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Analysis and optimization of half order vibration for
an inline 6-cylinder engine

CAO Jingming', TIAN Jinxin®, ZHAI Xumao’, SHI Baofan'

1. Weifang Internal Combustion Engine Quality Inspection Center Co., Lid., Weifang 261061, China;
2. Weichai Power Co.,Ltd., Weifang 261061, China; 3. State Key Laboratory of Engine Reliability, Weifang 261061, China

Abstract ; In order to reduce the vibration speed and analyze the excitation characteristics of each order of an
inline 6 cylinder engine, vibration tests, whole machine modal tests, operational deflection shapes analysis,
structural optimization and experimental verification are carried out. The results show that the torsional modal
frequency of the engine is relatively low and coupled with a 4.5 order torsional excitation, resulting in torsional
resonance of the engine body and excessive vibration speed, which could not meet the development
requirements. Increasing the body reinforcement plate could increase the torsional modal frequency, reduce the
overall vibration speed, and meet development requirements.

Keywords : main order; half order; vibration; torsion modal
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