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Torsional Vibration Simulation and Fatigue Optimization
Study of Key Parts in Engine Crankshaft System

Cong Liang Yinghao Li Liang Dong
Great Wall Motor Co., Ltd., Baoding, Hebei, 071000, China

Abstract

As the core component of power transmission, the engine crankshaft system’s dynamic response characteristics directly influence the
operational stability and reliability of the entire engine. Torque vibration, a common dynamic issue in crankshaft systems, not only
generates noise and vibration but may also lead to fatigue damage or even failure in critical components. Addressing torque vibration
challenges in crankshaft systems, this study establishes a simulation model based on multi-body dynamics theory and finite element
analysis methods, systematically examining inherent characteristics and response patterns. By integrating fatigue life assessment
techniques, stress analysis and life prediction were conducted for critical hazardous areas of the crankshaft, followed by targeted
structural optimization strategies. Results demonstrate that rational adjustment of structural parameters and optimized damping
configurations can effectively reduce torque vibration amplitudes while enhancing system fatigue life and operational stability.
This research provides theoretical foundations and engineering references for crankshaft system design optimization in engine
applications.
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