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Development of spindle FE model for modal analysis considered Built-in motor and bearing

stiffness
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Fig. 1 ARMD Model of spindle
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Fig. 2 Case of Bearing modeling
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Table 1 Natural frequency and stiffness of each case

Case & 843 FEH K (Nm) |ZAFRAFFARY
1 9.000x10’ 70512rpm(1175.2Hz)
2 4.500x10’ 75204rpm(1253.4Hz)
3 1.864x10’ 72192rpm(1203.2Hz)
4 8.951x10° 71958rpm(1199.3Hz)
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a) Spindle model

b) Disk model
Fig. 3 ARMD model with rotor
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a) Case 1 Same property b) Case 2 Different property
Fig. 4 FE model with rotor
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Table 2 Material property of each case
Case Part E(Mpa) Density(kg/m3)
Case 1 Spindle
(%?__,_]6]— %Aé i]) 7R0t0r 200e9 7817
Case 2 Spindle 200e9 2817
(25 =44 44) |Rotor 21.3e9
Table 3 Result of each case
Case 1HAEF EE APEE
Case 1(‘5 L3 E4 X)) 64236rpm(1070.6Hz)
Case 2(=EH 244 48) 62772rpm(1046.2Hz)
ARMD 2.9 1(%5 4 3 &4 %) 71176rpm
ARMD R4 2(2 €] & v~ 2 #]2])|68015rpm
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