the sochine’s ongool safely devices.

4. Never louch a rolgling o moving spindie, culiing fool, or workpiece wth your hand ( or some

eokeshif] device L
A CAUTION

1 Operator ond montenonce personned us! corefully reod, undersiond, and fully comply with the
nsiucfions and sofety precoulions given in all nachine relofed manuols and eochine altoched
mmmmmrwﬁmnlmmmmmsm

2 Only quaified personnel should be ofloved o operale this sochine,

3. Alvays weor eye prolectors, heleels, ond safely shoes when working with ths mochine.

4. Mvays honde wariqeeces ond g fools carefy,

5 If vo o mare persomel mus! work logetheruse conslont communicolion sgnals.
a.uwmmmrmwwmwusnmmismmumm

pr
7. Do nol resove or defoce [he waming/nsiruchion plales olloched o thes pachine.
8. Alvoys fubuncation oi zomoly wih lubuncalion charl,

LUBRCATON CHART E'/{:‘ i
L

oonal /| E' |

@ ]

A /E
M Locanon fotime 3 ; (] Lupnconng nlervaie
— ke omng g 1| Eenooyencepig
21 hiw lork | baadimr) : U Torm of 165 1 { Sl | | Aegerechwhenreeded |
lork [(Selir) 5
3 [kt OO0 | S0} O |y 0 Tt Segienish vhen eeced
Wex deposc) | DO’V § Rl
3 | Feoosiock cooier { Saad(Tr ] - Clon | Venofe of ha3 (Al ) mmmum
[ 5 1 fvaouc e 10 an3 (& ! : Tégd | OTE O Lt [ el ) every § sonihs
Rl Suwle et 1 bz 71 %l ) Emmjlnmu

1S ithpcomveyy | whmlegan) |
L + Use 1 port N diuled of 20110 30 parts woies,

I TaT e
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2) Okuma Part No. H1044-1062-28-2
Ve =
] A CAUTION
1. D0 NOT rolale chyck and other workholding
devices above fher maxinum speed finils:+
2. Make sure rolafing components have odequale
ond balanced grpping forces.”
*Reler [ vorkholder eonufochwer specificolions.
Hytradc chuck sodmm pressure ond rolofion s
NO.|  cHUK | abd, | wmm? o | crunoer
1 _|B-Z0BAGOIC | 7 30(23) | 333 | 4500 1552
2 |B-210A801C | 2.91(29) | 477 | 4200 | S1552
3 |B-210A80TD | 2,38(Z&) | 345 | 3800 | S1870
£ FN-0BADGD1A |2 2272 377 | 4500 | Y1225SRIE)
5 [N-1DADS01A 2.57126) 373 4010 Y1225RIE)
-
= (huck nunber for this machine is : N0. &5
. H10££-1062—28~2E§ A
3) Okuma Part No. H1090-1018-82
& ™\

¢! o A WARNNG
‘! 1.ALWAYS close the door/shield before

, q starfing machine operafion (spindle
N

rotation).
. H1090-1018-82()  /

2.00 NOT sluid inn lronl of e duur during
machine operalion (spindle rofation).

3.00 NOT tumn off the door/shield inferlock
function during machine operafion.
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4) Okuma Part No. H1090-1018-83

f =

A\ DANGER

DO NOT lef bar sfock slick out beyond

the back end of this cylinder. FAILURE

10 FOLLOW THIS INSTRUCTION MAY RESULT
IN DEATH OR SERIOUS PERSONAL INJURY.

—
. H1080-1018-83(®)  /

5) Okuma Part No. H1080-1018-62

ey M\

" A WARNNG |

When changng chuck, jows, or Slopper plafe,

-+ Turn off the pawer,

- Avaid changnng them by issuing M1 (spnde
orienl-stop), H1H0 {C-oxs jonl) command.

Negigence of fiis may Luuse wcLidenls resulfing

\ [ Njury. )

\8 H1090-1018-62(6)  /
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6) Okuma Part No

. H1090-1018-35

-

A WARNNG

OBSERVE THE FOLLOWING RULES TO PREVENT FRE DURING
UNTENDED OPERATION,
‘USE NONFLAMMABLE COOLANT.
-DD NOT LEAVE ANY FRAMMABLES AROUND THE MACHINE,
-D0 NOT HEAP UP CHPS.
*CHECK THE TOOL CUTTING EDGE , CUTTING CONDITIONS .
AND TOOL LIFE.

Lk

musu-ma—ss{E; oY

7) Okuma Part No. H1090-1018-44

-

A WARNNG

Before removing X-axis feed servomolor for mailenance or
mopection of X axis bal scrow, servozolor or other related
parls, be sure fo prevent He pper ond lower fumels from
slipping down using wood blocks o the tke.

Negiigence of fhis nay cllow a furel to sip acadentally,
resulling in serous injry.

Example of Sip Prevenfive Measure

Prop up Ihe lurrels
using wood blocks

H1090-1018-44(E)

onll,
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8) Okuma Part No. H1090-1018-71
( N

[[OUCH SETTER OPERATING "PRECAUTIONS
1. Position ihe lool lip near the cenler
of the conlackwithin #Zmm.

5

(& PLAGES) &IU 2.Always move lhe lool loward the sensor
LE \_ centerlins(lefl drawing arrow drrections).
=l 3Move lhe louch setier arm lo and from ils

/l 1 ¢ home posilion carefully.

A -EEPLACE Ine sensor if a contacl spring
[ becomes slicky.defeclive conlacis may cause
NSOR CENTER. faully fouch selter operafions.

e
N Hios0-1018716)  /
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INTRODUCTION

Thank you for choosing an Okuma Model LU15 CNC lathe. We are proud to have you among our Okuma
family of users.

This instruction manual contains concise information on the installation, setup, operation and maintenance
of your Model LU15 CNC lathe. To make the most of its outstanding performance over a long period, the
machine must be properly installed, and operating and maintenance procedures must be clearly understood
and carefully followed. You are encouraged to study this instruction manual carefully before the machine is
installed and to keep it on file for future reference.
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SECTION 1 MACHINE SPECIFICATIONS

1. SPECIFICATION TABLE

ttemn Unit Specifications
2SC x 600 28T x 350 | 2SC x 1000
CAPACITY:
No. of controlled axes 4
Swing over bed mm (in.) 530 (20.87)
Swing over carriage mm (in.) 380 (14.96)
Swing over cross-slide mm (in.) 330 (12.99)
Distance between centers mm (in.) 600 (23.62) — 1000 (39.37)
Max. turning diameter x mm (in.) X $360 x 600 ®360 x 350 $360 x 1000
length mm (in.) (14.17 x 23.62) (14.17 x 13.78) (1417 x 39.37)
SPINDLE:
Spindle diameter mm (in.) $100 (3.94) [$120 (4.72)]"
Spindle nose type JIS A2-6 [JIS A2-8]"!
Taper hole mm (in.) $70 (2.76) x 1/10 [¢90 (3.54) x 1/10]™
Through-spindie hole mm (in.) $62 (2.44) [¢80 (3.15)]
No. of spindle speed ranges Stepless x automatic 2 step
Spindle speed min~" {rpm} 45 to 4500 [38 to 3800] ™"
CROSS-SLIDE (X-AXIS):
Axis travel mm (in.) Upper: 180 + 80 (7.09 + 3.15) Lower: 105 + 35 (4.13 + 1.38)
Feedrate mm/rev 0.001 to1000.000 (0.00001 to 39.37)
(ipr) Upper: 180 + 80 (7.09 + 3.15) Lower: 105 + 35 (4.13 + 1.38)
0.001 to1000.000 (0.00001 to 39.37)
Rapid feedrate mm/min 15000 (520.55)
(ipm)
CARRIAGE (Z-AXIS):
Axis travel mm (in.) | Upper: 640 (25.20) Lower: 615 (24.21) Upper:
1040 (40.94)
Lower:
1015 (39.96)
Feedrate mzp/r)ev 0.001 to 1000.000 (0.00001 to 39.37)
ipr
Rapid feedrate mm/min 20000 (787.40)
(ipm)
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. Specifications
ltem Unit
28C x 600 28T x 350 2SC x 1000
TURRET:
Type Upper: V12 Lower: V8
No. of tools 20
Tool size | OD turning tools mm (in.) 025 (0.98)
ID turning tools mm (in.) $40 (1.57)
TAILSTOCK:
Tailstock spindle diameter mm (in.) $90 (3.54) e $90 (3.54)
Tailstock spindle taper hole MT No. 5 e MT No. 5
Tailstock spindle travel mm (in.) 120 (4.72) —_ 120 (4.72)
MOTOR:
Spindle drive motor kW (hp) 15/22 (20/30) (cont./20 min)
Carriage feed (Z-axis) kW (hp) 4 (5.4)
Cross-slide feed (X-axis) kW (hp) Upper: 2.4 (8.2) Lower: 1.5 (2)
Hydraulic power unit pump | kW (hp) 2.2 (8)
Guideway lubrication pump kW (hp) 0.025 (0.034)
Spindle lubrication pump kW (hp) 0.25 (0.34)
MACHINE HEIGHT mm (in.) 1931.6 (76.05) 2030 (79.92)
FLOOR SPACE REQUIRED mm (in.) X 3305 x 2100 4415 x 2162
mm (in.) (130.12 x 82.68) (173.82 % .85.12)
NET WEIGHT kg (Ib) 5300 (11660) ] 4800 (10560) 6700 (14740)

*1  For optional large-diameter spindle
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Fig. 1-1 Dimensional Drawings (2SC x 600)



3798-E P-4

SECTION 1 MACHINE SPECIFICATION

{un) ww gy
edfiH o4 ) uouswig
odi ohoavos diyn N
(8026) 0012 _ _ L llzg'821) sov] (ca'001) SBOP
o {0z 'a0) 0021 a1 {4 o e ol @roei soce
(v2'2v) 00Z1 (€022 00 S [, (es's21) 081
] g 4 (ec'814) 0’0008 =
21| :
s ity Ty 5. W ;
“0
I I3 N e ;
mm ﬂl qs —ﬂw -Dﬂ \ "_ A AW S LTSS T AT PITV S, e,
3 ER _ To&nﬁ_o | L
¥ x 3
2 mm R |
.W =
8lzla
8|8
Al = .
212
38
2 (uoydo; y
~ ¥,
g V
glo s
@ jjun jjo
& Bupwapgm)
_ xi {12'08) 0B HI0EpEeH
18N 214 foz'22) vest (ee'zv) 0080l (gzo) g (1e'se) Loe (8o'ob) gio1
jeund uopeiedpy i
T .
K * : o
_ I
.a —’ i . h m
e — y L q.m
—i. ..lql.lﬁﬂl. - . == = l_ -. *-..Iw.’i
it 0 5 [— o
' N |
; | ..mmw\._:_: uejoos apuds
|3
ST N . S A . )
T S
: : o @
L S : = (518
N ot RHE
/N 5315 (3 |8
[~ K
b Hz [°
i
0 - —
2, ilin oND Bon
(] e a8
¥ L~ T T /...
B RSN " i\ i\ 8
2] 1un Jamod snEIpAH | M |
o : P N, : 8
— _l\ .....rl_ 3 H
o
| \
[ P —
(ez'28) conz (icer) oon 14 woy (£1°ve) ocel)

18Ul BIQED 1BMOd

Fig. 1-2 Dimensional Drawings (2ST x 350)



3798-E P-5-A4

SECTION 1 MACHINE SPECIFICATION

() ww

{iodeavoa ebipnje sajsiodioam

yajym Jokoauoa digs oy joj jou)

ediiH jo4] | uoisuawg

edf1 nadesuos diyo

eaede eaususILIEH
eouds eaumuBIUE fev'se) zaiz o liero12) spes] (05202) Svig “Jeoe1) 0os
(20'e2) oop Sn«: {oz'6p) 0041 ﬁ_m_mm: s._o.w.%u_ﬁ h __8 000 No_n ﬁ.r (2e'eLl) sivy
(v22p) D0Z) G0°22) 0% (1okeau0s diys 1no Neod coi| bozel ies| B0 o lozori) Si1Le
Buind 10 03udg) Gl el
_neﬂw_q_ w.w.“_ \\s:zu?.mm :__.waaa..,w/r (eae1l) 0L62 [CEEETEAN
af : _w_ yd )
= a3 mz y 7 | I =7
, g 83 88 . T = e
s 28 g A == = :

; 2 38 58 /) = % :
un Jamod i 2 |2 2 18 fj « ] F . i b @
NI 8 |8 JEM H o () i

38 = . Ee=t TH
P sy 'y = 4
53 M= LE.EIZ s HH P
4 |8 == T Y
8 {woda) @ =5 |
8 1ofeauca diyn e “
m Ecicu b » I
] _ 3 ﬁ el | [ S
(ee02) 5re
cocziees (1608 SBL  (95¢2) 00L (oz o) G Ve 56 £08 = lez'25) B2e)
[DITEITY
FEIN m
B
15
8
3
2
o
K]
—8
S &
WB
J_ -
; ]
| N =
ERERH
= g8
"
_._ §
Hun oN B
= ] _ 3
T i
A _ g
\ o
_l\.\ -] o

(3 2SC x 1000

|

Fig. 1-3 Dimensional Drawings (2SC x 1000)



3798-E P-6-R1
SECTION 2 HANDLING AND INSTALLATION OF MACHINE

SECTION2 HANDLING AND INSTALLATION OF

MACHINE

This section outlines the procedures for handling and installing your CNC lathe when it has to be movedto a
place area due to any change in your plant layout.

Most precautions noted may also apply to the initial installation of an CNC lathe at your plant.

GUIDE TO SELECT A INSTALLATION SITE

In order to ensure high machine accuracy and performance, the following points should be considered with
regard to the installation site.

O

@

©)

)

()
€)

@)

Foundation work is advised for sites where the subsoil is soft, to prevent the machine from tilting or
sinking after installation.

For details regarding foundations, refer to SECTION 2, 2. of the Operation Manual.

The installation site should be as far as possible from vibration sources such as roads,
stamping/press equipment, or planer machine tools.

If nearby sources of vibration are unavoidable, prepare dampening pits around the foundation to reduce
the vibration effects.

NC malfunctions could result from the proximity of high-frequency power generators, electric
discharge machines, and electric welding machines, or when power is supplied from the same
distributor panel as these machines.

For wiring details, consult our service engineer dispatched to assist with installation.

The ideal operating environment calls for an ambient temperature of 20°C, with humidity between
40 and 75%.

Keeping the ambient temperature at a constant level is an essential factor for accurate machining.

In order to maintain static machine accuracy within guaranteed values, the machine installation site
should be located so that it is unaffected by air currents within the factory.

Although air-conditioning is not required, the optimal ambient temperature range is 17°C to
25°C.

To maintain static machine accuracy at levels even higher than the standard guaranteed values:
a) Keep the ambient temperature variance for 24 hours (1 day) within +2°C.

b) Ambient temperature variances from floor level to a height of about 5 meters should be held
within 1°C.
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1-1.

Care in Handling a Precision Machine

The CNC lathe consists essentially of four major components: the machine, the electric control box, the
hydraulic power unit and the CNC unit. Model LU15 CNC lathe is built in one unit and it can be easily moved
without separating it into consisting units. (Note that the coolant tank is installed separately.)

Lifting and moving machine:

There are two different methods for moving the entire machine to any desired location; by an overhead
crane, using lifting hooks supplied together with the machine and by rolls over which the machine is pushed
by manual labor.

(1) Machine Lifting

il e L I
5k — |
) 1 1 ] H r
[z - : ! I I K
= 1 ™
_— L - i .L_
! L Ly
b T o IS - 3

Lifting hook
\  (four positions)

Fig. 2-1 Machine Lifting

Procedure:
a) Move the saddle and the tailstock to the left end and clamp the tailstock in place.

b) Remove the side covers of the coolant pump that is located at the lower right side of the
machine.

c) Disconnect the cables and hoses from the coolant pump.
d) Pull out the coolant tank.
e) Remove the upper cap from the right front cover.

f) Remove the upper cap and the front lower cap from the left front cover, and the lower cap from
the left side cover.

g) Fixthe lifting hooks at the predetermined positions.
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(2) Precautions for Lifting

| AWM“I : (1) The cables should have a nominal diameter of 20 mm (0.79 in.) or larger.

(2) Change an angle formed by each cable line so that the cables will not contact the finished
surfaces of the machine. (The cables may not form an angle larger than 40 degrees to the
perpendicular line.)

(8) Check for balance and be very careful when lifting the machine.

(4) Use extra care to lower the machine gently onto the floor; NEVER APPLY SHOCKS TO THE
MACHINE WHEN PLACING IT ON THE FLOOR.

Approximate Weight of Machine
25C x 600 5300 kg (11660 Ib)
2ST x 350 4800 kg (10560 Ib)
2SC x 1000 6700 kg (14740 Ib)

(Including the hydraulic power unit, the electrical control box and CNC unit.)

(3) Rolling

Awm : Be careful that the machine does not tip over on any side so that the machine base may not
strike the ground.
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2. FOUNDATION REQUIREMENTS

2-1. General Precautions for Building a New Foundation

NOTICE

. If the following conditions are satisfied, no foundation work is required for general machining

activities, and foundation bolts are not necessary.

- The subsoil must be solid.

- The concrete floor thickness must be approximately 200 mm (7.87 in.).
- There must be no gap between the floor and the subsoil.

For long-maintained accuracy and where sub-soil or ground under the floor is not strong enough,
a new concrete foundation should be set up in accordance with the Foundation Plan attached to
this Manual. (See 3.)

(1) Foundation requirements vary depending on the characteristics of the sub-soil. Under any
soil conditions, it is important that sub-soil should be well compacted to keep the foundation
from unsettling once the machine has been installed.

(2) Where sub-soil is too soft, it is necessary to drive concrete piles into the sub-soil.

(8) The Foundation Plan attached to this Manual is prepared for laying a typical concrete
foundation specifically for the machine. The concrete thickness or depth should be
determined in terms of the ground condition in each case.
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3-1.

GENERAL PROCEDURE FOR INSTALLATION

(1)

()

3)

)

®)
©€)

Place leveling plates, 150 x 150 X 19 mm (5.91 x 5.91 x 0.75 in.) over individual foundation
bolt-holes.

Refer to the Foundation Plan.

Place foundation washers (furnished together with the machine) on the leveling plates and then
place the machine on them.

Pass foundation bolts through the hole in the leveling plate and a center bore through the built-in
jack screw assembly.

Secure each foundation bolt carefully, using a washer and a nut on its upper end.

Use wedge pieces, shims, or leveling blocks under the machine base to level the machine
approximately.

Pour mortar into the foundation bolt holes and allow it to set.

After the mixture has become hard enough, remove the shims or leveling blocks from under the
machine base, and level the machine within the specified limits.

Precautions for Installation

(1)
@

3)

Keep the underside of the leveling plates free from any oily substance.

With leveling jack screws resting on foundation washers, the bottom surfaces of the machine base
casting should be about 10 to 20 mm (0.39 to 0.79 in.) above concrete floor level.

Fill the foundation bolt holes with mortar so as to reach the underside of the respective leveling
plates. Be sure to compact the mortar thoroughly.

Levelling jack screw ~

Lock nut

10 (0.39) to 20 (0.79)

The part names shownin[ | are not supplied as standard equipment.

Fig. 2-2 Precautions for Installation
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4. LEVELING THE MACHINE

The Machine must be carefully leveled because the accuracy of the level at the initial installation will greatly
affect the working accuracy and the service life of the machine.

Model Nfécog ls'i‘r’;f‘:gg Remarks
25C x 600
28T x 350 L Pass foundation bolt.
2SC x 1000 12

4-1. Leveling Procedure

(1) Measure the machine level at both right and left ends of bedways in the X- and Z-axis directions.

Precision
level

Mount the precision level base in the tool
clamp slot.

Fig. 2-3 Leveling Procedure

(2) Readings are taken on both longitudinal and transverse directions while both the leveling jack
screws and the foundation bolt nuts are tightened firmly.

Tolerance ¢ 0.02 mm per 1000 mm (0.00025 in./ft)
Accuracy of level : 1 div. = 0.01 mm per 1000 mm (0.000125 in./ft)
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6. POWER REQUIREMENTS

Fusing capacity: 125 A min.

r——
Automatic circuit breaker | |
(Fusing capacity: /J

125 A min.) | |
| |
Ll _J

Electrical control box

T — ?
—_I_?_— Cable szize i
i 38 mm= (0.0589 in.2)
Main switch
R S T E
@B ®
Fig. 2-6 Power Requirements
Power source: 3-phase 200V +£10%, 50/60 Hz
Main motor 22/15 KW (30/20 hp)
Apparent power 30.09 kVA
Power requirements 36.47 kW (48.87 hp)
200V 220V
Momentary voltage variation ratio Max. 15% Max. 6%
Inductance power source Max. 230 pH Max. 110 pH

6-1. Inspection of Cable Connection

The operator can check correctness of cable connection by reading the pressure gauge whether it indicates
the specified pressure level.

Confirm that the pressure gauge indicates the set pressure [4.4 MPa {45 kgf/cm? (640 psi)}]. When it
indicates the specified pressure level, the electrical connection is correct.
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6-2. Electrical Work

AACAUTION

)

&)

©)

(4)

)

(6)

Connect the ground to the external protector connection terminal (PE) located inside the
control box.

Do not connect the power cord and the grounding wire in serial; if attempted, it will give
adverse affect to other equipment or cause malfunctioning of the leak breaker, etc.
When a leak breaker is used, select the one meeting the following rating.

- For inverter circuit use

- Sensitive current of 100 mA or more

- Middle-sensitivity high-speed inverter type

If more than one machine tool is connected to the same single power source, the value of

“inductance of power source” for each machine is obtained by dividing the value in the table
by the number of machine tools to be connected.

Wiring inductance in 50 m (164.05 t) cable is approximately 12 uH when general KIV cableis
used.

The momentary voltage variation ratio is calculated in the manner as explained below.

If the “excessive voltage variation ratio” warning function which functions if power source
inductance is higher than the allowable limit does not give warning signal and if the
momentary voltage variation ratio is lower than the value indicated in the table above, then it
is assumed that the power source inductance is lower than the limit.

For further information on the momentary voltage variation ratio and power source
inductance, please contact your local Okuma service representative.
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Calculating momentary voltage variation ratio:

Spindle drive
motor controller

Spindle drive
motor

=

3-phase power source

—wx

Vo: Voltage while the motor is stopped

. (s : ;
e g V4: Max. voltage during motor deceleration

V1 -Vo
Vo

Momentary voltage variation ratio =

Fig. 2-7

(1) As indicated in the illustration above, connect the AC voltmeter to the power supply terminals at the
spindle drive motor controller or the machine.

(2) Measure the voltage while the spindle drive motor is stopped. Take this value as “V;".
(3) Measure the voltage while the spindle drive motor is decelerating. Take this value as “V4".
(4) Calculate the momentary voltage variation ratio using the following formula:

Momentary voltage variation ratio = (V4 — Vg)/Vo

Note 1: Since a digital AC voltmeter has slow response, momentary voltage variation ratio obtained using
the voltage measured with the digital AC voltmeter is lower than the actual value. To obtain the
precise value, it is recommended to use an analog voltmeter.

Note 2: Voltage “V;” cannot be measured accurately if motor decelerating time is short. Therefore, it is
recommended to start deceleration from as high spindle speed as possible.

Note 3: If the “excessive voltage variation ratio” warning function which functions if power source
inductance is higher than the allowable limit gives a warning, output is restricted by the spindle
drive motor controller. Therefore, the momentary voltage variation ratio calculated using voltage
which has been measured under such situation does is not reliable.
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LUBRICANT OIL REQUIRED AT INSTALLATION

The user is responsible for supplying the lubricant oil specified in SECTION 4 of this manual (Lubrication
Chart and Lubricating Oil Specification).

(For optional specification systems, contact your OKUMA representative regarding the appropriate
lubricant oil.)
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SECTION3 MACHINE OPERATION

1. BEFORE STARTING OPERATIONS

This section deals mainly with the operating procedures of your CNC lathe under manual control. So the
information given here is essential to every operator, whether you are new to a CNC lathe or an “old pro".

Follow these three points:

(1) Actually operate the CNC lathe by yourself inreference to this Instruction Manual.

() Learn the symbols for the numerical control terms.

(3) After you have a general idea of how your CNC lathe operates, read this manual repeatedly and
also the Programming Manual.

AACAUTION

: Bring the machine to a complete stop by turning off the main switch before operations such as

setup or adjustments inside the chip guard are carried out.

Also turn off the main switch before you attempt to work inside the machine at the rear side of the
machine.

1-1.  NC Operation

Before you begin to operate the machine automatically by tape, make it a rule to check the following points
against a process sheet, a program manuscript, or any other chart giving detailed machining instructions:

(1) Setting of hydraulic power chuck jaws and their gripping pressure

(2) Installation and arrangement of individual cutting tools with respect to their operating sequence

(3) Setting of tool offsets

(4) Setting of zero offsets

(8) Setting of feedrate override to 100%

(6) Setting of softwired limit positions for each axis

(7) Positioning of the turret to the turret indexing position

(8) Positioning of tailstock (when the machine is equipped with tailstock)

All essential information on the setup and check-up procedures is described in the sections that follow.
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1-2.  Setting Zero Offsets

(1) What is Zero Offset?

The common coordinate position from which a complete program is made for a particular component is
termed “zero point or program zero”.

The programming zero is located at the fixed position (center of the spindle) on the X-axis. However, the
program zero on the Z-axis will vary depending on the setup (incl. chuck, jaws, etc.).

With the NC lathe, the program origin (program starting point) is fixed anywhere on the Z-axis, that is, on
the longitudinal axis of the spindle. It may vary with respect to the direction of Z-axis, according to the
chucking requirements. As shown below, there is a difference in the coordinate position of zero points
between one program using jaws A and another program using jaws B. Thisis caused by the difference
in jaw sizes used in respective programs.

The zero offset feature provides for shifting the zero point of the program with respect to the zero point of
the machine to match differences in individual workpieces or setups.

Difference between reference points for machining

Chuck caused by different setup
A B'
Z0
X0 :
Machine zero Reference point of machining on Z-axis

(program zero)

The operator can establish the reference point for machining (zero point of a program) by entering X,
and Z, through the keyboard dimensioned from the fixed zero point of the machine.

“Xo, Zg” is called Zero Offset Values.
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(2) Relation between Machine Zero, Program Origin, Zero Offset Value and Actual Position

Shown below is the positional relationship between the factors involved in the zero offset function:

Machine zero

S

Reference point for Tool with tool offsets

machining X=0,Z=0

(program zero)

Tool offset Z=0
Zoysaiviearini Zero offset Zijasnasis Actual position
Current position Za on machine coordinate system
Current position Za on machine The NC machining program needs
coordinate system distance Z as absolute position of
the tool at A.

Y 3

Y

distance Z, i.e., the absolute position of the tool.

The control always performs calculation “Z55 — Zg5” to obtain

Y

origin) at any desired point by entering zero offset value Zg.

The operator can set the reference point of machining (machining
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(8) Setting Zero Offset Values

There are three possible cases for entering zero offset values:
a) Where zero offset values are unknown, as in cutting the first workpiece for instance.
b) Where zero offset values are known, as in cutting workpieces of repetitive lots.

c) Where the stored offset values are modified.

Explanation for each case is provided in this paragraph with the following example.

20 Measured value
Machine zero 1400.000 (55.12) 100
(3.94)
o
P
>
§ Al
23 3 ) )
uw
=

Reference point for machining
(program zero)

a) Case where zero offset value is unknown:
The explanation below is provided with 1 mm (0.04 in.) unit system.
To set the zero offset value of Z-axis, proceed as follows.

Procedure:

1) Turn the end face of the part with a proper depth of cut in the manual mode.

Z “ i Tool offset Z=0

2) Measure the workpiece length to obtain the actual position of the tool dimensioned from
the program zero.

Assume this dimension is measured as 100 mm (3.94 in.) (100.000).

. LS
%

Reference point for
machining
(program zero)

100
(3.94)
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3) Select the ZERO SET mode by pressing the ZERO SET key.

M E%:;, L)l

4) The display screen is as shown below.

mEFIO SET

SEIGYO-1.MIN

Page 1

ZERO OFFSET
ZERO SHIFT

N 0
[ 97/06/03 17:45:10_1\

ZEBUPOINT*

UNIT Tmm

15384 000

0.000

//////%l ?
e

CAL

o [ | ]

l BACK

|

(F1)(F2](F3](F4](F5)(F6 )(F7)(F8]

5) Select the turret, either A- or B-turret (for two-saddle and two-turret models).

Each time or is pressed, turret A and B is selected alternately.
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6) With the cursor control keys, move the cursor
to the data column of ZERO OFFSET - ZA. @ @
O
[ZERO SET SEIGYO-1.MIN N i
l_97ﬂf_5ﬁl?_:._1.7_4$_1Ll\
Page 1 UNIT Tmm

% ZERD POINT *

X %
ZERD OFFSET 24076. 000 15884. 000

ZERO SHIFT 0.000 0.000

'— o Y
)
m////////

&

4

\:H | ADD ’ CAL ’ ’ " ‘ ‘ -/
(F1)(F2)(F3)(Fa)(F5)(Fe](F7 )(F8)

7) Press function key [F3] (CAL).

8) Key-in [1][0][0] through the keyboard.

OEEO @
OO0 0N0
GO
Press two times @@@ -
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[ZERD_SET SEIGYO-1. MIN N ca\
| _97/06/03 17:46:10 |
UNIT 1mm

Page 1
% ZERO POINT *
X
ZERO OFFSET 24076. 000
ZERO SHIFT 0.000 0.000

Calmlal T T T
(F1)(F2](F3)(F4](F5)(F6)(F7)(F8)

9) Press the WRITE key.

Q000
9.0/00,
0000
OO®E

N"ERAE

With this, the coordinate system is established so that the present tool position takes
coordinate value Z100 mm.
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10) The display screen displays the results of calculation or set value.

[ZERD SET SEIGYO-1.MIN N h
[ 97/06/03 17:46:10 |
Page 1 UNIT 1mm
% ZERO POINT =
X z
ZERO OFFSET 24076.000
ZERD SHIFT 0.000 0.000

=C 100

BACK ‘ ’ ’

\;ET ’ ADD | CAL ’ up S
(F1)(F2)(F3)(F4)(F5](F6 )(F7)(F8]

11) This completes setting the zero offset value.

AC AUT[ON : (1) Never move the turret in the Z-axis direction until zero offset setting is complete.

(2) Forthe X-axis, the reference point does not change even when the checking method or setup
changes. Therefore, there is no need to carry out zero offset each time the set up changes.

(3) Use a tool with offset values of X = 0, Z = 0, where practicable, for zero offset setting. If the
tool offset values are not zero, the zero offset setting procedure will differ from the procedure
indicated above. Refer to the following page.

When a tool with tool offset values is used to set the zero offset value:

The numeral data to be entered through the keyboard is the sum of “measured valuer” and
“tool offset value”.

Setting value = Measured value + Tool offset value
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Example: A tool with a tool offset value of Z = —0.500 is used.

The zero offset value is calculated as

100.000 + (—0.500) = 99.500

Cutting tool with tool offset

Z=0

Setting value

Tool offset value
Measured value

0.5 mm
(0.02 in.)
Reference point for -
machining
(program zero) 100 mm (3.94 in.)

\;‘

Cutting tool with tool offset
Z=-0.500

Ifthe workpiece length is 100 mm (3.94 in.)when it has been cut using a tool with a tool offset
of Z=-0.500 mm (0.02 in.), the position of the tool with a tool offset of Z = 0 is 99.5 mm (3.92

in.) from the reference point (program zero).

A procedure that does not require a modification of the set zero offset value is described below.

1) Carry out steps 1) and 2) as explained before.

2) Enter tool offset data to tool offset #1 register.

To enter tool offset, refer to 3-2-3.

3) Cut the end face of the part by moving only the X-axis in the MDI mode with
T01 01 active. (Refer to 3-3.)

/ N\

Tool No. Tool offset No.

4) Carry out steps 3) through 9) as explained before.

With the procedure above, it is not necessary to modify the set zero offset value by taking the tool
offset value into consideration.

[Supplement] : Never reset the control after cutting the part in the MDI mode.
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b)

Where the zero offset value is known:
To set zero offset value of X-axis, proceed as follows:

Example: Xg=450.230
Zy = 1400.000

Procedure:

1) Select the ZERO SET mode by pressing the ZERO SET key.

NS
/9

3| &
AUTOJ(_MD I

2) The display screen is as shown below.

[ZERO_SET SEIGYO-1. MIN N i
/ 97/06/03 _17:46:1 \
Page 1 UNIT Tmm
% ZERO POINT *
X z
ZERQ OFFSET 15884. 000
ZERO SHIFT 0.000 0.000

r

CAL

_

A

A

\:ET‘ADDICALI /

(F1J(F2)(F3](F4)(Fs (P8 J(F7(F8)

3) Select the turret, either A- or B-turret (for two-saddle and two-turret models).

Each time or is pressed, turret A and B is selected alternately.

DD
GO,

4) With the cursor control keys, move the cursor
to the data column of ZERO OFFSET - XA.



3798-E P-28-A10
SECTION 3 MACHINE OPERATION

5) After pressing function key [F1] (SET), key in [4][5][0][.][2][3] through the keyboard.

6) Press the WRITE key.

/ [ZERO T SETGYO-T.MIN I g\
[ 97/06/03 17:46:10_|
Page 1 UNIT Tmm
% ZERO POINT *#
z
ZERO OFFSET 15884. 000
ZERO SHIFT 0000 0.000

V

CAL

o Talal 1% T T

(F1)(F2](F3](F4](F5)(Fe ) (F7](Fe]

With the steps indicated above, keyed-in zero offset value is stored in the zero offset area of the
memory.

For Z-axis zero offset entry, the same procedure applies.

c) Where the stored zero offset value is to be modified:

Example: Xp=450.230 ........ to subtract 10.000
Zg =1400.000 ....... to add 10.000
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Procedure:

1) Select the ZERO SET mode by pressing the ZERO SET key.

A AaS
/7

2) With the cursor control keys, move the cursor
to the data column ZERO OFFSET - XA. @ @

@@

3) Press function key [F2] (ADD).
4) Key in [-][1][0] through the keyboard.
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5) The corresponding display screen is:

[ZERO _SET SEIGYO-1.MIN N 0
17:46:10 \
Page 1 UNTT Tmm
% ZERO POINT *
X z
ZERO OFFSET 15884. 000
ZERO SHIFT 0.000 0.000

=S 450.230

Calw ol T ] )
(F1)(F2](F3)(F4)(F5)(Fe ) (F7)(Fe)

6) Press the WRITE key, and the display screen changes as shown below.

With the WRITE key pressed, the following calculation is performed in the control and the
result is stored as the X-axis zero offset value.

450.230 + (~10.000) = 440.230

[ZERD SET SE1GYO-1. MIN_ N u\
[C97/06/03 17:46:10 |
Page 1 UNTT Trm
% ZERO POINT *
X z
ZERO OFFSET 15884. 000
ZERO SHIFT 0.000 0.000

=S 450.230
=AD -10

BACK

\:ﬂ ‘ ADD | CAL l UP’ ‘ ‘ /
(F1)(F2](F3)(F4)(F5](F6 )(F7)(F8)

For Z-axis zero offset entry, the same procedure applies.




3798-E P-31-R1
SECTION 3 MACHINE OPERATION

2. MACHINE OPERATION

2-1.  Hydraulic Unit

Standard

Pressure gauge

Variable delivery pump

System pressure adjusting value

Qil filler port

Qil level gauge

Line fiter / /

Suction filter

Fig. 3-1 Hydraulic Unit

(1) Pressure Indication

Pressure setting for the hydraulic unit should be:

| Pressure setting 4.4 MPa {45 kgf/cm? (640 psi)} |
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(2) Adjustment of Hydraulic Pressure

The following outlines the methods of setting individual functional units for operating pressure. Since
the pressure lines for the turret(s) have been adjusted at our factory before shipment, they will not
require readjustments, during the initial installation and subsequent normal service of the machine.

When readjustment is to be made by your plant personnel, extreme caution must be taken in
accordance with the instructions given here to avert any mechanical trouble in the drive lines.

Any necessary adjustment must be made only by authorized personnel, and under all operating
conditions, careless tampering must be avoided.

a) System pressure adjustment (Adjustment is not usually required.)

i ™

Pressure decrease @ Pressure increase

Fig. 3-2 System Pressure Adjusting Valve

b) Hydraulic pressure for power chuck
Refer to 2-3. (2).

c) Hydraulic pressure for tailstock
Adjust with the tailstock pressure adjusting valve. (Refer to 2-5. (2).)

0O Ku MA

T

Power chuck pressure gauge Hydraulic tailstock pressure adjusting value

Power chuck pressure adjusting value (2SC, 2ST) Hydraulic tailstock pressure gauge (2SC)

Fig. 3-3 Hydraulic Pressure for Tailstock
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(8) Hydraulic Qil

Oil Specification

HL32 (MAS)

Amount

40 liter (10.56 gal)

Oil Change Interval

Change after first month of operation and every

6 months thereafter.

NOTICE

: Clean the suction filter, the line filter, and the tank when changing the oil. Check the pressure for
respective actuators.

Since use of clogged cartridge filter allows “dirty” oil to be circulated through the system leading to
serious trouble, it is necessary to change the filters following the procedure indicated below.

Inlet

]

L |

i Drain port

Filter element

Tightening screws

a)

c)

(4 pes.)

b)

After loosening the tightening screws, remove the filter
element upwards.

Discharge the oil through the drain port and clean inside the

case.

Change the filter element.

Filter Element Specifications:

Maker Masuda
Type U038-010P (10 um mesh)
Part No. H0032-0010-03
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2-2. Selection of Spindle Drive Gear Range
(1) Spindle Power Transmission Torque Diagram

- Standard Spindle: 4500 min~! {rpm} (Large Diameter Spindle 3800 min~" {rpm})

kW
] 22 W (30 HF)
23 0 min. ratin;
20 -
{ 15 KW (20 HP) |1
nt. rati
i& {col ng) : :
| r [
|
10 A | ] |
! I
o | I1 N-m o
£ § { 42n i ! | I lsoo” , 8
E {42 Okgi mtmmn m} | 1 | E
& 4 | - 400 o
5 2mm m{ZBGkgi o | | | 5
= 31 % : [ | AR p=
— @
o 1
2 | ! | I &
e 21! 1souu m (19,5 kgt-m (141, ) l | | f2e0 S
| — A 4 i i
| ' | i |
|' ISU,ZN m{13.3 kgl- m{BS.EDﬁ.Ibp} 4y I
i 4 £ | I 100
L | I
osl ! I ] 80
Vi | |
064 | | 60
| ‘ |
| i
044 | | [ I 40
B ‘! ; ’ . — 'I Lt ’ —L1 1 a3
40 50 100 200 300 400 500 1000 2000 300040005000
(38) 45 510 1100 (3800) ;t{.‘.'nUD}
min=1 {rpm

————» Spindle Speed
( ) : Large diameter specification

For heavy-duty cutting, select a spindle speed in the shaded area so that cutting is performed within a
constant output range.

4500
3800
1100 1100 1100 1100
510 510 The low-speed/high-speed range
can be changed by changing the
VAC motor coil connection.
(This change takes approx. 1 sec.)
== L1 45 _— J 38
M42 M41 M42 Ma1
Standard spindle specification Large diameter specification

Fig. 3-4 Spindle Power Transmission Torque Diagram
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2-3.  Hydraulic Chuck

(1) Construction

The construction of hydraulic chuck is shown below.
Jaw nut

Jaw nut Top jaw

Master jaw T N
T aa—— —H.- Draw tube 7
Connecting -
rod Chuck body _L— |
Nut
_—-——’ L’ L g —_—
Draw screw A / / Y |
Draw tube /' _ee——J§ N Pilot bushing il 3
\ . Top jaw |
Wedge plunger ~ Mounting
P  boitB |
CHUCK
] Mounting bolt B operating pedal
Solid Chuck Hollow Chuck

Fig. 3-5 Construction of Hydraulic Chuck
(@) Installation of Hydraulic Chuck

Procedure:

a) Pressthe CONTROL ON/RESET button on the operation panel to turn on the
machine control circuit, and depress the CHUCK operating foot pedal. This
causes the connecting rod in the spindle bore to move forward.

Connecting rod advance
v (Draw tube advance)

[ b) Fasten the draw screws A to the connecting rod. |
(Connecting the draw tube Use the Allen wrench furnished
in the spindle with the chuck) v with the machine.

| c) Secure the chuck body onto the spindle end, using mounting bolts B. [

d) Adjust the draw screw A so that the outer ends of the master jaws become flush
with the peripheral surface of the chuck body when the top jaws are in the
OPEN condition.

The individual chuck jaws can be moved in the “opening” direction as the draw screw A is turned in
the counterclockwise direction. Removal of the hydraulic chuck from the spindle is the reverse of
installation in steps from c) to b).

AWAHNING' . If you enter the area inside the cover to change the chuck, jaws, contact block, etc.,

- shut off the power and ensure the safety for your work.

- do not carry out your work by using M19 (spindle orientation) or M110 (C-axis joint) command.
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(3) Chuck Grip Confirmation

To ensure your safety in using the chuck grip confirmation unit, read the following information carefully
to understand the function and construction of the unit and observe the instructions.

a) Solid chuck cylinder

Hydraulic rotary cylinder
(with lock mechanism) Hydraulic chuck

\ Draw bar
e

Proximity switches

|
i

E ‘.
=
.

Fig. 3-6 Solid Chuck Cylinder

Position of the dog moving with the hydraulic rotary cylinder piston is detected by the proximity
switches to confirm the chuck jaw position. (optional)
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b)

Hollow chuck cylinder

Hydraulic rotary cylinder Draw tube Hydraulic chuck

Proximity switches

Adjusting screw

N A
o

Dog

. =

Fig. 3-7 Hollow Chuck Cylinder

Position of the dog moving with the hydraulic rotary cylinder piston is detected by the proximity
switches to confirm the chuck jaw position. (optional)
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(4)

(5)

Adjustment of Oil Pressure for Hydraulic Chuck

The gripping pressure of the chuck jaws is dependent upon the working pressure of hydraulic fluid which
is determined by the setting of the chuck pressure adjusting valve installed at the front of the machine
(See 2-1.).

A clockwise turn of the valve knob decreases the working oil pressure directed into the chuck cylinder
and counterclockwise turn increases it.

The allowable maximum pressure is indicated in the table below. Adjustthe pressure meeting the types
of chuck.

Maximum Permissible Spindle Speeds and Oil Pressure Setting
Maximum permissible spindle speed varies depending on types of chuck and cylinder to be used.

See the table below:

AN CAUTION

No. Types and Size MPa {kgf/cm? (psi)} | min=" {rpm} | Type of Cylinder

1 | Hollow type B-208A601C 2.30 {23 (327.3)} 4500 S1552

2 | Hollow type B-210A601C 2.91 {29 (412.7)} 4200 S1552

3 | Hollow type B-210A801D 2.38 {24 (341.5)} 3800 S187001

4 | Solid type N-08A601A 2.22 {22 (313.1)} 4500 Y1225R (E)

5 | Solid type N-10A601A 2.57 {26 (370.0)} 4010 Y1225R

6 | Solid type HO1MA8S 2.05 {21 (298.8)} 4500 HH4CB125

: This table indicates the permissible spindle speed for standard chuck. If a chuck other than
those indicated above is used, follow the instruction on the name plate at the front cover of

the machine.

(6) How to Set Maximum Spindle Speed

The maximum spindle speed, which is limited due to chuck specifications, influence of centrifugal force
on chuck gripping force, imbalance of the workpiece, efc. can be set by program.

Format:

G50 SCOOE  swss e To be specified in a block without other command

A

Specify the required maximum spindle speed.

Programmed maximum spindle speed is effective until another spindle speed is designated.
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(7) Adjusting Proximity Switch Longitudinal Position (optional)

a) For solid cylinder

Loosen the screws clamping the two proximity switch plates to slide them with the proximity switch
to determine the position. After determining the position, tighten the proximity switch plate clamp
SCrews.

Proximity switch
plate clamp screw
(2 screws each)

, (adjusting stroke)
Proximity

I
/5

Fig. 3-8 Adjusting Proximity Switch Position (for Solid Cylinder)

ACAUTION : The proximity switch position is adjusted to provide the required clearance to the dog (1 mm

(0.04 in.)) before shipment. Thus, adjustment is not required usually.

Proximity switch

— Clearance '
7 [1 mm (0.04 in.)]

M e

| pog

Fig. 3-9 Clearance between Proximity Switch and Dog
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b) For hollow cylinder

Loosen the screws clamping the two proximity switch plates to slide them with the proximity switch
to determine the position. After determining the position, tighten the proximity switch plate clamp
SCrews.

Proximity switch plate clamping screw

%«_ / (2 screws each) Proximity switch
I -e}fe- Adjusting screw

=
N — —
. i o
] Proximity d , N
Adjusting stroke \_SWitch | s
L)

-
T
LI

Dog

Adjusting screw

hiw

Fig. 3-10 Adjusting Proximity Switch Position (for Hollow Cylinder)
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(8) Setting Proximity Switches

a) OD chucking

Set the proximity switches at the positions as indicated below:

b)

el

(B)

Cé ")

1)1

=
= o

Proximity switch (A): Piston advance end

Proximity switch (B): Chuck gripping position

Piston retract end (jaw close end)

i
&=

e ———

]

il
4

Piston advance end (jaw open end)

Chuck gripping position

ID chucking
Set the proximity switches at the positions as indicated below:

L

!

(B) (A)
—r] .-
—=f

L L

Chuck side 1
M . %
-+ e
DR SN %

Fig. 3-11 Setting Proximity Switches (OD Chucking)

=
=

=

Note:

1]

1
l

Proximity switch (A): Chuck gripping position
Proximity switch (B): Piston retract end

Piston advance end (jaw close end)

Chuck gripping position

Piston retract end (jaw open end)

Fig. 3-12 Setting Proximity Switches (ID Chucking)

According to the OD/ID chucking, the proximity switch to be set at the chuck gripping
position differs.

AACAUTION

. Always actually clamp the workpiece to set the proximity switch at the chuck gripping position.
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(9) Confirmation Signals

a) Signal input status display

Whether or not the proximity switches are set correctly and corresponding signals are input can be
checked by the check data display screen.

For the procedure to display the CHECK DATA screen, refer to OSP MAINTENANCE MANUAL.

/ AUTO OPERATION AMIN N 0 \
97/08/07 12:00:00
CHECK DATA A TURRET UNIT 1
1/0 CHECK No. 27  SSI4 2/2  PAGE 22
CINPUT] | [OUTPUT]
BIT LABEL BIT LABEL | BIT LABEL BIT LABEL
0 iTSAL 8 iCHPL | 0 oACLI 8 HYMON
1 iTSAZ 9 iCHP2 | 1 oACL2 9 OBONT
2 iTSEF A icHcLC | | 2 oACL3 A oCHCLO
3 iTSOAC B iCHOPC 3 oACLNT B oCHOPO
4 iTSLMC C iTCLB | SADO C oTCLB
5 §TSRIC D iTUCB | 5 of D oTUCB
6 iDRSRB/  E iTCLA | & E
7 iSTISUC P iTUCA | 7
DATA=00H DATA=00H |  DATA=00H
PROGRAMJACTUAL | PART | BLOCK | [ | CHECK |

SELECT | POSIT |PROGRAM| DATA | SERCH |

| DATA |[EXTEND]

(F1)(F2)(F3)(F4)(F5)(F6)(F7)(F8)

Fig. 3-13 Signal Input Status Display

b) Checking input signals

P,

Indicates the proximity
switch signal input position.
Label is highlighted when
the signal is input from the
corresponding proximity
switch.

When the proximity switches are set in the correct position, the signals change as indicated below

according to the chuck status.

OD chucking:

At chuck gripping position
iCHOPC ..... 0
iCHCLC ...... 1

At piston retract end position
iCHOPC ..... 1
IBHCLG i 0

ID chucking:

At chuck gripping position
iCHOPC ..... 1
iCHCLC ...... 0

At piston advance end position
iCHOPC ..... 0
iCHCLC ...... 1



3798-E P-43-R10
SECTION 3 MACHINE OPERATION

c)

Operation completion confirmation delay timer

There may be cases in which the chuck open/close is not completed even if the corresponding
signal is input. For such cases, timer function can be used to delay the confirmation of the chuck
operation after the input of the signal.

The timer is set using the following parameters.
MC USER PARAMETER (CHUCK)
Chuck clamp answer time

The timer to set the delay duration after the input of the signal from the chuck gripping position
proximity switch to confirm the chuck close state.

MC USER PARAMETER (CHUCK)
Chuck unclamp answer time

The timer to set the delay duration after the input of the signal from proximity switch detecting
the piston retract end (for OD chucking) or the piston advance end (for ID chucking) to confirm
the chuck open state.

Setting is made in units of 0.01 sec. The default values for these parameters are indicated below.
Chuck clamp answer time: 100 (1 sec)
Chuck unclamp answer time: 0

For the procedure to set the data for MC USER PARAMETER, refer to OSP OPERATION
MANUAL.
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(10) Hydraulic Chuck Clamping Force Characteristics Diagram

For solid chuck

a)

({wdi} | uw) paads Bupeloy ¥onyo

l\\..\l
-
00sYy 0007 000E oooz oooL 0
{(sal auo_m_ 16y Emw” £b2sz {(wd)y-uw obos}
{(sal 16e9) By SoBE} N SEYEE %
_’ // f/ r
// v el Y m\ﬁ
N
N
/,///
f!./ll.z
!!!f;l..r
[
.....I-Illf
N ks
[
/ \N’ {(sq1 9895 1) 1B% 01
{(sd 0zg) Awo/s6% 92} BdW 252 : BInssAld // \
(3) "szzIA : tepullfo RN
RN
VI090VO0L-N :  3onyo \ T~
/.I....!.
I

{(1sd g1€) Auo/by g2} edi 22'2 : ainssald
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V1080VBO-N :  ¥onuyo

sq) evaze) 164 Lvaot)

T

0000E

00057

00009

0E669

00054

00006

S6700L
000S0L

Clamping Force (N)

e

Fig. 3-14 Chuck Speed - Clamping Force Diagram (for Solid Chuck)
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Fig. 3-15 Chuck Speed - Clamping Force Diagram (for Hollow Chuck)
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(11) General Precaution for Using Power Chucks

ACAU'I"ON : In order to insure maximum safety in operation, the following points call for your special

notice:
(4) Select the right chuck that matches the machine’s capacity.

(5) Workpieces should be clamped in the chuck without imbalance. Selection of cutting
conditions must be made referring to (10) “Hydraulic Chuck Clamping Force Characteristics
Diagram” since chuck jaw gripping force varies depending on the spindle speed.

The maximum spindle speed and maximum allowable pressure limit (maximum setting) are
indicated on the instruction plate attached to the front of the chip guard.

The maximum spindle speed refers to the speed at which the chuck can be turned, with its
gripping force maintained more than one-third of its rating, while the outer ends of the
individual top jaws are positioned evenly with the peripheral surface of the body.

(6) When soft top jaws larger than standard ones provided with the machine are prepared by the
customer and used with the chuck, keep in mind that developing centrifugal force and
decreasing efficiency may reduce the actual gripping force. Be sure to reduce the spindle
speed accordingly.

(7) Where jaw nuts shown below go beyond the peripheral surface of the body, only one bolt
secures the corresponding jaw and a very dangerous condition is created. Always locate the
jaw nuts within the periphery of the body as shown below. Itis a good and safe practice to use
soft top jaws that are made to fit the actual work configuration.

Jaw nut Jaw
i-F-"rr'.f

T bva T
P rT
WHaGtieg Pt g
1.} o [T P e
Ly e byl
] : |Ly a

o

Wrong Right
(8) Before starting spindle rotation, be sure to close the front door.

(12) Change of Chuck Gripping Direction - ID/OD Gripping
Gripping direction of the power chuck - ID gripping and OD gripping - can be changed by the parameter.

The change of gripping direction may be made only while the spindie stops.

(13) Greasing

AC AU'”ON : The chuck has grease nipples either on the chuck front face or on its periphery. Apply grease
(Molykoat EP grease) to the nipples every day.

Since chips and foreign matter accumulate on the jaw moving surfaces on the chuck, clean them
every day and lubricate them with the hydraulic oil (HL32, MAS).
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2-4,

Cutting Soft Top Jaws of Power Chuck

There are three different methods applied in cutting soft top jaws of chuck jaws for chucking a particular lot of
parts.

- by pulse feed handwheel

- by tape

- by manual data input (MDI)

They are all basically the same operations, and itis advisable to use the tape or the manual datainput when a
good finish on the chucking surfaces of the jaws is essential.

Now let's explain the steps necessary to produce the top jaws for chucking the diameter of 70 mm (2.75 in.)
with a depth of 15 mm (0.6 in.) by use of the manual data input.

{0.59)

1§

=
Tr
e

e U

™ 50 (1.97)
~. 670 (2.76

AN

Fig. 3-16 Cutting Soft Top Jaws
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(1) Procedure

a)

b)

d)

Grip a ring of proper diameter in the chuck.

$50 mm (2 in.) ring for instance

Locate the tool tip point at point A and set the zero offset value so that the actual position of X-
axis is equivalent to the ring diameter; 50 mm (2 in.) in this case.

Actual position: X =50.000 mm
(X =2.0000 in.)

Locate the tool tip point at point B and set the zero offset value so that the actual position of
Z-axis is equivalent to the required chucking depth of length; 15 mm (0.6 in.) in this case.

Actual position:  Z = 15.000 mm
(Z=0.6000in.)

Proceed with cutting by entering the following commands block by block.

In the example, the depth of cutis 5 mm (0.2 in.) and the feedrate is 0.1 mm/rev (0.004 ipr). The
spindle speed must be selected to suit the operation.

G50 SO00
Goo X60 Z 18 S0O00 M41 MO03
Go1 Z 01 F0.1
Goo X58 Z 18
X69.6
GO1 Z 0.1
G0o X67 Z 18
X70
Go1 Z 0
X48
G00 Z500 M05
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2-5. Hydraulic Tailstock Operation

O

Tailstock Position Setting (when moved manually)

Move the turret to the X-axis plus limit position.

[g_,J

Tailstock joint hole in
the upper saddle

Saddle

Tailstock body joint pin

Fig. 3-17 Tailstock Position Setting

Move the saddle to align the center of the tailstock joint hole in the upper saddle and the center of the
tailstock body joint pin. After loosening the four tailstock body clamp screws to unclamp the tailstock
body, connect the tailstock body to the saddle.

Move the saddle using the pulse handle to bring the turret body to the required position. Release the
joint pin of the turret body from the saddle and tighten the four clamp screws to fix the tailstock body to
the bed.

NOTICE

: When extracting the joint pin after moving the saddle and tailstock using the pulse handle, feed the

saddle about 0.5 mm (0.020 in.) in reverse direction using the handle. This is to prevent a side of
the joint pin from interfering with the towing block when the pin is extracted.

(In MDI or automatic operation mode, the above reverse feed is automatically performed.)
Adjusting Tailstock Spindle Thrust

Tailstock spindle thrust can be adjusted by the pressure adjusting valve at the right side of the
machine front. For details, refer to 2-1. (3). The maximum hydraulic pressure for tailstock thrust is
1.8 MPa {18.5 kgf/cm?2 (263.0 psi)} and the thrust with such pressure setting is 4900 N {500 kgf
(1100 Ibf)}.

Note that the tailstock spindle thrust largely affects the service life of the main spindle; do not set
the thrust unnecessarily high.




3798-E P-50
SECTION 3 MACHINE OPERATION

@

3)

N {kgf}
4900 {500}

3900 {400}

2940 {300}

1960 {200}

980 {100}

Tailstock Spindle Thrust

0 0.4{4} 0.75{7.5} 1.1{11} 1.5{15} 1.8{18.5} MPa {kgflcm?2}
—_—
Hydraulic Oil Pressure

Fig. 3-18 Relation between Hydraulic Oil Pressure and Tailstock Spindle Thrust
Center-work/Chuck-work Selector Switch

The tailstock setup (for center-work tailstock is used, for chuck-work tailstock is not used.) condition
should be set to the corresponding parameter.

Center-work:  The tailstock sleeve operation (advance/retract) is controlled by the foot pedal switch.
The spindle can rotate only when the left foot pedal switch is fully depressed.
Chuck-work:  The tailstock sleeve operation (advance/retract) is not controllable.

The spindle can rotate only when the tailstock sleeve is located at the retract end.

Advancing/Retracting Tailstock Sleeve

Advance and retraction of the tailstock sleeve can be performed by the foot-operated pedal switches
located at the front of the machine.

Left foot pedal switch (2-step type) Right foot pedal switch (1-step type)
for sleeve advance for sleeve retract

a) Left pedal switch (2-step type) is used to advance the sleeve.
First slight-depress of pedal:
The sleeve advances while the pedal is depressed. (Spindle does not rotate.)
Second full-depress of pedal:

When depressed fully, the sleeve advances up to the stroke end. (Spindle rotates.)

b) Right pedal switch (1-step type) is used to retract the sleeve. When depressed, the sleeve
retracts up to the stroke end.
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(4) Allowable Load and Speed of the Revolving Center

The table given below indicates the allowable maximum load for MT No. 5 revolving center. Make sure
to use the center within the limits indicated in the table.

Allowable Load (kN {kgf}) (life: 2000 hours)

Load Type
Speed Radial Thrust
min~" {rpm}
500 6.3 {640} 4.7 {480}
1000 5.9 {600} 3.7 {380}
1500 5.2 {530} 3.2 {330}
2000 4.8 {490} 2.9 {300}
2500 4.5 {460} 2.7 {280}
3000 4.2 {430} 2.5 {260}
3500 4.0 {410} 2.4 {250}

(5) Ifthe machine is left stopped for a long time (for more than 30 minutes), remove a workpiece from
the machine.

If the machine is left stopped for a long time with power switched off, tailstock sleeve thrust will be
lowered gradually. This might cause a workpiece, held by the tailstock sleeve, to fall, damaging the
machine.

2-6. Cautions on Operating the Turret

AC AUT'ON : When indexing the turret, retract it to a position where rotating of the turret does not cause
interference between the tools in the turret and the workpiece or chuck.

For 0.5 seconds after the completion of turret indexing, the turret may not be clamped securely.
Therefore, do not start machining within this period.

2-7. Interlock

NOTICE : The machine has the following interlock functions. Since these functions are very important for
safe operation, read the explanation of them carefully to understand how the functions operate
before operating the machine.

(1) Maximum Spindle Speed Interlock Function

The allowable maximum speed of the spindle is determined by the spindle speed set with the
G50 command and the allowable speed of the chuck to be used. The spindle speed must be
clamped at the lower value of these. ltis not possible to start the spindle unless the allowable
maximum spindle speed (clamp speed) is specified in a program. For details of the value to
be set and how to specify it, refer to the OSP OPERATION MANUAL provided separately.
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NOTICE

: (2)

3)

Door Interlock E Function

Since hazardous situation is constituted if the spindle and the turret are operated at high
speeds while the door is open, this function sets the limits in machine operation performed
with the door opened.

- Spindle speed: Lower than 50 min—!

- Axis feed: 2 mm/min (0.079 ipm)

- Turret indexing: Step by step (only in manual mode; not allowed in other modes)

For more details, refer to the SAFE OPERATION FUNCTIONS provided separately.

Safety Door Switch

The function prevents the front door from being opened by mistake. While the machine is
operating, the safety door switch provided at the top of the front door locks it closed so that it
will not be opened.

Before opening the front door, make sure to confirm that the machine has completely
stopped. Ifthe front door is forcibly opened while it is locked by the safety door switch, it could
cause switch failure.

The door is in the locked state when the power is turned OFF. To open the door when the
power is off, after power failure for example, release the lock by using a release key supplied
with the machine.

Release key insert slot

Safety door switch

2-8.  After Completion of A Day’s Operation

(1) Press the CONTROL OFF button on the operation panel.

() Turn the main switch on the control box to OFF.

(3) Clean the machine and keep the surrounding area neat and in order.



3798-E P-53
SECTION 3 MACHINE OPERATION

2-9.

Manually Operated Chuck

Four-jaw Independent Chuck (Kitagawa)
(1) Inspection
Check the model name indicated on the chuck body, possible damages during transportation, and
accessories.
(2) Standards

The four-jaw independent chucks (Kitagawa) are manufactured in strict adherence to the standards
stipulated in JIS B6154 (Independent chucks). The standards applied in manufacturing and inspection
of the chucks are provided on the following pages.
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IC Type
Unit: mm (in.)
Type Maximum Chucking Diameter | Run-out of Chuck Body . Bolts
_ , | Circumference and Front | Adaptor Installation No. of Bolts
inch | mm | ID Chucking | OD Chucking | Face Section Dimensions | P.C.D. R
X Bolt Size
<+ 100 40 (1.57) 90 (3.54) Within 0.030 75 +0.030 86 4-M8
(0.00118) (2.95) | (0.00118) | (3.39)
0
6 150 60 (2.36) 140 (5.51) 130 +0.040 115 4-M10
(5.12) | (0.00157) | (4.53)
8 200 75 (2.95) 185 (7.28) 175 0 155 4-M12
(6.88) (6.10)
10 | 250 95 (3.74) 220 (8.66) 150 125 4-M12
(5.91) (4.92)
12 | 300 125 (4.92) 265 (10.43) 170 140 4-M12
(6.69) (5.51)
14 | 350 155 (6.10) 310 (12.20) | Within 0.035 190 +0.046 160 4-M12
(0.00138) (7.48) | (0.00181) | (6.30)
16 | 400 | 190 (7.48) | 360 (14.17) 210 0 180 4-M16
(8.27) (7.09)
18 | 450 220 (8.66) 405 (15.94) 230 200 4-M16
(9.06) (7.87)
20 | 500 250 (9.84) 450 (17.72) | Within 0.040 250 220 4-M16
(0.00157) (9.84) (8.66)
22 | 550 | 290 (11.42) 500 (19.69) 275 | +0.052 240 4-M20
(10.83) | (0.00205) (9.45)
24 | 600 | 320 (12.60) | 550 (21.65) 300 0 260 4-M20
(11.81) (10.24)
26 | 660 | 370 (14.57) 610 (24.02) | Within 0.045 325 | +0.089 275 8-M26
(0.00177) (12.80) | (0.00350) | (10.83)
28 | 710 | 385 (15.16) | 650 (25.59) 350 0 300 8-M20
(13.78) (11.81)
30 | 762 | 435 (17.13) 700 (27.56) 375 325 8-M20
(14.76) (12.80)
32 | 813 | 485 (19.09) 750 (29.53) | Within 0.050 400 350 8-M20
(0.00197) (15.75) (13.78)
36 | 915 | 555 (21.85) 850 (33.46) 450 +0.097 400 8-M24
(17.72) | (0.00382) | (15.75)
40 |1000 | 630 (24.80) 940 (37.01) | Within 0.060 500 0 450 8-M24
(0.00236) (19.69) (17.72)
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IA Type
Unit: mm (in.)
Spindle Type Minimun? Chucking Diameter | Run-out of Chuck Body Circumference and

Nose ID Chucking | OD Chucking | Front Face

IA5-200 75 (2.95) 185 ( 7.28) Within 0.030 (0.00118)
A5 IA5-250 95 ( 3.74) 220 ( 8.66)

IA5-300 125 (4.92) 265 (10.43)

IA6-205 75 (2.95) 185 ( 7.28)

IA6-250 95 (3.74) 220 ( 8.66)

IA8-300 125 (4.92) 265 (10.43)
A-6 IAB-350 155 (6.10) 310 (12.20) | Within 0.035 (0.00138)

IA6-400 190 (7.48) 360 (14.17)

IAB-450 220 (8.66) 405 (15.94)

IA6-500 250 (9.84) 450 (17.72) | Within 0.040 (0.00157)

IA8-250 95 (3.74) 220 ( 8.66) Within 0.030 (0.00118)

IA8-300 125 (4.92) 265 (10.43)

IA8-350 155 (6.10) 310 (12.20) | Within 0.035 (0.00138)
P IA8-400 190 (7.48) 360 (14.17)

IA8-450 220 (8.66) 405 (15.94)

1A8-500 250 (9.84) 450 (17.72) Within 0.040 (0.00157)

IA8-550 290 (11.42) 500 (19.69)

IA8-610 320 (12.60) 550 (21.65)

IA11-400 190 (7.48) 360 (14.17) | Within 0.035 (0.00138)

IA11-450 220 (8.66) 405 (15.94)

IA11-500 250 (9.84) 450 (17.72) | Within 0.040 (0.00157)

IA11-550 290 (11.42) 500 (19.69)
A IA11-610 320 (12.60) 550 (21.65)

IA11-710 385 (15.16) 650 (25.59) | Within 0.045 (0.00177)

IA11-750 435 (17.13) 700 (27.56)

IA11-800 485 (19.09) 750 (29.53) | Within 0.050 (0.00197)

IA11-915 555 (21.85) 850 (33.46)

IA11-1000 630 (24.80) 940 (37.01) | Within 0.060 (0.00236)
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(8) Installing Chuck

a)

b)

Accuracy of adaptor installation section has direct influence to the workpiece chucking
accuracy. Therefore, machine the adaptor very carefully. Required accuracy is within 0.005
mm (0.00020 in.) for run-out on circumference, face run-out, and flatness.

Any damages such as score or foreign matter on fitting parts and installation surfaces will
deteriorate chuck installation accuracy. Install the chuck only after cleaning both the chuck and
the adaptor.

After the installation of the chuck, measure run-out of the chuck body circumference and face.
Run-out must be within 0.020 mm (0.00079 in.).

Insert the chuck onto the spindle with the chuck drive pin hole aligned with the spindle pin.
Tighten the chuck clamping bolts gradually and uniformly. After the installation, the chuck fits
on the spindle end face in the following manner as illustrated below.

Chuck seating
Clearance surface

CR |

Chuck seating 2PN Clearance
urtace Chuck seating
surface

“~._ Clearance

Fig. 3-19

d) To clamp a workpiece, use only the handle supplied with the chuck. If a workpiece is clamped

forcibly by inserting a pipe into the handle hole, chucked part will be distorted causing shorter
life and deteriorated accuracy.

If higher clamping force is required for your turning operation, use a larger chuck.

AACAUTION

: To hold a long workpiece, always use a tailstock or work rests to support the free end of the

workpiece.
P) €=€1+ (¢4 X 3.5)
4 The workpiece whose length “¢” is longer than the value
—I' calculated using the formula above, it is recommended to
| use a tailstock.

e)

Never tap a workpiece held in the chuck.

f)  Select the chuck size meeting the intended machining operation.
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(4) Lubrication and Cleaning

NOTICE

: To ensure high accuracy for a long period, clean the fitting portions between the chuck body and

the chuck jaws, and between the chuck jaw serration and a screw. For the cleaning, remove the
jaws.

Supply oil once or twice a day.
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(5) Maximum Speed

A\CATION

: Each chuck has its allowable maximum speed. If a chuck is rotated at a speed exceeding this
limit, it will institute hazards to both operators and the machine.

Always tighten or clamp the workpiece at the torque specified in the table below and use the chuck
at a speed lower than the indicated maximum speed.

Chuck Specifications — Flat Back Type Chuck

Gripping Force Maximum Gripping Force Chuck
Handle Gisoin D oD _ Inertia Allowable
Type TIS':%'Z:E Forc%F;Ja%v Chuclfing Chucifing che;?t?}t &?E@ Shgz;;j
{kgfm (b | KN aF (OO} ] mm(n) | mm @in.) {katm?} | min-1 {rpm}
IC-4 34 4.9 40 90 24 0.1 2000
{3.5 (25.3)} {500 (1100)} (1.57) (3.54) (5.3) (0.01)
IC-6 49 5.9 60 140 6.1 0.8 1600
{5 (36)} {600 (1320)} (2.36) (5.51) (13.4) (0.08)
IC-8 83 9.8 75 185 14.8 29 1600
{8.5 (61.5)} {1000 (2200)} (2.95) (7.28) (32.6) (0.3)
1C-10 118 13.7 85 220 21 5.9 1600
{12 (87)} {1400 (3080)} (8.74) (8.66) (46) (0.6)
IC-12 147 15.7 125 265 29.5 13.7 1400
{15 (108)} {1600 (3520)} (4.92) (10.43) (64.9) (1.4)
1C-14 157 16.7 155 310 40 28.4 1400
{16 (116)} {1700 (3740)} (6.10) (12.20) (88) (2.9)
IC-16 215 19.6 190 360 56.5 441 1200
{22 (159)} {2000 (4400)} (7.48) (14.17) (124.3) (4.5)
IC-18 215 19.6 220 405 70 68.6 1200
{22 (159)} {2000 (4400)} (8.66) (15.94) (154) (7.0)
IC-20 245 21.6 250 450 90 116 900
{25 (181)} {2200 (4840)} (9.84) (17.72) (198) (11.8)
1C-22 245 21.6 290 500 135 173 900
{25 (181)} {2200 (4840)} (11.42) (19.69) (297) (17.8)
1C-24 275 225 320 550 150 248 900
{28 (203)} {2300 (5060)} (12.60) (21.65) (330) (25.3)
IC-26 275 225 370 610 176 411 900
{28 (203)} {2300 (5060)} (14.57) (24.02) (387) (42)
1C-28 294 23.0 385 650 247 569 900
{30 (217)} {2350 (5170)} (15.16) (25.59) (543) (58)
I1C-30 294 23.5 435 700 284 784 600
{30 (217)} {2400 (5280)} (17.13) (27.56) (625) (80)
IC-32 294 23.5 485 750 357 1039 600
{30 (217)} {2400 (5280)} (19.09) (29.53) (785) (106)
IC-36 353 23.5 555 850 413 1696 600
{36 (260)} {2400 (5280)} (21.85) (33.46) (909) (173)
IC-40 510 294 630 940 600 2971 600
{52 (376)} {3000 (6600)} (24.80) (37.01) (1320) (303)
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Chuck Specifications — Type A Short Taper Chuck

Gripping Force Maximum Gripping Force Chuck
; Max.
i Handle Gritpi Inertia
Sﬁgsd;e Type Torque Fo::::pe?ilna%v ID Chucking | OD Chucking | Weight GD2 Ag%";iz"a
{kgf-m (Ibf-ft)} {kgf-m<} {rom}
A2-5 1A5-200 83 9.8 75 185 14.9 3.1 3600
{8.5 (61.5)} | {1000 (2200)} (2.95) (7.28) (32.8) (0.32)
A2-6 1A6-250 118 14.7 95 220 242 7.45 3000
{12 (87)} {1500 (3300)} (3.74) (8.66) (53.4) (0.75)
IA6-300 147 16.7 125 265 39.1 15.7 2000
{15 (108)} | {1600 (3520)} (4.92) (10.43) (86.0) (1.6)
IAB-350 147 15.7 155 310 50.9 294 2000
{15 (108)} | {1600 (3520)} (6.10) (12.20) (112.0) (3.0
I1A6-400 215 19.5 190 360 69.8 46.1 1800
{22 (159)} {2000 (400)} (7.48) (14.17) (153.6) (4.7)
1A6-450 245 225 220 405 97.2 69.6 1200
{25 (181)} | {2300 (5060)} (8.66) (15.94) (213.8) (7.1)
IAB-500 245 22.5 250 450 103.5 132 1200
{25 (181)} | {2300 (5060)} (9.84) (17.72) (227.7) (13.5)
A2-8 IA8-350 215 19.5 155 310 56.2 30.4 2000
{22 (159)} | {2000 (4400)} (6.10) (12.20) (123.6) (8.1)
IAB-400 245 225 190 360 73.8 49.0 1800
{25 (181)} | {2300 (5060)} (7.48) (14.17) (162.4) (5.0
1A8-450 245 225 220 405 102.5 716 1200
{25 (181)} | {2300 (5060)} (8.66) (15.94) (225.5) (7.3)
1A8-500 245 225 250 450 108.4 139 1200
{25 (181)} | {2300 (5060)} (9.84) (17.72) (238.5) (14.2)
1A8-550 245 22,5 290 500 123 158 1200
{25 (181)} | {2300 (5060)} (11.42) (19.69) (271) (16.1)
IA8-610 275 225 320 550 136 226 1100
{28 (203)} | {2300 (5060)} (12.60) (21.65) (299) (22.8)
A2-11 | IA11-500 245 225 250 450 130 166 1200
{25 (181)} | {2300 (5060)} (9.84) (17.72) (286) (16.9)
IA11-550 245 225 290 500 145 185 1100
{25 (181)} | {2300 (5060)} (11.42) (19.69) (319) (18.9)
IA11-610 275 225 320 550 204 338 900
{28 (203)} | {2300 (5060)} (12.60) (21.65) (449) (34.5)
1A11-710 392 29.4 385 650 257 588 800
{40 (289)} | {3000 (6600)} (15.16) (25.59) (565) (60)
1A11-750 451 29.4 435 700 300 840 800
{46 (333)} | {3000 (6600)} (17.13) (27.56) (660) (85.7)
IA11-810 539 29.4 450 750 380 1300 600
{55 (398)} | {3000 (6600)} (17.72) (29.53) (836) (132.5)
1A11-915 451 29.4 555 850 440 1809 600
{46 (333)} | {3000 (6600)} (21.85) (33.46) (968) (184.5)
IA11-1000 657 36.3 630 940 570 2824 600
{67 (485)} | {3700 (8140)} (24.80) (37.01) (1254) (288.2)

(cont'd)
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Gripping Force Maximum Gripping Force Chuck
; Max.
Spindl Handle Grippin h , neitin
l‘ﬁ?sée Type Torque Forci? Ja%v ID Chucking | OD Chucking | Weight GDi Ag‘;;zgle
gf'rlnbf o3 | KN ficaf (1) mm (in.) mm (in.) kg (Ib) N-m it
{kgf-m ( {kgf-m?} {rom}
A2-15 | 1A15-610 441 26.5 280 520 215 394 900
{45 (325)} {2700 (5940)} (11.02) (20.47) (473) (40.2)
IA15-710 451 27.5 385 650 280 798 800
{46 (333)} {2800 (6160)} (15.16) (25.59) (836) (81.5)
1A15-750 451 27.5 420 690 230 933 600
{46 (333)} | {2800 (6160)} | (16.54) (27.17) (506) (95.2)
IA15-810 539 29.4 460 750 392 1339 600
{55 (398)} | {3000 (6600)} |  (18.11) (29.53) (616) (136.6)
1A15-915 726 29.4 500 800 500 2043 500
{74 (535)} | {3000 (6600)} | (19.69) (31.50) (1100) | (208.5)
1A15-1000 726 29.4 550 900 610 2842 500
{74 (535)} {3000 (6600)} (21.65) (35.43) (1342) (290)
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SECTION 4 INSPECTION AND MAINTENANCE OF
MACHINE

Your CNC lathe is a highly efficient production machine calling for a much higher utilization rate than an
engine lathe.

This section deals with the maintenance requirements which must be met by every user in order to insure
excellent, trouble-free performance and prolonged life.

Italso outlines some basic steps to pinpoint possible causes of trouble, together with troubleshooting hints, if
your CNC lathe is found out of order in any way, or in need of readjustment or repair.

Generally, NC lathes are used at three to four times higher “utilization” rates than manually controlled engine
lathes. To insure a maximum productive time with a minimum of downtime, the machine must be periodically
inspected and carefully serviced.

A periodical inspection schedule is presented below. In addition to the regular maintenance items given
here. There are some maintenance items which should be checked according to the actual condition of the
machine, as described in this section.

Periodical Inspection Schedule

Frequency Inspection ltems

Daily (1) Check oil level through the oil level gauges in the hydraulic power unit, slideway
lubricating oil tank and spindle coolant unit.

Check oil flow through the oil window.

() Check source pressure of the hydraulic unit, chuck pressure and tailstock
pressure.

(3) Supply lubricating oil to the power chuck master jaw.

Monthly (1) Check the bedways for level and straightness.
(2) Flush out the hydraulic power unit and change the hydraulic fluid.
(3) Change cooling oil in the spindle cooling unit.

These three items must be carried out after the first month of operation following
initial installation of the machine.

Every six (1) Change hydraulic oil in the hydraulic unit.

manihs (2) Supply lubricating oil to the chip conveyor.

(3) Change cooling oil in the spindle cooling unit.

The following details the regular maintenance requirements for your CNC lathe.
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1. LUBRICATION

NOTICE

: The machine should be completely and correctly lubricated in strict adherence to the directions in
the Lubrication Chart in the following page.

(1)

@)

(3)

Always use the specified lubricating oil.

a) Ifthe oil other than specified is used, the lubrication unit might fail to operate
normally.

b) Lubricating oil used in common with coolant or lubricating oil used in common with
hydraulic oil might cause corrosion of lubrication unit or mixing of oils to result in
lubrication failure, which, in turn, leads to damages on the slideway surfaces.

For coolant, use the specified coolant.

a) Coolant usually contains chemical additives such as activator. If improper coolant is
used, lubricating oil will be affected by chemicals and therefore, use the specified
coolant so far as possible.

b) If coolant which is not our recommendation is to be used, check to be sure that it will
not cause any following problems.

Mixing with lubricating oil, possible parting, peel of paint, rusting, and swelling of
packings.

If a problem is found during the use of the coolant, avoid the use of such coolant.
Amount of lubricating oil and its discharge condition must be checked everyday.

a) Whether or not lubricating oil is properly supplied can be checked by checking oil
level in the tank. For normal oil consumption amount, refer to 1-2 in this section.

b) Prior to shipment of the machine from our plant, the oil and the coolant tanks are
flushed out and must therefore be refilled during the initial installation of the machine.
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Lubrication Chart

(1) Standard Spindle, Large Diameter Spindle ©

A !
e BZI] n Optional
i |
@3) , . :_ ki ) Hydraulic line filter
B
Coolant tank filter
CNC unit d
-
| : / / ©
|| e————x
2k
' el . Optional
| | ! -
plit =
/ / i EE
(4) (1) 2 3
Fig. 4-1 Lubrication Chart
No. Oiling Points Quantity Oil Used (MAS) Remarks
1 | Chuck jaw As needed | Molykoat EP grease __ | Everyday when cleaning
(Dow Corning) chuck jaws
2 | Centralized slideway 4.4 dm3 (L) |Tonna Oil T68 G68 | As needed
lubrication tank (1.16 gal) | (Shell)
3 | Coolant tank 2SC 135 dm3 (L) |Hi-chip NC10 As needed
(side disposal type) | x 600 | (35.64 gal) | (Taiyu)*!
Coolant tank 28T 350 dm® (L) .
(rear disposal type) | X350 | (92.4 gal)
Coolant tank 2SC 180 dm® (L)
(side disposal type) | x 1000 | (47.52 gal)
4 | Headstock coolling unit 15 dm3 (L) |Velocite No. 3 FC2 |In 1 month after initial
(3.96 gal) [ (Mobil) installation
Every 6 months after that
5 | Hydraulic power unit 40 dm?® (L) [DTE Oil Light HL32 |In 1 month after initial
(10.6 gal) | (Mobil) installation
Every 6 months after that
6 | Chip conveyor As needed |Mobilux 2 (Mobil) XM2 | Replenish every 310 6
months.

1

Refer to Table 4-1 on next page for similar oil of other makers.

Note:  Chip conveyor

is optional.

Use NC10 diluted by 20 to 30 times their volume with tap water or distilled water.
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(2) High-speed Spindle (10000 min~') (Optional)

6)

(6)

|
CNC unit [
|

[ —mer -

& |

: Ir"-": ----- S
i i R -
|-t P /L

/

Q] (1

/ =

@)

Optional

Return filter

Coolant tank filter

1]
L

©)

(©)

Optional

Fig. 4-2 High-speed Spindle (10000 min~) (Optional)

No. Oiling Points Quantity Oil Used (MAS) Remarks
1 | Oil-air lubrication unit 2.7dm?2 (L) [DTE Oil Light HL32 Replenish every 1000
(0.71 gal) | (Mobil) hours.
2 | Centralized slideway 6dm3 (L) |Tonna Oil T68 G68 |As needed
lubrication tank (1.57 gal) | (Shell)
3 | Coolant tank 2SC 135 dm3 (L) | Hi-chip NC10 — | As needed
(side disposal type) | % 600 (85.67 gal) | (Taiyu)*!
Coolant tank 28T 350 dmd (L)
(rear disposal type) | X390 | (92.47 gal)
Coolant tank 2SC 180 dm3 (L)
(side disposal type) | X 1000 | (47.52 gal)
4 | Headstock cooling unit 75 dm2 (L) | Velocite No. 3 FC2 |In 1 month after initial
(19.82 gal) | (Mobil) installation
Every 6 months after that
5 | Hydraulic power unit 40dm3 (L) |DTE Oil Light HL32 |In 1 month after initial
(10.57 gal) | (Mobil) installation
Every 6 months after that
6 | Chip conveyor As needed | Mobilux 2 (Mobil) XM2 | Replenish every 3to 6
months.

L |

Refer to Table 4-1 on next page for similar oil of other makers.

Use NC10 diluted by 20 o 30 times their volume with tap water or distilled water.
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Table 4-1 Lubricating Oil Specification

Application Code Esso Shell Mobil

Headstock gearbox CB32 Unipower 32 Tetra Oil 32 DTE Oil Light*
(Spindle gearbox with C-axis)
Separately installed gearbox
Cam type turret CC320 Spartan EP320* | Omala Oil 320 Gear Oil 632
Spindle bearing lubrication unit | FC10 | Spinesso 10* Tetra Qil 10 Velocite No. 6*
Centralized slideway G68 Febis K68 Tonna Oil T68* | Vactra Oil No. 2 (SLC)
lubrication unit S . = .
(M-turret, ball screw) G220 Febis K220 Tonna Oil T220* | Vactra Oil No. 4 (SLC)
Hydraulic power unit HL32 Unipower 32 Tetra Qil 32 DTE Oil Light*
M-tool holders (Grease) — — Mobilux EP2*
Master jaw on chuck (Grease) |Molykoat EP grease (Dow Corning) or Kitagawa chuck grease

for Kitagawa power chuck.

For special chucks, refer to the instruction manual supplied with

the chuck.
Headstock cooling unit FC2 Unipower MP-2 | Tetra Qil 2 Velocite No. 3*

ISO viscosity grade =
Equivalent to 2 cst (40°C)
Turret ball screw XM2 Lithtan 2 Alvania Grease 2 | Mobilux EP2*
(Grease)

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

The above table is based on the MAS.

We do not have any experience in using the oils other than those indicated by an asterisk (*).
Selection should thus be made from them. Because slide-way lubricating oil contains additives
such as extreme-pressure additive, it could incur variety of troubles if reacting with other oils or
coolant. Therefore, pay special attention to the use of slide way lubricating oil.

As for service point or amount of lubricating oil of the machine, refer to the Instruction Manual of
respective machine models.

Lubricating oil used in common with coolant or lubricating oil used in common with hydraulic oil
might cause corrosion of lubrication unit or turbidness of oils to result in lubrication failure, which, in
turn, leads to damages on the slideway surface or ball screw. (We take no responsibility for the
troubles caused by using the lubricating oil which is not our recommendation.)

As for oil replenishment for the optional accessories such as special chucks or chip conveyor, refer

~ to the Special Instruction Manual supplied with individual accessories.

When slideway lubricating oil mixed with coolant and some trouble appears, contact your local
Okuma representatives. They have optional accessories such as oil skimmer.
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1-1.  Spindle Lubrication System

All the spindle bearings are lubricated by packed high quality grease, requiring no further greasing.

1-2.  Slideway Lubrication System

Qil filler port

Lubricating tank

Fig. 4-3 Slideway Lubrication System

Oil Specification G68 (MAS)
Amount 4.4L (1.16 gal)
Oil Change Interval Replenish as required.

Low lubrication level alarm detected by the level switch occurs
in approx. 70 hour operation. Check oil level every day and
replenish lubricating oil before the alarm occurs.

ACAU'”ON : Check oil level before starting day’s operation.
To forcibly deliver lubricating oil, follow the steps below:

(1) Press the EMERGENCY STOP button.
(2) Press the RESET button.

This delivers lubricating oil.

Repeat the above indicated steps several times.

The centralized lubricating oil tank is accessible by opening the oil filter port cover. The lubricating oil is fed to
the bed slideway, the cross-slide slideway, the X- and Z-axis drive ball screws and the tailstock sleeve.
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2. ADJUSTING CENTRALIZED LUBRICATION UNIT

(1) Adjusting Pump Delivery

The delivery amount to each lubrication point is controlled by the metering type distribution valve, and
no further adjustment is necessary.

(2

(3)

A metering type distribution valve is provided at the machine rear (inside the cover) and at the right side
of the tailstock. The delivery condition of lubricating oil can be checked visually. (Use sufficient care
when checking the delivery condition.)

Maintenance and Countermeasure

When no lubricating oil is delivered:

a)

b)

)

d)

Oil level is low.
Replenish the lubricating oil of the same brand.
The pump is at a rest: The pump operates intermittently.

The pump operation interval is set at 3 minutes.

The suction filter is clogged.

Clean the suction filter at least every six months. (See Fig. 4-4.)
The motor does not rotate. Check wiring.

Other Remarks

a)

b)

0)

The lubricating oil to be replenished must be clean and it must be of the same brand as
currently used.

When cleaning the tank and the filter, NEVER USE THINNER OR TRICHLEN
(TRICHLOROETHYLENE) SHOWING HIGH VOLATILE CHARACTERISTICS.

Specified lubricating oil: G68 (MAS)

Suction filter

Fig. 4-4 Adjusting Centralized Lubrication Unit
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d) Suction filter cleaning procedure:
1) Remove the pump. (two M5 screws)
2) Take out the pump and clean the suction filter provided at the end of the suction pipe.

3) Reinstall the pump.
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CLEANING COOLANT TANK

Front door rail

Chip guide
Coolant pump
Bed

~d

L1\ L \

Separately installed
coolant tank Filter

Chip conveyor or chip pan

Fig. 4-5 Cleaning Coolant Tank

(1) Procedure to Clean the Separately Installed Coolant Tank

a)
b)

)

d)

Remove the cover at the side of the coolant pump.

Draw the coolant out of the tank by the pump.

Pull out the coolant tank to the right until the pump protrudes from the side cover, and pull it out
to the front.

Clean inside the coolant tank.
Clean the filter.

After cleaning the tank, reinstall the coolant tank.

The coolant tank must not protrude from the front rail. If the coolant tank is not installed correctly,
coolant will leak.
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4. TENSIONING BELTS

replacing the belt.

Awmmﬁl : As a safety precaution, always turn OFF the machine when adjusting the belt tension or when

4-1.  Timing Belt for Lower X-axis Servo Motor

Motor base

X-axis servo motor

Motor pulley

Fig. 4-6 Timing Belt for Lower X-axis Servo Motor

Adjust the belt tension by moving the servo motor.

Type of Belt Type and Size No. of Belt ':lr ?I?Sﬁ?bfi} dmm (in.)
. STS
L“”'“”g’(_be'T 250S8M760 1 31 {3.2 (7.04)} 3.4 (0.13)
OWer 2-8XIS | (M119-0009-07)
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OTHER MAINTENANCE ITEMS

Alignment of Headstock

If taper is generated on the turned workpiece in the chuck work operation, proceed with the alignment of the
headstock as follows:

T
I

Headstock clamping screw (M20) /

\
@ (@
Fig. 4-7 Alignment of Headstock

Procedure:
(1) Loosen the headstock clamping screws (M20, 6 pcs.).
(2) Align the headstock.

a) In Adirection
After loosening the adjusting screw (b), secure the adjusting screw (a). This shifts the headstock in
the A direction.

b) In B direction

After loosening the adjusting screw (a), secure the adjusting screw (b). This shifts the headstockin
the B direction.

Carry out this adjustment while reading the dial indicator applied at the front end of the test piece.

— For Your Information

The Japanese Industrial Standard (JIS) specifies that the lathe should turn cy-
lindrically to within 0.015 per 225 mm (0.0006 per 8.86 in.) of finishing length of
work held in a chuck without the use of tailstock center to hold the work.

c) After the required accuracy is obtained, tighten the six Dial indicator
headstock clamping screws. Note that reading of the dial B
indicator applied at the test piece top end must not change. =

Test piece
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5-2.

Adjustment of Tapered Gibs on Saddle Cross-slide

The machine is shipped after complete adjustment of tapered gibs. Readjustment will become necessary
when the gibs are worn or loosened by use, resulting in noticeable irregular feed movement, which adversely

affects the working accuracy.

Saddle

Bed Target clearance: 0.01 mm (0.004 in.)

Gib adjusting screws

Gib
Adjust the gib using the adjusting belts on both sides of the saddle after removing the right and left saddle
covers.
(1) Gib Adjustment Procedure
a) Loosen the gib adjusting screw at the headstock side (left side).

b) Fully tighten and then return by a half turn the gib adjusting screw at the tailstock side (right
side).

c) Tighten the gib adjusting screw at the headstock side (left side).
Clearance should be 0.01 mm (0.0004 in.).

(2) Adijust the gibs for the cross-slide in the same manner.

Cross-slide
Gib
7
. N\
8
L] e
B Saddle
1]
T

Gib adjusting screws

Fig. 4-8 The Gibs for the Cross-slide
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5-3. Lower Cross-Slide and Saddle Wiper Inspection

When replacing consumable parts, these items have priority over those shown on the spare parts list.

(1) Lower Cross-Slide Wiper Inspection

Conduct the inspection as described below. (For details regarding the inspection items, refer to the
following page.)

4 clamping bolts (1)

7 Clamping bolts (3) \%\
4 2 Clamping bolts (2)
/|

A

\ Scraper
\_Wiper (1)
Clamped
er (2 together
Clamping bolts
Guard
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b)

c)

d)

a)

b)

Remove the four clamping bolts (1), then detach all wipers from the cross-slide.
Remove clamping bolts (2) and (3) to disassemble the components.

After cleaning or replacing the components, mount the guard, scraper, and wiper (1) on plate

().

Align the guard, scraper, and wiper assembly (step c) above) with felt wiper plate (2) and wiper
(2), then mount the entire assembly on the cross-slide using clamping bolts (1).

Remove the 2 clamping bolts.

As the guard, wiper, and plate are all clamped together, remove the 2 bolts to disassemble them.

After cleaning or replacing the components, align them as shown in the figure, then mount
them on the rear plate using the clamping bolts.



3798-E P-75-R2
SECTION 4 INSPECTION AND MAINTENANCE OF MACHINE

Lower Cross-Slide Wiper Inspection ltems

1. Coolant nozzle

6. Felt wiper 6. Felt wiper B bt
3. Plate {1! 1 N
Guard 2021 Guard I—f \:_“ E\.}\ ______
Ul et
—//"_l_: ' b ‘\.\ v
, P N R
b Plate (2 S N S
Scraper/  \/s. Wﬁp}—( ) St::rslperJI I 5. me @ \/__%L; =< |\ A
e "
Section AA Section AA \2 2. Sloping rear plate Section BB
No.| ltem Function Sclr?:dpﬁie Insp. Description Check Action Check mF;rjl; &

1. | Coolant | Discharges a constant | Every 6 | Verify that the coolant If the nozzle is clogged

nozzle |flow of water onthe X- |months [nozzle is not clogged with chips, etc., use a
axis slideway surface with chips, etc. slender rod-shaped de-
to prevent chips from vice to remove the ma-
accumulating. terial from the nozzle.

2. |Cross- | The X-axis slideway's
slide left and right rear
sloping | plates are sloped to
rear shed chips more easily.
plate | Minute chips missed

by the scraper and wip-
er are discharged
downward.

3. |Guard |Serves as a protective |Every 6 | Verify that the guard If the guard is broken,
cover to prevent flying | months | has not be loosened or replace it with a new
chips from direcily hit- detached by flying one.
ting and possibly dam- chips.
aging the phosphor Check for chips be-
bronze scraper. tween the guard and

scraper.

4. | Scraper | The scraper end Every 6 | Verify that the wiper is If the wiper is broken, 2
(phos- | makes contact with the | months | not broken, or its end replace it with a new spare
phor slideway surface to bend or damaged, etc. one. sets
bronze) | prevent penetration by Verify that the wiper After replacing the wip- pro-

minute chips. end makes contact er, make sure that its vided
with the slideway in a end makes contact
uniform manner. with the slideway in a
uniform manner.

5. |Wiper | The ribbed nitrile rub- Every 6 | Verify that there is no If chip penetration has 1
(nitrile | ber wiper acts to pre- months | penetration or gouging occurred, clean the spare
rubber) | vent minute chips by minute chips. wiper then re-mount it. set

missed by the scraper Check the rib wear If the ribs are worn, re- pro-
from penetrating to the condition. place the wiper. vided
slideway. (Double wip-

er format is used to en-

hance effectiveness)

6. |Felt Acts to prevent ultra- Every 6 | Verify that felt is free of If chips are stuck to the 1

wiper minute chips missed months | chips. felt, or if the felt has spare
by the scraper and Check to see if the felt hardened, replace it set
double wiper arrange- has hardened. with a new one. pro-
ment from penetrating vided
to the slideway sur-
face.

Note:

The inspection schedule shown above serves as a general guideline. The schedule may vary

depending on the amount of chips generated and the working conditions, etc.
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(2) Lower Saddle Wiper Inspection

Conduct the inspection as described below. (For details regarding the inspection items, refer to the
following page.)

Remove the 3 bolts (1), then remove wiper (1) from the wiper case.

Remove the 3 bolts (2), then remove the plate, rubber sheet, felt wiper, and the wiper case.
Remove the 2 bolts (3), then remove wiper (2) from the wiper case.

Remove the bolt (4), then remove wiper (3) from the wiper case.

After inspecting, cleaning, or replacing the components, reassemble them in the reverse order
from that shown above.
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Wiper (3)

&

i Insp. i i : Re-
No.| Item Function Sehadiils Insp. Description Check Action Check Asrlas
1. | Wipers | The ribs of the nitrile Annually | Verify that there is no If chip penetration has
(1), (2) | rubber wipers press chip penetration. occurred, clean the
against the slideway ) Check the rib wear wiper then re-mount it.
surface to prevent chip condition. If the ribs are worn, re-
penetration. place the wiper.
2. |Wiper | Prevents chips from Annually | Check for the presence Replace the wiper if
(3) entering the wiper area of minute and em- chips are embedded or
from direction “A”". bedded chips. if the wiper's contact
Check for wear at the area is worn.
wiper contact area.
3. |Felt Prevents chips missed | Annually | Verify that felt is free of If chips are stuck to the
wiper by wipers (1) and (2) chips. felt, or if the felt has
from penetrating to the Check to see if the felt hardened, replace it
slideway. has hardened. with a new one.
Note:  The inspection schedule shown above serves as a general guideline. The schedule may vary

depending on the amount of chips generated and the working conditions, efc.
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5-4. Cautions on Checking the X-axis Ball Screw and Related Parts

AWAH"HG' : When removing the X-axis drive servomotor for the purpose of inspection or maintenance of
the X-axis ball screw, servomotor, and the related parts, make sure to support the upper/lower
turret with @ wood block, etc., to prevent it from falling before starting your work.

An example of fall prevention measures

Placeawoodblock, etc. to
preventfalling of the turret
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6. TROUBLESHOOTING FOR SIMPLE MECHANICAL TROUBLE

6-1. Trouble with Headstock

(1) No Spindle Rotation

Is the power chuck closed?

For model with tailstock:

CENTER WORK/CHUCK WORK selector setting:
CENTER WORK . . . Tailstock sleeve must be at the advance end.
CHUCK WORK . . . . Tailstock sleeve must be at the retract end.

(2) No Chuck Jaw Movement

Is the oil pressure set to the required level?

YES L Adjust the chuck pressure.

(See Section 3, 2-3. (2).)

v

Is the draw screw connected properly to the connecting rod?

NO
YES — Adjust the draw screw setting.
(See Section 3, 2-3. (1).)

iy

Do the master jaws move normally?

NO
— Remove chips and apply machine oil.
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6-2.

Trouble with Turret

(1) No Turret Indexing

Is the turret located

at the turret indexing position?

YES

A

NO
———> Locate the turret to the turret indexing position manually.

Have chips accumulated under the turret?

NO

4

YES y
—— Remove chips.

Is the turret unclamped?

(2) Weak Turret Clamping

L Check in the operation panel.

Pressure

Is the oil pressure set to the required level?

NO
——> Adjust the system pressure.

(See Section 3, 2-1. (2).)
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(3) After Collision of Turret

a) Checking after turret collision

Misalignment of the turret or the headstock might be caused when the turret is struck against the
workpiece or the chuck in rapid feed due to operation error or programming error, or when an
abnormally heavy load is imposed on the turret due to axis feed with damaged inserts. The
procedure to check the alignment of the turret and the headstock is explained below.

1) Checking turret alignment

Checking turret inclination

Fig. 4-9

Set the dial indicator as illustrated in Fig. 4-9 and
feed the X-axis with the pulse handle to check the
inclination of the toolholder mounting surface on
the turret. If the inclination is larger than 0.02 mm
(0.0008 in.) it must be corrected. The procedure
to make corrections is explained in ltem b).

Checking turret offset

X-axis direction

Offset

Micro indicator e bike

Unit: mm (in.)

Fig. 4-10

Mount the inside base holder on the turret as illus-
trated in Fig. 4-10. Check the center position of
the hole on the inside base holder using the micro
indicator set in the chuck to check the offset or
misalignment of the hole on the inside base hold-
er from the spindle center. Alignment of the
spindle center and the inside base holder hole
center in the X-axis direction must be adjusted
first. The offset amount is one half the error read
by the micro indicator. If offset amount is larger
than 0.05 mm (0.002 in.), make corrections as
explained in Item c).
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b)

2)

3)

Accuracy inspection of headstock

Finish a test piece indicated in Fig. 4-11 below in the MDI mode operation to check the
cylindricity. If the measured cylindricity is larger than 0.018 mm/225 mm (0.0007 in./8.86 in.),
adjustment of the headstock is necessary. For the procedure to adjust the headstock, refer to
4-1.in this section. This adjustment should be carried out in combination with the adjustment
for offset i Fig. 4-10.

—_—

| N~ Tes

s =y

o2

< 2

_rJ| 150 mm (5.91 in.)

. Cutting conditions :
: Material  : Mild steel (S45C, JIS) or castiron (FC, JIS)
' Depth of cut :  ¢0.2 mm ($0.008 in.) '
; Feedrate  : 0.1 mm/rev (0.004 ipr) :

...............................................

Fig. 4-11 Accuracy inspection of headstock

Headstock accuracy

Accuracy adjustment should be carried out in the following order:

Correcting inclination of turret

Y

Correcting headstock accuracy

JF

Correcting turret offset

Correcting turret inclination

If the turret inclination amount measured as per Fig. 4-9 is larger than 0.02 mm (0.0008 in.),
adjustment should be made in the manner indicated below (Refer to Fig. 4-12, 4-13.):

1)
2)

3)

Remove covers (1), (2) and (7).

Loosen the turret clamping screws (3). Note that turret clamping screws (4) and (5) should
not be loosened.

After loosening the turret clamping screws (4) and (5) satisfactorily, check turret inclination
as in Fig. 4-9 while tapping the turret with a soft head hammer.
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4) When the inclination of the turret is adjusted within the allowable range, secure the turret
clamping screws (3), (4) and (5).

5) Install the covers (1) (2) and (7). Apply the sealant to the cover mounting surfaces.

This completes the adjustments.

s (7) Cover

| (2) Cover

(3) Socket head screw

[ _azae (4) Socket head screw

©)

/

B (3) Socket head screw

N

:\[
-fi)
WA

—— (1) Cover

LY

| __— (5) Socket head screw

}

N
g

(3) Socket head screw

OOy I [T
) /

Fig. 4-12 Correcting Turret Inclination (Upper Turret)
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(3) Socket head screw )
~~.

NN
%

f
- ~N

&

h |
e
\l ’ _¢—'""‘——-—— (5) Socket head screw

T——— (1) Cover

(4) Socket head screw| =~ \

(2) Cover

Fig. 4-13 Correcting Turret Inclination (Lower Tu'rret)
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c)

Correcting turret offset

If the offset amount measured as per Fig. 4-10is larger than 0.05 mm (0.002 in.), make corrections
following the steps below:

Upper turret (Refer to Fig. 4-14.)

1)

2)
3)

4)

5)
6)
7)
8)

9)

10)

11)
12)
13)
14)
15)
16)
17)
18)

19)

Press the CONTROL OFF button to turn off the power supply to the NC and then, turn off
the main switch.

After removing the plug (1), loosen the bolt (2).

Prepare two taper pins with female thread (3), $10 x 63 mm ($0.39 x 2.48 in.), and drive
fit them while tapping the turret with a softhead hammer. It is recommended to screw the
bolt into the female thread of the taper pin in advance.

After the two taper pins have been driven into the turret head, secure the turret head
clamping screws tight.

Turn on the power.
Measure the offset amount in the manner as illustrated in Fig. 4-10.
If steps 1) through 6) cannot eliminate offset, proceed to the steps below.

Set “1” for MC USER PARAMETER, No. 4, TURRET/DOOR, “3. NC turret pulse handle
A-side”. Then, select the “manual” mode and press the TOOL INDEX switch, and the
turret will be unclamped.

Press the CONTROL OFF button to turn off the power supply to the NC and then, turn off
the main switch. Keep the power off until the turret head is reassembled.

After removing the six screw (4), remove the tool number plate (5). Before removing the
tool number plate, mark match marks so that it can be replaced easily.

Remove screws (6) and detach cap (7).

Remove the bolt (8).

Remove the center shaft (10) and the cover (11) using a tap (9).

Lift up the turret with a jib crane and remove bolt (12).

Detach the turret head. (Leave marking for matching.)

Remove the bolt (13) and then remove the cluich (14). (Leave marking for matching.)
Loosen the bolt (15) and then remove the taper pin (186).

Prepare two taper pins with female thread, $6 x 36 mm (¢0.24 x 1.42 in.) and drive fit
them into taper pin holes (17).

Tighten clutch securing screw (15).
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20)

21)

22)

23)
24)

25)

Finish two taper pin holes (18) with a taper reamer and drive the taper pin $8 x 50 mm
(0.31 x 1.97in.) into the taper pin hole. If the taper pin removed in step 16) is stepped or
bent, replace it with a new one. If the taper pin is inserted too deeply, use a little longer
taper pin.

Remove taper pins (3) and (17).

Reassemble the turret head in reverse order of steps 10) to 16).

Be sure that all O-rings have been placed in position.

Apply grease to the clutch teeth slightly.

Turn on power.

Set “0” for MC USER PARAMETER, No. 4, TURRET/DOOR, “3. NC turret pulse handle
A-side”. Then, select the “manual” mode and press the TOOL INDEX switch, and the

turret will be clamped.

Measure the offset amount again as illustrated in Fig. 4-10.
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(1) \\\ . [a] _~ Bolt
(6) / |~ Tapetcpin
= 1 [
TR (S Chamfer before taper pin
@ insertion. W }_/
=g
(®) Remove taper pin
by turning the screw.
a2 1
Washer
o~ I |
ig (13) Iy
(10) P Taper pin
) ] 1 oy J

(16) (18)

/ * The phase lag between (16) and (17) is 90 degree.

@)
Fig. 4-14 Correcting Turret Offset (Upper Turret)
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Lower turret (Refer to Fig. 4-15.)

1)

2)

3)

4)

5)
6)
7)
8)

9)

10)

11)
12)
13)
14)
15)
16)
17)

18)

19)
20)

Press the CONTROL OFF button to turn off the power supply to the NC and then, turn off
the main switch.

After removing the plug (1), loosen the bolt (2).

Prepare two taper pins with female thread (3), $10 x 63 mm (¢0.39 X 2.48 in.), and drive
fit them while tapping the turret with a softhead hammer. It is recommended to screw the
bolt into the female thread of the taper pin in advance.

After the two taper pins have been driven into the turret head, secure the turret head
clamping screws tight.

Turn on the power.
Measure the offset amount in the manner as illustrated in Fig. 4-10.
If steps 1) through 6) cannot eliminate offset, proceed to the steps below.

Set “1” for MC USER PARAMETER, No. 4, TURRET/DOOR, “4. NC turret pulse handle
B-side”. Then, select the “manual” mode and press the TOOL INDEX switch, and the
turret will be unclamped.

Press the CONTROL OFF button to turn off the power supply to the NC and then, turn off
the main switch. Keep the power off until the turret head is reassembled.

After removing the six screw (4), remove the tool number plate (5). Before removing the
tool number plate, mark match marks so that it can be replaced easily.

Remove screws (6) and detach cap (7).

Remove the bolt (8).

Remove the center shaft (10) and the cover (11) using a tap (9).

Lift up the turret with a jib crane and remove bolt (12).

Detach the turret head. (Leave marking for matching.)

Remove the bolt (13) and then remove the clutch (14). (Leave marking for matching.)
Loosen the bolt (15) and then remove the taper pin (16).

Prepare two taper pins with female thread, $6 x 36 mm ($0.24 x 1.42in.) and drive fit
them into taper pin holes (17).

Tighten clutch securing screw (15).

Finish two taper pin holes (18) with a taper reamer and drive the taper pin $8 x 50 mm
(0.31 x 1.97 in.) into the taper pin hole. If the taper pin removed in step 17) is stepped or
bent, replace it with a new one. If the taper pin is inserted too deeply, use a little longer

taper pin.
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21) Remove taper pins (3) and (17).
22) Reassemble the turret head in reverse order of steps 10) to 16).
Be sure that all O-rings have been placed in position.

Apply grease to the clutch teeth slightly.

23) Turn on power.

24) Set “0” for MC USER PARAMETER, No. 4, TURRET/DOOR, “4. NC turret pulse handle
B-side”. Then, select the “manual” mode and press the TOOL INDEX switch, and the

turret will be clamped.

25) Measure the offset amount again as illustrated in Fig. 4-10.
@)

Bolt
(15) (17) @J/

fe Taperpin
Chamfer before taper
pin insertion.

Remove taper pin
by turning the screw.

Washer

Taper pin

* The phase lag between (15) and (16) is 90 degree.

Fig. 4-15 Correcting Turret Offset (Lower Turret)
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6-3. Others
(1) No Lubricating Oil Flow to X-/Z-axis Slideways

Lubricating oil is not consumed in one to two days.

YES

L 4

Lubrication pump is faulty.

YES . 2
L Adjust centralized lubrication unit.

NO See 2 in this section.

v

The distributing valve is not moving.

YES

——— Replace.

(2) No Coolant Supply

The coolant pump motor is not rotating.

YES

— > Check if the overload relay OL
, NO in the control box (4) is tripped.

The strainer is clogged.

YES
——» Clean the strainer.

y NO See 3 in this section.

The coolant in the coolant tank is filled to the specified level.

NO
—— Replenish the coolant.
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(3) No Pressure Building-up of Hydraulic Power Unit

The hydraulic power unit pump motor is operating.

NO
—— > Check if the overload relay OL1C

v YES is tripped.

The filter is clogged.

YES
———— Clean the filter.

| NO See Section 3, 2-1.

The hydraulic oil in the tank is filled to the specified level.

NO
' > Replenish the hydraulic oil.




3798-E P-92-R8

SECTION 5 SPARE PARTS LIST

SECTION 5

SPARE PARTS LIST

1. HYDRAULICS
No. Part Name Maker Type Dimension | Q'ty Use Okuma Part No.
Strainer Daiei SS60607 150 mesh 1 Hydraulic unit H0032-0010-01
2 | Line filter Masuda UPMO04-10P 1 | Hydraulic unit H0032-0009-17
3 | Line filter Masuda U038-010P 10 um 1 Hydraulic unit H0032-0010-03
element (Line filter)
4 | Pressure gauge |Nagano GV50-173-60 x 100 K 1 | Hydraulic unit T019-400-005-23
Keiki
5 | Solenoid valve | Nachi SL-G01-A3X-GR-D2 1 Hydraulic unit F0001-431-000-83
each | (Upper/lower
turret)
6 |Solenoid valve | Nachi S-G01-B3X-GRZ-D2- 1 | Chuck manifold | FO000-431-000-19
32 block
7 | Reducing valve | Nachi 0G-G01-PC-K-20- 1 | Chuck manifold | F0011-730-000-06
5645C block
8 |Pressure gauge | Yodagawa | ADGU-60 x 70 K x 1 | Chuck manifold | T019-400-004-01
Keiki 1000 PSI block
9 | Solenoid valve | Nachi S-G01-C5-GRZ-D2-30 1 | Tailstock F0000-442-000-05
manifold block
10 | Reducing valve | Nachi OG-G01-AC-K-12 1 Tailstock F0011-621-000-01
manifold block
11 | Pressure gauge | ASK OPG-DF-U 1 | Tailstock T019-400-003-24
PF1/460 x 70 K manifold block
12 | Qil leveling Kamui 6 x 120 1 | Spindle cooling | H0039-0004-77
gauge unit
13 | Dester block Showa DSA2 02 x 2 1 | Upper turret H0019-0001-44
14 | Dester block Showa Dsgz 0.08x 5 1 |Upper HO0019-0002-09
0.03x 3 closs-slide
15 | Dester block Showa DSs8Zz 0.08 x 7 1 | Upper saddle HO0019-0002-08
0.05 x 1
16 | Dester block Showa Ds27 0.08 x 2 1 Upper saddle H0019-0002-07
17 | Dester plunger | Showa DPB12 0.16 x 1 1 Lower turret H0019-0002-92
0.06 x 1
18 | Dester block Showa Ds8 0.1 x 1 1 Lower H0012-0007-03
0.03x 7 closs-slide
19 | Dester block Showa DS5Z 01 x 1 1 Lower saddle H0019-0002-89
0.03 x 4
20 |Dester block Showa DSs5Z 01 x 3 1 Lower saddle H0019-0002-90
0.08 x 2
21 | Dester block Showa DsSB3 02 x 2 1 Lower saddle H0019-0002-91
0.1 x 1
22 |Dester plunger |Showa DPB16 0.03x 6 1 | Tailstock H0012-0007-05
23 |Dester plunger | Showa DPB11 0.1 x 1 1 | Tailstock H0012-0007-06
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No.

Part Name

Maker

Type

Dimension

Qty

Use

Okuma Part No.

24

Air filter

MAC

440 x 450
(15.75 x 17.72)

Cooling unit for
high-speed
spindle

25

Air filter

MAC

440 x 310
(15.75 x 12.20)

Cooling unit for
high-speed
spindle

26

Micro separator

Sanesu

MSB-110

Cooling unit for
high-speed
spindle

27

Qil level gauge

Ukai

H-LW-D5-1-80

Cooling unit for
high-speed
spindle

28

Qil filter port

Kamui

CAB-30B

Cooling unit for
high-speed
spindle

29

Suction filter

Masuda

W-MSN-10

Cooling unit for
high-speed
spindle
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2. ELECTRICALS (ON MACHINE)

No. Part Name Maker Type Dimension Q'ty Use Okuma Part No.
1 | AC motor Sanyo 22/15 kW (30/20 hp) | Rotor stator 1 Main motor E1006-288-025
built-in motor each E1006-288-024-1
2 | Uni-pump Nachi UVN-1A-1A3-2.2-4- 1 | Hydraulic unit F0100-73-000-16
10
3 | Lubrication MLB0O1W2B 17 W 1 | Slideway
pump lubrication
Coolant pump | Fuiji Electric | VKP081Z 250 W 1 | Coolant F0130-03-000-58
5 | Limit switch Yamatake |1LS1-J 1 Upper X-/Z-axis | E3012-891-001
each | limit
6 | Limit switch Yamatake | 1LWA 1 | Lower Z-axis E3012-891-056
limit
7 | Limit switch Yamatake |SL1-A 1 Lower X-axis E3019-891-017
limit
8 | Proximity switch | OMRON TL-T2E1 2 | Upper/lower E3020-397-101
each |turret
9 [ Limit switch Yamatake |SL1-A 1 | Tailstock E3019-891-017
10 | Proximity switch | Yamatake |FL7M-2J6HD 1 | Tailstock E3020-891-053
11 | Brushless Okuma BL-MC200E-20SNA | 4 kW 1 Upper/lower
servomotor each | Z-axis
12 |Brushless Okuma BL-MC200E-12SB 2.4 kw 1 | Upper X-axis
servomotor
13 | Brushless Okuma BL-MC75E-20TB 1.5 kW 1 | Lower X-axis
servomotor
14 | Brushless Okuma BL-MC140E-30T 4.3 kW 1 | Upper turret
servomotor
15 | Brushless Okuma BL-MCS50E-20T 1 kW 1 Lower turret
servomotor
16 | Footswitch Osaka Jido | OFL-1-SM2C 1 | Chuck operating | E2860-119-001
Denki pedal
17 | Footswitch Osaka Jido | OFL-TWY-SM2C 1 | Tailstock E2860-119-006
Denki operating pedal
18 | Fluorescent Matushita U-shaped 1 | Work lamp E3532-801-016
lamp pipe
100 V18 W
19 | Limit switch Yamatake | 1LS1-J 1 Door interlock E3012-891-001
(door automatic
open/close)
20 | Door lock switch | OMRON D4BL-2CRA 1 Door interlock E3049-397-015
21 | Spindle cooling | Tokyo TS-S200TMT-22 200 W 1 | Spindle cooling | H0120-0006-18
unit pump motor | SHOKE- unit
TSU
22 | Fan motor Ikura 6008BXLTP-5 26.5/28 W 1 | Spindle cooling | HO110-0004-53
unit
23 | AC motor Sanyo 22/18.5 kW Rotor stator 1 | High-speed E1006-288-022
(30/24.67 hp) each | spindle E1006-288-023
built-in motor Main motor
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No. Part Name Maker Type Dimension Q'ty Use Okuma Part No.
24 | Refrigerator Toshiba TH-207JA 1.5 kW (2 hp) 1 Cooling unit for
high-speed
spindle
25 | Circulating Kuze KSP-MIIC50-DB-22F | 2.2 kW 1 | Cooling unit for
pump E6P (2.93 hp) high-speed
spindle
26 | Fan motor Shimomura | FSE-120W 120 W 1 | Cooling unit for
Electric high-speed
spindle
27 | High/low Saginomiya | DNS-D306M 1 Cooling unit for
pressure High-pressure side high-speed
protection manual reset type spindle
switch
28 | Condenser Sunrise U-2 Forced 1 | Cooling unit for
ventilating cross-fin high-speed
spindle
29 [Lamp Sasaki STFP 110V15W 3 | 3-tier signal E3580-284-002
Electric T20/E12 tower (option)
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3. CONSUMABLE ITEMS
(Exchange interval: Approx. 8000 hours or 3 years)
No. Part Name Maker Type Dimension | Q'ty Use Okuma Part No.
1 | Oil seal NTN G35 x 42 x 4 1 | Upper/lower F1113-035-04204
each | X-axis
2 |Oil seal NOK SB32458 1 | Upper X-axis F1100-032-04508
2 | Lower X-axis
3 | Wiper Bando Wiper edge 1 Upper H1023-0016-14
closs-slide (front)
4 | Wiper Bando Wiper edge 1 Upper H1023-0016-15
closs-slide
(right rear)
5 | Wiper Bando Wiper edge 1 Upper H1023-0016-16
closs-slide
(left rear)
6 |Wiper Bando Wiper edge 1 Upper saddle H1023-0016-18-1
(left front)
7 | Wiper Bando Wiper edge 1 Upper saddle H1023-0016-19-1
(left rear)
8 | Wiper Bando Wiper edge 1 Upper saddle H1023-0016-20-1
(right front)
9 | Wiper Bando Wiper edge 1 Upper saddle H1023-0016-21
(right rear)
10 | Timing belt Bando STS 1 Lower X-axis M113-0009-07
250S8M760
11 | Wiper Bando Wiper edge 2 | Lower H1023-0022-33
closs-slide
(upper rear)
12 | Wiper Bando Wiper edge 1 Lower H1023-0022-34-1
closs-slide
(right front)
13 | Wiper Bando Wiper edge 1 Lower H1023-0022-35-1
closs-slide
(left front)
14 | Wiper Bando Wiper edge 1 | Lower H1023-0022-36
closs-slide
(lower right rear)
15 | Wiper Bando Wiper edge 1 Lower H1023-0022-37-1
closs-slide
(lower left rear)
16 |Packing Tsunekawa | Felt 1 | Lower H1032-1007-27
Felt closs-slide
(upper rear)
17 | Packing Tsunekawa | Felt 1 |Lower H1032-1007-28-1
Felt closs-slide
(lower left rear)
18 | Packing Tsunekawa | Felt 1 | Lower H1032-1007-29-1
Felt closs-slide
(lower right rear)
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No. Part Name Maker Type Dimension | Q'ty Use Okuma Part No.
19 | Wiper Okuma 1 |Lower 505-0211-15
closs-slide
(upper rear)
20 |Wiper Okuma 1 Lower 505-0211-16
closs-slide
(upper left rear)
21 |Wiper Okuma 1 | Lower 505-0211-17
closs-slide
(upper right rear)
22 | Wiper Okuma 1 |Lower 505-0211-18
closs-slide
(lower left rear)
23 |Wiper Okuma 1 Lower 505-0211-19
closs-slide
(lower right rear)
24 | Wiper Bando Wiper edge 1 Lower saddle H1023-0022-10-1
(upper right)
25 | Wiper Bando Wiper edge 1 Lower saddle H1023-0022-11-1
(lower right)
26 | Wiper Bando Wiper edge 1 | Lower saddle H1023-0022-12-1
(upper left)
27 | Wiper Bando Wiper edge 1 Lower saddle H1023-0022-13-1
(lower left)
28 |Wiper Bando Wiper edge 1 Lower saddle H1023-0022-14
(lower left)
29 | Wiper Bando Wiper edge 1 | Lower saddle H1023-0022-15-2
(lower right)
30 |Packing Tsunekawa | Felt 1 Lower saddle H1032-1007-26
Felt (lower left)
31 | Packing Tsunekawa | Felt 1 |Lower saddle H1032-1007-70
Felt (lower right)
32 |Zring NOK AZ1833E0 1 | Upper/lower H0031-0016-25
each | Z-axis
33 [Xring Nippon R-35 1 Upper/lower HO0031-0002-93
Valqua each | turret
34 | Xring Nippon R-40 1 | Upper turret H0031-0005-01
Valqua
35 | Packing NOK USHCU1024K0 1 | Lower turret H0031-0016-52
36 |Packing NOK USHCU0839K0 1 | Lower turret H0031-0008-89
37 | Piston seal NOK SPGR260 1 Lower turret H0031-0018-17
38 | STS belt Bando 250S8M632 1 | Lower turret M118-0007-66
39 |Cap seal Mitsubishi | CAP-1BE-55 1 | Tailstock HO031-0008-83
Densen
40 |Packing NOK USHCUO0320K0 1 | Tailstock H0031-0008-85
41 | Packing NOK USHCU0497K0 1 | Tailstock HO031-0008-86
42 | Dust seal NOK DKIFD3913A0 1 | Tailstock H0031-0009-35
43 |Wiper Bando Wiper edge 1 | Tailstock H1023-0022-38-1

(upper left)
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No. Part Name Maker Type Dimension | Q'ty Use Okuma Part No.

44 | Wiper Bando Wiper edge 1 | Tailstock H1023-0022-39-1
(upper right)

45 | Wiper Bando Wiper edge 1 | Tailstock H1023-0022-40-1
(lower left)

46 | Wiper Bando Wiper edge 1 | Tailstock H1023-0022-41-1

(lower right)
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SECTION 6

TECHNICAL DATA

TOOLING SYSTEM
| ForID Turining | | For OD Turining |
MT No. 1-H40 ‘ —
Upper V12 turret
MT No. 2-H40 DI (w?ciljth across flat:
" rill Sleeve 410 mm (16.14 in.)) 1
MT No. 3-H40 f’ﬁ% _ Q. !
MT No. 4-H40 @ Ny
I — OD Typel
$10-H40 @% — Toolh%?c?er
¢12-H40 Boring Bar Sleeve :BDa';'golholder
¢16-H40 ] -ﬁ
$20-H40 Gﬁ = — t?:-
$25-H40 Boring Bar o
$32-H40 OD Type I
L Toolholder
o1 6-:403 _ INF __%
¢20- 40 U Drill Sleeve * » Lower V8 turret OD Tool
o idth across flat: 025 mm
$25-H40U g@ Q a(c‘;‘g mm (11.81 in.)) (C0.98 in.)
$32-H40U ‘{%? \—" Attachment for

through-the-tool coolant

1D Toolholder Base for Through-the-Tool Coolant Tool (optional)
(used for through-the-fool coolant drill, boring bars, etc.)

Fig. 6-1 Tooling System
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TOOLHOLDER DIMENSIONS
(1) OD Type | Toolholder

20.4
Eomeet
(0.803)

5 B o I W |

_]'.,t.':.“. 18y,
8 b s s 8 2 1

v 126.2125.20| |
0.99J|m.991 81(3.19)

102 (4.02)

Fig. 6-2 Toolholder Dimensions (OD Type | Toolholder)

(2) OD Type Il Toolholder

- L.-j'l“"

[25.2]25.2] !
(0.99) (0.99) 83 (3.27)
102 (4.02)

Fig. 6-3 Toolholder Dimensions (OD Type Il Toolholder)

(3) ID Toolholder Base

5
20H7 oS (020)
]

©.79) —l

(0.20)

( 30
68'(1.18)

(2.68) l'h

__.{%_-t:;:'%_ . ' ==
= __}dﬁt | i _______¢
3

N
\g;l ) R
102 (4.02) 83 (3.27) =’

Fig. 6-4 Toolholder Dimensions (ID Toolholder Base)

Unit: mm (in.)

Unit: mm (in.)

Unit: mm (in.)
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(4) Drill Sleeve

ks
MT _@__——.F
| D 1 E | po—
L. =
‘é \\\ i E -'u:v
= =8
[oa) - ¢ e e gl o Dl
3 ) e
3 L
B 82 (3.23) g
&
Unit: mm (in.)
dA B 5] D E F
MT No. 1-H40 | 12.065 (0.475) | 5(0.20) | 87 (3.42) | 52 (2.05) | 19 (0.75) | 5.4 (0.21)
MT No. 2-H40 17.780 (0.70) 10 (0.39) 92 (3.62) 63 (2.48) 22 (0.87) | 6.6 (0.26)
MT No. 3-H40 | 23.825(0.94) | 30(1.18) | 112 (4.41) | 78 (3.08) | 27 (1.06) | 8.2 (0.32)
MT No. 4-H40 | 31.267 (1.23) | 55 (2.17) | 137 (5.39) | 98 (3.86) | 32 (1.26) |12.2 (0.48)
Fig. 6-5 Toolholder Dimensions (Drill Sleeve)
. 7.5
(5) Boring Bar Sleeve B (0.30) 43 .
' (1.69) 0
sl _WI==T1 %
1 w
2 5
= oo
S [
L o
o
15 80 (3.15) g
A H7 B (l(}.59} 95 (3.74)
$10-H40 10 (0.39) M8 x 2 Unit: mm (in.)
$12-H40 12 (0.47) M10 x 2
¢$16-H40 16 (0.63) M10 x 2
y 5 56.5 2-¢16
$20-H40 20 (0.79) M10, M8 B 030l o -
T [ms S
H o =
o | o
SE 4 5
—ig oo
[ssR £ =1 |
3 - ©
o
10 80 (3.15) 3
$25-H40 | 25 (0.98) M6 10-39)_90 (3.54)
$32-H40 32 (1.26) M6
Unit: mm (in.)

Fig. 6-6 Toolholder Dimensions (Boring Bar Sleeve)
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3. TOOL INTERFERENCE DIAGRAM

(1) Standard Turret

e
[ ——

150 (5.91)

S

290 {11.42)

as

]
i

Travel 140 (5.51
105 (4.13

35

Travel 260 (10.24)

180 (7.05)

420 (16.50)
(1.38)

OD teolholder basa |
205 (8.08)
r y
r"¢\
\
\- .I o . . .
i / ’,.. .~ v o ‘. ot S ia:
5 2 L A " N
| ,l_ : : N 1K TN

e ——— ; . - 4
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by X% l b
1 \ - i " P
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~ A N i jv ) Eg
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i
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E D e -
] S - = u® +—
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A
B S & 1
o ey e
A \\9‘ 5 I
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Fig. 6-7 Tool Interference Diagram (Standard Turret)
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(2) VDI Turret (Optional)

. i 8599 J8pI041001 O *,
T, L el o5 [Lenog
1 T 15°5) OF1 (ABIL
(¢se) 06 {59°9) 021 sw._.: se
(0s'9) 591 {BE'1) SE (v2'01) 092 19ATIL (81')) 08 (82'd) 581
(zv'11) 062 (og'at) o2y 7

@ Japjouiool o

0 J8pioyio0l a0

Fig. 6-8 Tool Interference Diagram (VDI Turret)
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4. WORKING RANGE DIAGRAM

Favohdng conter and tafsiock
body &l tbo rolrac end
Unit: mm (in.)

Tailstock sleeve advance end
Tailstock slea traction end

X

Dimension| |: For 25C = 1000

_._
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(1) OD Type | Toolholder
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Fig. 6-10 Working Range Diagram (OD Type | Toolholder)
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(2) OD Type Il Toolholder
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(3) ID Toolholder Base
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(4) VDI OD Toolholder Type A
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(5) VDI OD Toolholder Type B
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(6) VDI ID Toolholder Base
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5. DIMENSION OF SPINDLE NOSE

(1) Standard Spindle (JIS-A2-6) _
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Fig. 6-16 Dimension of Spindle Nose (JIS-A2-6)



3798-E P-112
SECTION 6 TECHNICAL DATA

(2) Large-diameter Spindle (JIS-A2-8) {
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Fig. 6-18 Hydraulic Chuck and Cylinder (1)
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Fig. 6-19 Hydraulic Chuck and Cylinder (2)
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Fig. 6-20 Hydraulic Chuck and Cylinder (3)
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Fig. 6-21 Hydraulic Chuck and Cylinder (4)

(u) ww :pun
[(222) 69 el
(602) €5 U | - - g
16'1), (1e°ee) 265
) m
D
= i e e ha i _._L_.
Ww m @ w | 1
- = - - ! 5 ™ ™ = - \M - ]  —
oﬂl._ B m m .nﬂ,..._r
1" =) - %
L d J 0 £
7d 0 S & g —dp
T
I 2
1 T
aoeuns '
ﬁ _ apis yo| 1A
s 0-L00E-555 ZIN-9
OIN-9
D syl @y (wroe)
6' (go'v) g0t ' 0 (CYRNEIT I (09°2) 99 e (2g' ) 16tk (182v) 9’1zl 86ec ©00 9’}




3798-E P-117-R8
SECTION 6 TECHNICAL DATA

7.

HYDRAULIC CIRCUIT DIAGRAM

Upper V12 turret
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3 Hydraulic unit: 40 liter

Fig. 6-22 Hydraulic Circuit Diagram



3798-E P-118-R8

SECTION 6 TECHNICAL DATA

No. Part Name Use Maker Type Okuma Parts No.

1 | Oil tank Hydraulic unit Nachi TNK-40L-H-10

2 | Radiator Hydraulic unit Toyo 3A92-001-1050 HO0110-0004-75

Radiator

3 [ Strainer Hydraulic unit Daiei S§S560607 150 mesh H0032-0010-01

4 | Uni-pump Hydraulic unit Nachi UVN-1A-1A3-2.2-4-10 F0100-73-000-16
5 |Line filter Hydraulic unit Masuda UPMO04-10P H0032-0009-17
5-A | Filter element Hydraulic unit Masuda U038-010P H0032-0010-03

6 |Solenoid valve |Turret clamp/unclamp Nachi SL-G01-A3X-GR-D2 F0001-431-000-83

change
7 |Pressure gauge | For system pressure Nagano GV50-173-60 x 100 K T019-400-005-23
confirmation Keiki PSI
8 | Solenoid valve | Chuck open/close Nachi S-G01-B3X-GRZ-D2-32 | FO000-431-000-19
9 |Pressure gauge | Chuck pressure Yodogawa |[ADGU-60 x 70 K x T019-400-004-01
Keiki 1000 PSI
10 | P-port reducing | Chuck clamping force Nachi 0G-G01-PC-K-5645C F0011-730-000-06
valve adjustment

11 [ Throttle valve Clamp speed adjustment | Okuma

12 | Throttle valve Clamp speed adjustment | Okuma

13 | Solenoid valve | Tailstock spindle IN/OUT | Nachi S-G01-C5-GRZ-D2-30 F0000-442-000-05
14 | Pressure gauge | Tailstock pressure ASK OPG-DF-U T019-400-003-24

PF1/4-60 x 70K
15 | A-port reducing | Tailstock thrust Nachi 0G-G01-AC-K-12 F0011-621-000-01

valve

adjustment
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MANUAL HYDRAULIC TAILSTOCK
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Fig. 6-23 Manual Hydraulic Tailstock (Standard Type)
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Built-in Type (Optionag
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Fig. 6-24 Manual Hydraulic Tailstock (Built-IN Type)



3798-E P-121
SECTION 6 TECHNICAL DATA

(1) Tailstock Spindle Advance/Retraction Position Confirmation Device (Optional)

Adjusting procedure:

a) Move the dog rightward.

,_r"_"' - T T T T T/ T/
—— !
= -y T
i F
———————————— Dog
\ ey | /_
p — H | H
q. - -
19 mm /‘/ -
: o o Y
bl z
Adjusting bolt
Overadvance confirmation proximity switch Retract end confirmation proximity switch

In-position confirmation proximity switch

Fig. 6-25 Moving Dog Rightward

1) Turn the adjusting screw counterclockwise.
2) The dog then moves rightward.

b) Advance the tailstock spindle as desired and reposition the tailstock body so that the workpiece
is hold by the tailstock spindle. Step the tailstock spindle advance pedal to the 2nd position.
Under such setup turn the adjusting screw until both the overadvance detection proximity
switch and the in-position detection proximity switch are actuated.

T~ - T T T/
2 : . |
-
S N
\ [: o=
Adjusting range: gj z — e
0to 105 mm — 1
(oto4.13in.) / \Retract end :] D I;]
¥ Z
Overadvance confirmation proximity switch/ \ Retract end confirmation proximity switch

In-position confirmation proximity switch

Fig. 6-26 Adjusting Dog Position
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c)

d)

1)
2)

3)

Turn the adjusting screw clockwise with the workpiece pressed by the tailstock spindle.

The dog moves leftward. First locate the dog at the position where both of the
overadvance and the in-position signals are output from the corresponding proximity
switches. Further turn the adjusting screw two turns from that point.

The signal output status can be checked on the CRT display as detailed in d) below.

Note: The in-position signal can be output within the tailstock spindle extending range of 30
to 120 mm (1018 to 4.72in.).

In case workpiece length varies, adjust the dog position by turning the knob: counterclockwise
for longer workpiece and clockwise for shorter workpiece.

Checking correct position
Correct position ...... Both of the overadvance and in-position proximity switches have been

1)

2)

3)

4)

actuated.

After selecting any of AUTO, MDI and MANUAL modes, press the function key [F7]
(CHECK DATA).

Press the PAGE key several times, and the I/O CHECK screen is displayed.

Refer to the table on the next page.

Bit 4 of INPUT is the tailstock spindle in-position confirmation (tailstock work pos) input signal
and bit 3 the tailstock spindle over advance (tailstock over advance) input signal. The signal is
ON when the label is highlighted.

When both bit 4 and bit 3 are highlighted, it indicates that both of the in-position and the
overadvance confirmation proximity switches are actuated and the tailstock spindle is
located in position.
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I/O CHECK No. 27 < Slave station 14 SS14 2/2 >

/ AUTO OPERATION AMIN N 0 \
97/08/07 12:00:00
CHECK DATA A TURRET UNIT 1nm
1/0 CHECK No. 27  SS14 2/2  PAGE 22
[INPUT) I [OUTPUT]
BIT LABEL BIT LABEL | BIT LABEL BIT LABEL
0 iTSAl 8 iCHP1 | 0 oACLI 8  oHYMON
1 iTSA2 9 iCHP2 | 1 oACLZ 9 oBOMT
2 iTSRF A iCHCLC | 2 oACL3 A oCHCLO
3 iTSOAC B iCHOPC | 8 OACLNT B oCHOPO
4 iTSLMC C iTCLB | ¢ oTSADO C oICLB
5 iTSRTC D iTUCB | 5 oTSRTO D oTUCB
6 iDRSRB/ E iTCLA | 6 E ofCLA
7 iSTTSUC F iTUCA | 7 F oTUCA
DATA=00H DATA=00H | DATA=00H DATA=00H
PROGRAM|ACTUAL | PART | BLOCK | | | CHECK |
SELECT | POSIT |PROGRAM| DATA | SERCE | | DATA | [EXTEND]
[INPUT] [OUTPUT]
Bit Label Address Label Address
Bit0 |iTSA1 0270 |Tailstock advance pedal 1 | 0ACL1 0270 |Coolant 1
Bit1 |iTSA2 0271 |Tailstock advance pedal 2 |oACL2 0271 |[Coolant 2
Bit2 |iTSRF 0272 | Tailstock retract pedal 0ACL3 0272 |Coolant 3
Bit3 [iTSOAC 0273 | Tailstock over advance cACLMT 0273 | Coolant motor
Bit4 [iTSLMC 0274 | Tailstock work pos oTSADO 0274 |Tailstock advance
Bits [iTSRTC 0275 | Tailstock retract oTSRTO 0275 | Tailstock retract
Bit6 |iDRSRB/ 0276 |Auto door safety rubber 0276
sawitch
Bit7 [iSTTSUC 0277 | Simplified tow-along 0277
tailstock joint OFF
Bit8 [iCHP1 0278 | Chuck pedal 1 oHYMON 0278 | Hydraulic motor ON
Bit9 |iCHP2 0279 | Chuck pedal 2 oBOMT 0279 | Guide way lubrication oil
motor
Bit A [ICHCLC 027A | Chuck close oCHCLO 027A | Chuck close
Bit B |iCHOPC 027B | Chuck open oCHOPO 027B | Chuck open
Bit C |iTCLB 027C | B Turret clamp oTCLB 027C | B turret clamp
BitD [iTUCB 027D [B Turret unclamp oTUCB 027D (B turret unclamp
Bit E |iTCLA 027E | A Turret clamp oTCLA 027E | A Turret clamp
BitF |iTUCA 027F | A Turret unclamp oTUCA 027F | Aturret unclamp
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SECTION7 TOUCH SETTER M (OPTIONAL)

1. OVERVIEW OF TOUCH SETTER

The touch setter M is the manual swing type tool presetter which is mounted at the front side of the
headstock. This semi-automatic tool presetter ensures accurate and easy gauging and setting of the tool
offset data.

Since the touch setter is adjusted very precisely, observe the following handling instructions so that gauging
accuracy can be maintained.

Sensor

m

Arm cover

Grip for arm swing

@ LImit switch

Fig. 7-1 Overview of Touch Setter
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2. CAUTIONS ON HANDLING THE TOUCH SETTER

(1) Gauging Direction

(I)UM
Lé . -
SEAD,

——

a) The sensors allow gauging in four directions. Each of the sensors operate only in one direction
and the tool nose must be brought into contact with the proper sensor which operates in the
required gauging direction.

b) If the tool nose is brought into contact with the sensor in wrong direction, the sensor is
damaged.

(2) Contact Area

Contact
area -

N\ ?65?20}

The ¢5 mm (0.20 in.) tip made of cemented carbide is the contact area of the sensor.

Bring the tool nose at the center of the contact tip.
(8) Arm Motion

a) The touch setter is precision device used for gauging. Therefore, the touch setter arm must
not be subject to shock. In addition, the arm must be moved gently.

| Amout | |  Amin |
After moving the arm to the When moving the arm in to
gauging position, never the retracted position, move
force the arm beyond this it gently.
position.

/

b) If shock is applied to the arm while moving it out or in, check the sensor position using the
reference tool.
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(4)

(5)

Resetting the Sensor Position

If cutting conditions (feedrate, tool nose R, etc.) are changed, surface roughness in finishing is changed
and the finishing dimensions change accordingly. Due to this, error is generated in gauging.

To eliminate gauging error, machine the workpiece at the same cutting conditions. Then, set the sensor
position again using the reference tool for which the tool offset data is known accurately.
Interlock

The touch setter has the interlock as the standard feature. Gauging is not allowed unless the arm is
completely pulled out to the correct gauging position.

When restoring the touch setter to the retracted position, place the arm correctly at the retracted
position.

Interlock conditions: Chuck open and arm out
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(6) Interference

The standard chucks which can be used with the touch setter without interference are indicated below:

Solid chuck

Hollow chuck:

8" HO1MA8S
8" N-08A601A

10" N-10A601A (to soft-jaw A)

8" B-208A601C

10” B-210A601C (to soft-jaw A)
If a special chuck or special soft jaws are used, there may be cases that the touch setter cannot be used
with the special chuck.

Power chuck 8"

43! 57

Spindle (1.69

center l '

EET

Spindle '
center \
Y B

Arm rotation N |
center § T N W] N T——

Spindle nose

end position 42 (1.65)

50 80 103 76
1.3# @.15)T (4.06) I (2.99
450 (17.72)

¥

Fig. 7-2 Interference Diagram

&

Unit: mm (in.)
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3. RE-ADJUSTING THE SENSOR

Since the sensor is accurately adjusted before shipping, it is not necessary to adjust the sensor after
installing the machine.

However, re-adjustment becomes necessary if the sensor position is offset due to mechanical shock or other
reasons. Follow the procedure indicated below to re-adjust the sensor:

Stopper

40
1.57

Step: Within 0.002
(0.00008)

Unit: mm (in.)

(1) Measure the sensor mounting face parallelism along (1) and (2), shown in the illustrated to the left,
with a small tester and adjust it within 1/100 mm from saddle motion. Use the stopper at the lower
part of the arm for adjustment in direction (2), and use screws A in direction (1).

Adjust the center height of the sensor at the same time.
(2) One side of the sensor mounting block is ground. Adjust parallelism of the sensor in reference to

the X-axis motion of the saddle using this ground face. The step measured on this face must be
within 0.002 mm (0.00008 in.) to the saddle X-axis motion.

NOTICE | |: (1) Sensor adjustment requires skill of an operator. Therefore, before attempting sensor

adjustment, contact your local service center of Okuma.

(2) Ifthe sensor position is adjusted, it is necessary to set the sensor position data. For details of
sensor position data setting, refer to the Instruction Manual for Touch Setter M, published
separately.
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4. SPARE PARTS

Electrical Spare Parts

No. Part Name Maker Type Qty Okuma Part No.
1 Machine switch Metrol H-4D-05-04S 2 | E3045-857-023
2 Limit switch Yamatake SL1-A 2 E3019-891-017
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SECTION8 10000 MIN-! {RPM} SPINDLE (OPTIONAL)

1. LUBRICATION (OIL-AIR)

The bearings of the 10000 min~" {rpm} spindle are lubricated using an oil-air lubrication method instead of

grease.

The configuration of the oil-air lubrication system is as shown below:

'—mi\ Pressure SW (H)

SMC Qil-air lubrication unit
GD40-2-01 OAE-/  NSK ~[IJA Pressure SW (L)
P diff ; g Air releasing val
1 r:gsf?g:nea (1: :fs?)cgr less Ta?k s " rie_ajling vene Mixing valve
P v SMC level SW Filter 20 p 3 ! (Quantitative piston distributor)
i [ o] S oo N e =y
) : , = ¥ _
—for—tet—: [ o B | e e SS3T
1 g ¢ ™ | AB4 x 1272 . Nozzle
= | I PS-A % =i l 0
T Fa0138 v l %) = AL Nozzlelt
'! San-ai \z-l Air s :
it Set presgure: )
Drain 4 kgffcm? (56 psi)
(1) Description

a) A very small amount of lubricating oil is intermittently discharged by the metering piston
distributor at intervals of eight minutes, and then fed to the bearings for lubrication by
compressed air.

The metering piston distributor is located at the upper portion of the spindlehead. The oil-air
lubrication pump unit is located at the left front of the machine.

b) To prevent the bearings from damages, an interlock is provided: The oil level of the lubricating
oil tank, the oil pressure, and the air pressure are monitored, and if the oil level has dropped or
the oil or air pressure has dropped, and alarm occurs and the spindle stops rotation.

(2) Advantages

The oil-air lubrication method has the following advantages:

a)

b)

c)

d)

The bearings are always well-lubricated.

Temperature rise at the bearings is minimum, since the air which carries the il lubrication also
functions as a coolant.

The operating environment is kept cleaner, since only a small amount of lubrication is used, as
opposed to the oil-mist lubrication method.

The method is highly reliable, requiring no periodical checking or replacement, as opposed to
the grease lubrication method.
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PRECAUTIONS

(1)
(2

(©)
(4)

®)
(6)

(7)
@)

Always use dry and clean compressed air.

Keep air pressure between 5 kgf/cm? (71 psi).
Air consumption must be 940 NL/min (248.3 gpm).

Clean and check the air filter and the Microalescer, located at the air inlet port, periodically.

Use the recommended lubricating oil:
Mobil DTE Oil Light
Always supply clean oil. Never allow intrusion of foreign matter into the lubricating oil.

Never disconnect the piping between the pump unit and the distributors. The distributors will
malfunction if air is entrapped in the piping.

Do not change the lubrication timer setting (8 minutes).

At the end of the day’s operation, turn off the power supply and the air circuit.

ALARM

The spindle lubrication alarm activates alarm messages which are displayed on the CRT screen.

To reset an alarm, first eliminate the cause of the alarm. Then, hold down the lubrication switch, located on
the inside of the unit, for more than one second.

For more information, refer to the Instruction Manual prepared by NSK.

An alarm occurs under the following conditions:

(M

(@)

(3)

(4)

Faulty Pressure Rise

The pump output pressure does not reach the required pressure [12 kgf/cm? (171 psi)] at the pressure
switch 60 seconds after the start of the pump.

No Decrease in Oil Pressure

Oil pressure does not decrease during the pump-off interval of 8 minutes.

Low Qil Level

A float switch is activated due to the drop of oil level in the tank.

Low Air Pressure

The air pressure decreases below the set pressure [2 kgf/cm? (28 psi)] at the air pressure switch and the
circuit is opened.
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SPINDLE WARM-UP

Check the oil level and air pressure.

Do not run 8000 min~"! {rpm} or higher spindle speeds from the start of an operation. Warm up the machine at
3000 min~" {rpm} for 10 minutes before cutting at the high speeds. During cold weather, warm up the
machine.

SPINDLE LIFE

Spindle life depends on bearing life, since lubricating oil is always supplied to the spindle.

Although not enough data is available to accurately determine spindle life, the spindle is expected to operate
for 5 to 10 years without problems.

SPINDLE REPLACEMENT

Abnormal heat generation, vibration, and non-rotation may be signs that the spindle bearings are damaged.
Contact your local Okuma representative.

Disassembly and reassembly of the spindle should not be performed by the customer.

ACAU'”ON : Customer/user is not allowed to disassemble/assemble the spindle unit.

7.

SPINDLE VIBRATION

Abnormal vibration will occur within the spindle drive system if imbalanced cutting tools are operated at
speeds higher than 3000 min~! {rpm}. Vibration will damage bearings. Imbalanced cutting tools are
therefore hazardous to the operators and the machine. Care should be taken to only use properly balanced
tools.

Extra care must be exercised when using a large-diameter tool or boring bar.

Awmml : During high-speed cutting, chips and broken tools might fly off the machine.

Safety measures such as not standing in front of a rotating body, etc., should be observed.




3798-E P-133-A1/E
SECTION 8 10000 MIN-' {PRM} SPINDLE (OPTIONAL)

8. CLEANING OF AIR FILTER FOR COOLER
(HEADSTOCK COOLING SYSTEM)

Clean the air filter for cooler of the spindlehead cooling system (combination unit) at the rear of the machine
as follows:

—
-

Remove the
air filter by
pulling it
upward. Headstock cooling unit

LT

Air filter
(2 places)

Machine Rear

(1) Two air filters are provided at the side of the spindiehead cooling system and it can be removed
when pulled upward.

(2) Be sure to clean the air filter about twice a month.

(8) Clean the air filter with water or by using an air gun.

ACAU'”ON : (1) If you neglect the cleaning of the air filter, the thermal relay of the refrigerator motor may

be tripped, and a significant drop of the cooling capacity may occur.

(2) lfthe thermal relay for the refrigerator is tripped, check the cause of the overload such as the
clogging of the air filter, ambient temperature (should be less than 45°C), etc.

(8) Do not change the setting of the thermal relay.
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