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A Study on the Oil-Jet Lubrication Characteristics
of a Motor-Integrated High-Speed Spindle System with ¢ 65mm X 25,000rpm
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Abstract

In this study; a motor-integrated high-speed spindle system with ¢ 65mm X 25,000rpm is developed by
introducing the oil-jet lubrication method, ceramic angular contact ball bearings, a built-in motor and so

on. And oil-jet lubrication experiments for evaluating the system performance are performed under

various operation conditions. Especially, in order to establish the oil-jet lubrication conditions related to

the development of a high-speed spindle system, the effects of oil supply rate and rotational spindle

speed are investigated on the temperature rise, temperature distribution, motor current and so on.
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Bearing), W33 € (Built-In Motor)
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Table 1 Specification of spindle system

Item Specification
Spindle Speed 3,500~ 25,000rpm
DmN Value Max. 2,062,500

Tool HSK63 (DIN69893)
Built-In Motor 18.5/22kW

Front |Ceramic Angular Contact Ball Bearing (¢ 63, 4EA)

Bearing

Rear |Ceramic Angular Contact Ball Bearing (55, 2EA)

Lubrication Method Oil-Jet Lubrication

Bearing Preload Constant Position

Cooling Method |0Qil Cooling Jacket for Motor Housing

Clamping Force 2,000kgf

Runout *+3ux#m Below

Position Sensor Position Coder

.. Thermocouple

A/D Converter Computer Output

Fig.l Schematic diagram for oil-jet lubrication
testing

Fig.2 Experimental apparatus for oil-jet lubrication
testing

- 842 -



3 Ao ¥ 1B

e
2
-
9

S

12 REUAE &30 QLUAE
SBEAS B8] e vz oz FHF
4¢/min/Brgg WEAAL, FHIHFE
10,000rpm €l 25,000rpm 7} A 2,50()rpm4_“} Z= 7} 4] 7]
HA A¥L FPsigct. 53 FGxd BE F
Ao exwsg A8y A Fig3®h 2ol 4
Ael oA d(thermocouple) & 90" BASE 3H4-73
Aerro) dAsigey, FE£3IAAY ARFHE
23517 YA EE e ANAFE =239
Figds EHUZYE n&FEAe 2x4d<o A
i) gt o 285E AZHe F7ss] 9
;| s APANE HAFD g}x:} o] djo] T
FHES 4Q/min/Brg°]J_ 223 25000rpm
oloitt A¥AMERE FHA9 &E F&5E
@ F oF 158 FEs} Aned HA
“3}“ e BoFEa gk ol E H=
A7t & ’éfé"ﬂ*iE Ao AT A
a5 At ot ol 74]«] 9—5* % ol) A
2 €} 9] (settling tlme)ol Hl o]l &= o]
2 IEHE §8/9 %57]' %_124 Al Aol E
S’_el?*ﬂE%%“‘ He #8897 Wil A=

P

N

r°"
F&loi—%
2
dob AN 1

g R

rErr o il
e rlo SR L o of

i

)

L

tﬂgl BRx o uwetr] 2G5 Eo

9] xolE Bolu ed, olud A
Z2FxE FYME 227t 2,
FYME 2571 Erie Ao
. " FEAL Gy FHAA
ELHHYS Hgse FLddE F5A
ool Ui HEF o
22 E A davt & A=

oo &

o do
o o
e o3 R
o £ H
i AQ
-4
od

=

Lo

= ’—“_

I rlo i
ol ox a2 vy
1o ofy é

-

S RN
E-lOHWO

N

3

rﬂoﬂﬁkﬂ’-iﬁom&k&

Figh, 6, 7ol wojglozel FHfake)l 7z} 2,

- =

Fig.3 Setup of thermocouples
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