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Abstract : In electric vehicles, high-frequency noise from the electric drive unit (EDU) becomes more noticeable due to the
absence of engine noise, which otherwise would mask such sounds. This can make the sound more annoying. With the
growing adoption of electric vehicles, Noise, vibration, and harshness (NVH) performance has become increasingly
important. Wave washers are frequently used components that apply preload to motor bearings to increase bearing stiffness,
and splines are structures commonly used to couple rotating parts. Both spline pitch errors and wave washers can significantly
affect NVH performance. Designing an optimal structure that considers vibration across various design factors is important.
In this study, we aim to introduce the vibration analysis results of the effects of wave washers and spline pitch errors on the
bearings of the electric vehicle’s drive motor shaft. To accomplish this goal, simulations were performed using the ADAMS
multibody dynamics analysis software, and the results are expected to contribute to the improvement of NVH performance

in electric vehicles. Future research will focus on conducting more precise analyses that examine the vibration impact of

varying preload levels applied by wave washers.
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Subscripts

EDU : electric drive unit

MBD : multibody dynamics

WW  : wave washer

SPE  : spline pitch error
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Table 1 Simulation condition

. ‘Wave washer
Case | Load Speed (RPM) | Pitch error preload (N)
1 ) 0
Not include
2 A
Low
3 0
Include
4 A
0 - 14,000
5 . 0
Not include
6 High A
i
7 0
Include
8 A

Tooth number
Fig. 2 Cumulative pitch error of spline teeth by tooth number

Cumulative pitch Error (um)
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