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Optimization and Experimental Verification of Vibration
Characteristics for a Light Bus Exhaust System

LIU Kai', LIN Jian-ping', WANG Gen', GUO Fu-xiang®’, YANG Nan’

( 1. School of Mechanical Engineering, Tongji University, Shanghai 201804, China;
2. Nanjing IVECO(Naveco) Motors Co. Ltd., Nanjing 210028, China)

Abstract : In order to improve the ride comfort of a domestic light bus and reduce the large abnormal vibration of the
body floor on the side of exhaust system, the road test of the bus is carried out and the results are compared with those of the
competitive bus. It is found that the unreasonable layout and stiffness of the hangers of the exhaust system cause the
excessively large vibration of the vehicle’ s body. Based on the average driving DOF displacement (ADDOFD) method, the
weighted summations of modals at all reference points are calculated. The reference points, where the ADDOFD displacement
responses are smaller, are chosen as the locations of the hangers of the exhaust system. The stiffness of the hangers is
optimized according to the requirement of the vibration isolation effect and fatigue resistance characteristics. The optimal
scheme for design is proposed and the test analysis is performed based on the optimization of the hanger’ s layout and
stiffness. The effectiveness and rationality of the optimization method are verified by the test results.

Key words : vibration and wave ; exhaust system ; hanger ; modal analysis ; road test ; optimal design
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