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Rotordynamic Analysis of 150HP, 48,000rpm High Speed
Motor for Load of Turbo Machinery
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(b) 3D rotor model
Fig. 1 Material and shape of developed rotor
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Table 1 Mechanical properties of used material

Material Steel Magnet Alloy Sleeve
Item SM45C Sm,Coy7 STS630 Inconel718
Density( kg/m3) 7850 7500 8000 1185
Elastic
Modulus( GPa ) 200 153 193 1.8~3.1
Poisson’ratio 0.285 0.24 0.285 0.375
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(b) Coherence
Fig. 2 FRF and coherence of modal testing

Table 2 Comparison of modal testing and 3D FEM simulation

Natural frequency (Hz)

Order -
Modal testing 3D FEM Error(%)
1st 1,110 1,186 -6.84
2nd 1,640 1,692 -3.17
3rd 2,342 2,186 -6.66
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Campbell diagram : 150HP, 48,000rpm high speed motor
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Campbell diagram : 150HP, 48,000rpm high speed motor
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Fig. 3 Campbell diagram of developed rotor to evaluate the stability

Table 3 Whirling mode and critical speed of developed rotor

Whirling Mode 1e7 N/Cmrltlcal e (rg.rgges N/m
1st backward 14,868 52,714
1st forward 14,870 54,611
2nd backward 19,182 63,968
2nd forward 20,013 78,884
3rd backward 55,228 82,035
3rd forward 74,020 85,472
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3rd backward whirling mode [

(a) Bearing stiffness : 1e7 N/m

3rd backward whirling mode

(b) Bearing stiffness : 2.65e8 N/m
Fig. 4 Whirling mode shape

Fig. 5 Prototype of developed high speed motor
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