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Fig. 1 Design Trend of Machine Tools



o] 2z . §_L;]Lz

83z 219 A5 E

g};ﬂg 21@511;} ETE_S,L_')\])\E“_,) ca;u o}—z%;q} s
T M FEe AAD ARy o] FH A ¥ #
WoRgel AW, wak WA, 29, 44 ) 5
ZA 2 wFol e Mgt 7HsEint

R =Rl ngFFel waday Ady
o zela ddd AYg BAsn FHodA
eEpFel ne vy 53¢ Rt =3
2 hgalE 9@ WFA Aol dwy u
Ae A% F2H AAYes e

2. DE FRoAMe weI|F

n&EFERY Aoy FAVIAY FTHol =t
gl Mukel A9+ 8,000 rppm ©]A T Holk
&3 Gt oW FAEN FHo A
5t 7] ‘Lﬂ%] F2EY ol 7HsAol

Atz Wl A A o] F
2E& —7FU%, 2 ZA = 8,000 Tpm o]
AeEg agEixy AACk sk &
S 710l 837 WiEelth. nEihv dwkd
AGAENY Ay de Fel F B T
Chucking &4 Al-&3st= FFL 15000 mpm
n&FEolzt & 4 9t} Fig 2a ol vhEL
& HEY o3 FFEHE FHAHRA K3}
A Aele z2ddAM F2 AMEHI BEHE
g x) ALEFoh &3 He 5A wiiEed slo

rL&_{NH
rﬁ

Ao ot Ry

oo o

o 3R & Ao R ox KW me R
A

a) High Speed Spindle Unit with Belt driven Motor

ith l_)uilt in Motor

Fig. 2 High Speed Spindle Units with Ball Bearings
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Fig. 3 High Speed Spindle Unit with Magnetic Bearings
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Fig. 4 Heat sources in High Speed Spindle Unit
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Fig. 5 Comparison of Thermal Deformation with respect
to Spindle Material
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Fig. 7 Temperature Rise according to Drive Condition
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Fig. 8 Power Losses with respect to Input Oil Volume
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Fig. 9 Thermal Vision in High Speed Spindle Units
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Fig. 10 Thermal Deformation and Temperature
Distribution in High Speed Spindle Unit
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Fig. 12 Comparison of Cooling Effect with respect to
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Fig. 13 Thermal Deformation according to Location of
Position Pin
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