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The Vibration Change According to Housing Structure of IPMSM
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Abstract - The aspect of vibration is analyzed according to the structural length difference of IPMSM housing. For this
purpose, the frequencies that have the greatest influence on the RMF were analyzed using electromagnetic analysis result. And
the change of resonance frequency was analyzed through structural analysis. The vibration experiment was also performed.
Compared with the analysis result, it was verified whether it is the actual aspect and validity result.
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Table 1 Specification of analyzed model
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Table 2 Output characteristic of analyzed model
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Fig. 2 No load characteristic of analyzed model
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Fig. 3 Load characteristic of analyzed model
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Specification Value Specification Value
Rated speed [rpm] 3,000 Back EMF [Vrms] 11.36
Cogging torque [mNm] 59

Rated torque [Nm] 191 Current [Al 177
Rated current [Arms] 24 Torque [Nm] 191
Pole / Slot 8 / 12 Torque ripple [%] 7.3

Al thick [ ] 1 Copper loss[W] 30.27
I gdp ThICkness tmm Core loss [W] 28.59
Stator diameter [mm] 83.6 Mechanical loss[W] 17.15
Stack length [mm] 45 Total loss [W] 75.91
Output [W] 600

Turns 12 —

Efficiency [%) 88.7
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Fig. 4 The radial magnetic force density and FFT
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Fig. 6 The amplitude change according to mode
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Table 3 The data for mode analysis

Specification
Young modulus [ Gpal 300
Poisson's ratio 0.24
Mass density [kg/m’] 7,850
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Fig. 7 The mode shape of model before housing increase
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Fig. 8 The mode shape of model after housing increase
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Fig. 9 The vibration experiment equipment
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Fig. 10 The experiment result of model before and after
housing increase
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Fig. 11 Expanded experiment result of model before housing
increase
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Fig. 12 Expanded experiment result of model after housing
increase
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