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Abstract ; According to the special structure of silicon steel sheet lamination ( SSSL) and nutted rod-
impeller (NRI) in the motor rotor, the finite element method was used to simulate the assembly process
of SSSL. The regularity that the lateral bending stiffness varying with the discrete number of the whole sili-
con steel sheet structure was explored, and the lateral bending stiffness of SSSL was achieved by curve
fitting and extrapolating. The impeller was also divided according to their interface size. Based on the prin-
ciple of mass and stiffness equivalent, the simplified models of SSSL structure and NRI structure were
achieved, and the simplified analysis model was verified through the free modal test of rotor components
and whole structure. Finally, the simulation results of the first two critical speeds were verified by the rotor
running test, and the deviation between the experimental and the simulation results was less than 3. 1%.

Keywords ; permanent magnet motor; rotor; silicon steel sheet lamination structure; nutted rod-im-

peller structure; critical speed
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Fig.1 Rotor structure diagram of the

permanent magnet motor
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Fig.2 Structure of silicon steel sheet lamination
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Fig. 4 Relationship between bending stiffness and

whole discrete number for SSSL structure
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Fig. 5 Free modal test of rotor shaft of motor
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Tab.1 Comparison between simulation and experimental

results of free modal frequency of rotor shaft
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Fig. 6 Simplified structure of nutted — rod impeller
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Tab.2 Comparison between simulation and experimental

results of rotor free modal frequency
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Fig. 8 Variation curve of rotor bearing support

stiffness with rotating speed
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