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Thank you for purchasing the (BIG) HIGH SPINDLE.
Please read these instructions before use and keep
them where the operator may refer to them whenever
neccessary.
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SAFETY/ CAUTION INDICATOR

The following indicator is used in this operation manual to
signify points relating to safe operation. Please ensure
these points are fully understood and followed correctly.
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@ Z2—~E—Fvyh HeER/ X)L (PT1/8) (® NBN Nut @ Nozzle (PT1/8)

@ r—ZI/ X @ @)/ —LHTELE @ Case Nozzle @ Fixture of anti-rotation bar
@ 4r—= @ FvoTKILb (® Case @@ Cap bolt

@ Oy 7RIV @ PT1I/8%Y @ Lock bolt @ PT1/8 screw

® BRDIT @ @Y1k /N— ® Indexing ring @@ Anti-rotation bar

® frERHE > @ z)-7 ® Locating pin @ Sleeve

@ HAKR ® Fx/37F @ Guide @® Flat spanner

FASACE VIR @ 7y zNF Stopper bolt @@ Hook spanner

OF: P2 ® Collar

2. \MAEY RILDtHE Specifications of HIGH SPINDLE
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GTG5- 8 05 8 8 NBC 8
o s " 5| 467 | 20,000 16,000 78 BT
GTG6- 8 05 8 8 NBC 8
o 5 " 5| 567 | 20,000 16,000 89 Naoto |
GTG4-16 25 16 12 | 38 15,000 12,000 277 | NBC16
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. The maximum allowable torque is the calculated value of the drive system at the max. spindle speed, and different from the torque
with which cutting operation can be actually conducted.

2. When being used continuously (more than 30mins.) it is important to ensure the output is kept within the "continuous" value shown
in the above table.
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3. How to clamp and unclamp an cutting tool

Clamp the nut securely by using 2 pc. of spanners
enclosed as in the figure.

It is easier to clamp the nut by turning the hook
spanner on the side of the nut while the flat
spanner is fixed.

-~#4-Caution =======----cccmmcccmmm e mmmmmm e

- If the nut is clamped with only 1 pc. of spanner, it is possible that gears inside HIGH SPINDLE
will be broken. Therefore, use 2 pc. of spanners to clamp the nut at all times.

- Check before use that the runout accuracy on the external diameter
of an cutting tool is less than 0.02mm. If the runout accuracy is bad,
it is possible that an cutting tool will be broken due to high- speed.

- Check the maximum diameter of an cutting tool which can be
used for HIGH SPINDLE.

- If chattering occurs in cutting operation, stop to operate immediately,
and change cutting condition to proper one.
If operation is continued even with chattering, it is possible that
screws in the main body will loosen due to vibration.

- Shorten as much projection length of an cutting tool as possible.
It critically influences tool life.
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4. Method to supply coolant

O Method to supply
Coolant is supplied from the stop block, passes through the
inside of HIGH SPINDLE and comes out from case nozzles and a
nozzle sold on the market. It is recommended to supply coolant LS
in order to control rise in temperature of HIGH SPINDLE. §

The direction to supply coolant can be adjusted by moving
nozzles.

Nozzle sold
on the market

@ The allowable coolant pressure
If a nozzle sold on the market is not attached, the coolant pressure can be set less than 1Mpa. If
the nozzle is attached, the coolant pressure can be set less than 2Mpa.

,-&Caution--------------------------------

- If the toolholder is used with more than the coolant pressure mentioned above, the case
suffers from large force, and the life of bearings inside the body shortens.
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©How to attach an nozzle so!d on the market Coolant pressure The diameter
PT(Rc)1/8 plug is attached at shipment. Detach a nozzle (Mpa) of nozzle
and attach PT(Rc)1/8 nozzle sold on the market. When 1 4520
both of a nozzle on the market and the case nozzles of ’
HIGH SPINDLE are used to supply coolant, select the 15 $25
diameter of a nozzle on the market by referring to the 2 $3.0
table shown on the right.

—ﬂ-Caution--------------------------------

- If the diameter of a nozzle sold on the market is too large, it is possible | X}
that coolant will not be able to come out from the case nozzles, and
the cooling effect for HIGH SPINDLE itself will be lost.

- If outside coolant supply in the machine is used, do not supply directly
to the case of HIGH SPINDLE (Refer to figure).
Coolant invades inside the case, which causes to shorten the life of
bearings and gears.
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@ Timing of coolant ON/OFF
Since the seal of HIGH SPINDLE consists of non-contact centrifugal seal, no sealing effect can be
obtained at a standstill of the machine spindle.
Therefore, set to turn on and off the coolant as in the following timing;
+ Turn coolant on 2 seconds after the machine spindle starts to rotate.
+ Turn coolant off 5 seconds before the machine spindle stops.
+ Blow air for about 3 seconds.

5. Rise in temperature and elongation of spindle

©ORise in temperature
When HIGH SPINDLE is rotated, heating occurs

on the gears and bearings inside the body. [P Without coolant
This heating is saturated in about 20 min. and g /3
its temperature becomes +30°C room temperature. T 20
Refer to the figure(GTGS5 at 20,000r.p.m.). qg’- _
5 With air
c 10
3 With coolant
o
0 20 40 60
(min)

® Elongation of spindle
The spindle of HIGH SPINDLE elongates in Z direction due to the heating.
The amount of elongation becomes about 1 xm/'C, and the elongation of the spindle will be fixed
in about 20 min. when the temperature is saturated.

© Cooling effect by supplying coolant or air
Coolant or air supplied from the locating pin cools off the case of HIGH SPINDLE, which prevents
the spindle from elongation. Furthermore, they prolongs the life of HIGH SPINDLE. Therefore,
use coolant as often as possible.

12
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6. The beginning of rotation of HIGH SPINDLE

© Warming-up operation

If HIGH SPINDLE is just purchased or not used | Phase S%g?ﬁgfggig{@'@“ Time
for more than 1 week, warm.ing-.up ppgration is 1 100min-1 3min
recommended for grease lubrication |n5|de'HIGH 2 | 30%of the max. spindle speed 5
SPINDLE. Follow each phase of warming-up o

operation as in the following table. 8 50% 5
If warming-up operation is not conducted, it is 4 80% 5

possible that the life of bearings will shorten.

A Command for rotation at the beginning of rotation
When HIGH SPINDLE is commanded to rotate, it is recommended to increase the spindle speed
of HIGH SPINDLE after it is once rotated with 50% of the spindle speed used in operation.
This operation lubricates grease inside the body, and improves the life of bearings.

7. Caution about safety measures

@ n case of oil base coolant is used. A
There is a risk of seizure on parts such as the bearings, when oil base coolant is used as the
cutting fluid. It is recommended to use water-soluble coolant. (Please be aware of a fire risk
and take fire prevention measures with sufficient fire-prevention equipment.)

® Work material A
Specific models are available for machining materials such as ceramic and tungsten, which
create small particles and dust. The standard models are not designed for use on such materials
as the longevity could be reduced due to the ingress of the small particles and dust. Please
contact your local (BIG distributor for advice.

© Installation of protection cover A
Since HIGH SPINDLE rotates in high speed, a broken cutting tool spreads its fragments around,
which is very dangerous.
Conduct sufficient safety measures in order to protect the body using an cover with safety
secured even if the fragments fly directly. Wear protection glasses at all times, too.

@ Use in unmanned operation A
If certain accident or breakdown occur, it is possible that the components of HIGH SPINDLE
suddenly heat up and catches fire. When unmanned operation is conducted, operate in a
machine with automatic extinguisher and use the functions of extinguisher at all times.

8. Maintenance

© Supplying grease
Since HIGH SPINDLE seals up grease, it is usually unnecessary to supply grease.
Grease is supplied at overhaul in BIG.

@ Disassembly and remodeling
Do not disassemble or remodel HIGH SPINDLE on an customer's side.
If done, it becomes out of subject for repair and overhaul.



© About overhaul
If more than a half year or 1,000 hours of using time have passed since the beginning of use,
overhaul is needed. If a long time (more than 1 year) have passed without use, it is also
recommended to overhaul. Please return HIGH SPINDLE for overhaul through your store so that
we can overhaul it with charge.

@ In case of strange sound and nasty smell
If strange sound or nasty smell occur, stop rotation immediately and inform us.

@ Safekeeping for a long time
If HIGH SPINDLE is kept for a long time after coolant is used, it is possible that rust occurs.
Therefore, blow coolant remained inside with air out of the locating pin, pour lubrication oil in the
locating pin, and keep HIGH SPINDLE.

(® Reuse after safekeeping for a long time
Check whether the locating pin can smoothly move with hand before use. If not, it causes
troubles to ATC and is vary dangerous.
Therefore, clean the locating pin by referring to "How to attach the locating pin".

9. How to mount to a machining center

According to the model and article No. of your machining center indicated at your
purchase of HIGH SPINDLE, we ship HIGH SPINDLE which is set according to the
model and article No. of your machining center with reference to our experience about
the machine. However, ensure the following items for safety before mounting to a
machining centert.

@ Checking interference of ATC arms and etc.
According to dimensions K1 and ¢ D of HIGH SPINDLE and the dimension of the interference
area mentioned in the instruction manual of a machining center and etc., check whether there are
no interference between ATC arms and etc. of the machining center and HIGH SPINDLE. When
interference area is not clear, ask a machine tool builder.

Standard of shank K1
TYPE BT [DIN,CAT| ¢D Gauge line
K1
GTGS5 43 58 80 ©
GTG6 58 63 100 - At
GTG4 58 63 110 o

@ Checking the stop block on a spindle nose
A stop block differs according to the model of

a machining center. Check the end face of a Gauge line
real spindlenose according to the instruction —
manual and documents of the machine tool. . 7_3
&
i
S : Pitch (mm) —
H : Fixed length (mm) :T["

6 : Orientation degree (* )

14
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© Checking the setting of HIGH SPINDLE
Check whether the setting dimensions shown in "Inspection sheet" enclosed agrees with the values
of the spindle nose which are checked in IEN-0.

+ When the fixed pitch, S, is different,
it is impossible to change at a customer side, and return HIGH SPINDLE to us
through your store.

* When the fixed length, H, is different,
adjust according to "How to adjust the fixed length" in IER-©.

+ When orientation degree, 8, is different,
adjust according to "How to adjust the orientation degree".

17 AN
| T) -
H B

@ Checking after actual mounting
Conduct orientation (M19) in the machine spindle of machining center, fix the position of the drive
key and mount HIGH SPINDLE manually to the machine.
At this moment, check whether the drive key and locating pin are smoothly inserted without any
problems.

Checking the fixed length A

If the locating pin actuates more than the Clearance 7mm
regulated amount (6mm), unbalanced load
occurs on the case, and abnormal load occurs on

the bearings, which causes to heat up and
shorten the life. Be careful about this.
On the other hand, if the locating pin actuates

Clearance 2mm Clearance 1mm

less than the regulated amount, the locking
system cannot be released. If the spindle is
rotated in this state, it is possible that HIGH
SPINDLE will be broken. Be careful about this.

When the locating pin is correctly located, there

must be clearance of 2mm and 1mm sides of the
clutch. The amount of
actuation for clutch

Before
attachment

After
attachment




G How to adjust the fixed length, H
(1) How to detach the bolts

Detach 2 pc. of the bolts with L-shaped wrench as
in the figure.

(2) Rotation of the indexing ring

(3) Setting of the front length of the locating pin
Substitute the fixed length, H, of your machine in
the following expression in order to calculate the

,—ﬂ'Caution--------------------------------

- Other HIGH SPINDLE than a standard series may be different in dimension "K1" mentioned
in IEB-© . In this case, the expression mentioned above do not agree with it.

\

While the locating pin is pushed as in the figure,
rotate the guide, and detach the locating pin.

% In case of GTG4, the guide cannot be rotated due
to interference with the case, if it is rotated as in
the figure shown right. Push (A) as in the figure
shown below and make an opening of about 4mm
between the case and the guide (make sure that
there is no interference with the case). Rotate the

guide to remove the indexing pin.

Guide

In case of GTG4 \L* of
o o

Push

(A) »

length of the locating pin, B.
In case of BT

GTG6 or 4

GTG5

B=47mm—Hmm
B= 32mm—Hmm

In case of DV, CV

GTG6 or 4

GTG5

There are three types of the locating pins, A, B and C, each of which is different in the

B= 52mm—Hmm
B=47mm—-Hmm

adjustment range of the fixed length.
In case of BT

In case of DV, CV

Pin type GTG5 GTG6,4 Pin type GTG5 GTG6,4
A -24~-9 -9~ 6 A -9~ 6 -4~11
B -9~ 6 6~21 B 6~21 11~26
C 6~21 21~36 C 21~36 26~41

Please inform us in this situation.

A N N N NN NN N NN NN NN NN NN SN NN NN NN NN N NN M N N N N N N B N BN NN SN BN BN BN B S Ee e am

CSmm-
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(

(@®How to adjust the orientation degree, 8

(1) Unclamping the side locking screw

(2) How to adjust the orientation degree

(

1

1
1
\

4) How to adjust
Unclamp the set screws on the side of the collar, and
loosen the collar and the nut. Adjust the front length, B,
to within 20.3mm.
After adjustment, fix the nut, clamp the collar
securely and completely clamp the set screws for
anti-loosening with the torque of 2.5N:m with L-
shaped wrench.

Locating pin

J_ Bmm

<

Locating collar

S—17

b Nut

Set screw

5) Assembly

Attach the locating pin in opposite way of (1) and (2). Clamp the bolts securely this time.

Loosen 4 locking bolts of the indexing ring.

Check whether the indexing ring can rotate in the
circumferential direction, and adjust the scale of
the indexing ring to the orientation degree, 6, of
your machine by matching with the mark on the
main body.

3) Clamping side-locking screws
After adjustment, supply an anaerobic adhesive
(TOAGOSEI Co.,Ltd. : corresponding to ARONTITE US)
to the side-locking screws, and clamp each of 4
side-locking screws securely and uniformly.
At this moment, gradually clamp 2 side-locking
screws which are located in opposite places.

- -Caution:=====-cmcccc e m e

- If the side-locking bolts are not clamped gradually, it is possible that the indexing ring will

loosen, which causes troubles to ATC. Be careful about this

D R el

-



10. How to mount to conventional milling machine

©How to attach anti-rotation bar
Insert the sleeve into the hole, and insert anti-rotation bar into this sleeve as in the figure. At this
moment, insert the bolts enclosed while matching the phase angles of the bolt holes at 3 places.
Fix the anti-rotation bar by clamping the bolts with L-shaped wrench.

--4A-Caution: == ====-ccceua-y

1
- It is possible that the screws will loosen due to 1
vibration during operation. Check whether the 1
bolts are securely clamped. ,'

o N NN RN N NN NN NN N BN NN N BN BN A B e e

P

@ How to mount to the machine

Prepare the fixture of the anti-rotation bar, and attach it
to a spindle nose of machine. The anti-rotation bar
suffers the large moment of cutting torque X the ratio of
increasing speed.

Therefore, prepare a rigid bar with more than ¢ 30mm.
Fix the anti-rotation bar together with the fixture with a
wire in the direction of rotation.

- =Caution =====cccccccaay anti-rotation bar

1
1 Never use a magnet stand and the like as the anti- 1
| rotation bar. 1
1 If they are used, the anti-rotation bar may rotate, :
1 which is dangerous. r

- N N NN NN NN NN N BN NN BN BN N BN B S e e

—ﬂ‘Caution--------------------------------

- At this moment, prevent excessive force in the direction 7 T
of the arrow as in the figure shown on the right.
Unbalanced load occurs on the bearing, and abnormal
load occurs on bearings, which causes to heat up and F

shorten the life.

\-----_'

-,

N o e e e e e e e R R R R R R R R R R

© Cooling HIGH SPINDLE : :
There is PT (Rc) 1/8 thread as in the Figure.

When air or coolant is supplied through this thread, PT1/8
HIGH SPINDLE can be cooled down to prevent N
heating-up and elongation of the spindle. -éi!E{( ‘, E

18
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