BRBEITEE 200040 E S8R CE pp.980~984 KSPE 02F092

BE|A F5 ABA SEEE SHo| BEAT
oloa’ 2z

A Study on the Thermal Distribution Analysis of
Operational Spindle System of Machine Tool

Young Chule Lim*, jong kwan Kim**
ABSTRACT

This paper has studied thermal characteristics of machine tool to develope high speed spindle and optimum
design condidering the thermal deformation.

Comparing the test data of temperature measurement and structural analysis data using FEM, we verifiedthe
test validity and predicted thermal deformation, influence of spindle generation of heat, and established cooling
system to prevent the thermal deformation.

1) The temperature rise of spindle system depends on increasing number of rotation and shows sudden
doubling increment of number of rotation over 7,000rpm.

2) Oil jacket cooling can be effective cooling method below 8,000rpm but, over 8,000rpm, it shows the
decrement of cooling effect. .

3) Comparing FEM analysis results and revolution test results, we can confirmn approximate temperature
change consequently, it is possible to simulate temperature rise and thermal distribution on the inside of spindle
system.

4) We can confirm that simulated approach by FEM analysis can be effective method in thermal-appropriate
design..
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Fig. 2.1 Mesh generation of spindle without too

Fig. 2.2 Mesh generation of spindle with tool
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Table 2.1 Calculated result of the heat transfer
coefficient on spindle components. (max 10,000 rpm)
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Table 2.2 Specificiation of experimental spindle
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Fig. 3.1 Temperature distribution of spindle with
tool

Fig. 3.1 Temperature distribution of spindle without
tool
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Fig. 4.1 Layout for position of temperature senssing
point
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Table 4.3 The results of temperature rise on each
parts of Spindle system by spindle speed.(without
tool)

P % 97 2% (T)
m) | Q| @ |Q|®@
0 |226(226|227|227 {227 21 (233
1,000 | 228 (228 {23.1 (230|234 | 23 {233
2,000 [ 234|233 |232(233 (235 24 235
3,000 [ 23712341233 [245(241| 25 (236
4000 (242|242 | 238|248 | 245| 28 |238
5,000 [24.8 (253|243 (256|250 28 {23.9
6,000 [28.2(282|25526.0(259| 29 (23.1
7000 (281|289 262 (271 (273 | 30 |236
8,000 1302 (2911268276282 31 (237
9,000 [320|31.4|275 (296 {290 | 34 238

10,000 | 334 | 34.2 | 280300 |296| 36 |23.7

@| ®

Fig. 512 &3 EY O AT solxdA v
A2 8000rpm 74A = 1T ojiolxm o]F 2TAE
9 2228 #QErhFig 538 S35 @ F
% Ul Ao Bl FsEoldt. 7,000rpmo}/de] 34
Fol= FA% 2x=450] FEMsY Aot A4
T FFoA 25 v Jon FSEE A fAE

& vehiz 9o

H

o
F5+
5
©
5 .
a
515+
}—
10~
57
1
6 1 2 3 4 5 6 7 8 9 10
Spinde speed(x 1000pm)
Fig. 5.1 Comparison between simulated and

measured Temperature on (D front bearing point
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Fig. 5.3 Comparison between simulated and
measured temperature on (O internal point
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