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Application of Inertial Plate to Control of Booming Noise Caused
By Torsional Vibration
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Abstract : The interior low-frequency booming noise of an FR mini-car induced by driveline’s torsional vibration was
studied. The equivalent computational model for torsional vibration analysis was established. And the torsional vibration
characteristics of the driveline were analyzed. Based on the model, the influence of the moment of inertia and the torsional
stiffness of the traditional vibration damper (TVD) on the torsional vibration response of the driveline was analyzed. Based
on the functional and structural analyses of the TVD, the feasibility for replacing the TVD by the metallic inertial plate in the
mini-car’s driveline was verified. Then, the inertial plate was designed and prepared and the entire mini-car test was carried
out. The results show that properly installed metallic inertial plate can effectively reduce the torsional vibration response of
the mini-car’s driveline. The interior noise of the mini-car at about 1 500 r/min speed of the engine can be reduced by 9 dB
(A). And the NVH performance of the entire vehicle is greatly improved.
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