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Abstract: Based on the dynamic finite element model of
electric powertrain, modal analysis was implemented with and
without a reducer. After analyzing the mechanism of vibration
and noise of the powertrain, dynamic responses of the reducer
was calculated by numerical simulation method, which takes
the internal dynamic excitation of gears and electromagnetic
excitation into consideration. The effects of integrated
structure on motor dynamic characteristics were obtained by

using frequency domain analysis upon the motor vibration and
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noise. Finally, an experimental bench was used to test the
vibration acceleration and radiation noise of the powertrain in
semi-anechoic room, verifying conclusions reached by
theoretical analysis. The results show that the modes and the
performance of noise, vibration and harshness (NVH) have

changed after integrating with the reducer.
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Fig.1 Electric powertrain geometric model
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Fig.2 Dynamical model of helical gear system
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Fig.3 Finite element method results of mode shapes

for the motor with and without reducer
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Fig.5 Radial acceleration of motor
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Fig.6 Sound pressure near motor
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