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Noise and Vibration Issues in Traction Motors of Electric Vehicles
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In general, it is expected that electric vehicles
(EVs) are considerably quieter than internal
combustion engine powered vehicles. The interior

noise of an EV, however, if without noise control is



BEEMRIMNEEE

apt to contain significant high-frequency noise
shares resulting from its traction motor, which can
be perceived as annoying and unpleasant. There are
many key attributes contribute to noise and vibration
in a traction motor, including structural design,
electromagnetic design, control/drive design and
manufacturing quality. Focusing on the permanent
magnetic synchronous traction motors, this paper
first outlines their potential noise sources and
transfer paths. Then, some structural and
electromagnetic design parameters for a low noise
motor are briefly addressed. Finally this paper
presents a case study to highlight the interior noise
issue of an EV caused by its traction motor. For the
case study, it is concluded that the interior noise
issue resulted from the traction motor’s 1.1 kHz
structural resonance excited by electromagnetic
force; the resonance then amplified the 16th and
40th orders at specific speeds. The subsequent
design changes to improve the noise characteristics
of that traction motor were offered. Also shown in
the case study, interior noise reduction of 4 dB was
achieved by sealing cabin’s leaks. Partial
encapsulation of the traction motor got a 6.5 dB

pass-by noise reduction.
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