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Noise Analysis and Optimization of R—EPS Steering System Based
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[Abstract] For the vibration and noise issues generated by the Rack—parallel Electric Power Steering (R-EPS) system
under bumpy road conditions, this study analyzes the overall vibration transfer characteristics of the structure from the
perspective of vibration transfer functions, identifying the primary frequency band of the abnormal noise. Meanwhile, modal
analysis is employed to determine the correlation between the system’s characteristic frequencies and its natural frequencies
and mode shapes, confirming that the transfer function from the inner ball joint of the tie rod to the ball screw structure exhibits
significant characteristic frequencies within the noise frequency band. To improve noise performance, based on the concept of
transfer path optimization, rubber bushings were added to the mounting holes between the steering gear and the subframe to
alter the stiffness and damping of the structural vibration transfer path. The effectiveness of this measure in optimizing the
vibration transfer path was validated through CAE analysis and testing.
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