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FEM to select bearing position of 40,000RPM high-speed spindle
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Fig. 2 3D mesh of 40,000RPM spindle system

Table 1 Material properties of spindle parts

Part name E(GPa) Dge/QrSTI]%/ Pori;:i%nls
Spindle 205.0 7.817 0.3
Drawbar 205.0 7.817 0.3

Tool shank 205.0 10.311 0.3
Rotor 21.3 7.817 0.3
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Fig. 3 Positions of each bearing supporting spindle

Table 2 Level value of each parameter for Taguchi Method

No. A[mm] B[mm] C[mm]  D[N/mm] E[N/mm]
41 63 230.83 11419 8546
46 71 248.00 24853 18640
51 85 264.00 38287 28716
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Fig. 6 Main effect plot of signal to noise for optimum design of
40,000rpm high-speed spindle
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Table 3 Design of Taguchi Method and the result of analysis by

FEM

Displacement [¢m
o A 8 c 0 E ol e s
1 1 1 1 1 1 669.91 6.431 7.92
2 1 1 1 1 2 938.33 6.980 7.87
3 1 1 1 1 3 1108.20 8.485 7.85
4 1 2 2 2 1 734.97 9.179 6.09
5 1 2 2 2 2 993.80 7.849 6.07
6 1 2 2 2 3 1138.60 7.998 5.69
7 1 3 3 3 1 888.85 13.473 6.48
8 1 3 3 3 2 1057.90 10.422 5.29
9 1 3 3 3 3 1175.80 11.334 5.07
10 2 1 2 3 1 725.37 10.769 6.51
11 2 1 2 3 2 986.92 11.453 5.94
12 2 1 2 3 3 1128.10 11.478 5.88
13 2 2 3 1 1 730.34 3.1284 7.87
14 2 2 3 1 2 831.28 27.076 7.96
15 2 2 3 1 3 847.06 28.213 8.59
16 2 3 1 2 1 705.20 13.386 6.71
17 2 3 1 2 2 971.76 18.027 6.51
18 2 3 1 2 3 1110.50 38.197 6.43
19 3 1 3 2 1 751.06 13.791 6.64
20 3 1 3 2 2 969.18 9.541 6.34
21 3 1 3 2 3 1070.10 8.870 6.25
22 3 2 1 3 1 878.59 13.404 6.48
23 3 2 1 3 2 960.85 12.666 8.04
24 3 2 1 3 3 1138.90 16.472 8.21
25 3 3 2 1 1 762.41 14.112 8.75
26 3 3 2 1 2 1028.50 14.354 8.55
27 3 3 2 1 3 1184.40 19.077 8.40
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