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Coupling Simulation and Reliability Analysis of Piston-
Connecting Rod-Crankshaft System under High Explosive
Pressure Conditions

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

Abstract

Driven by high power density and low emission requirements, engine combustion pressures continue to rise, subjecting the piston-
connecting rod crankshaft system to increasingly complex loads under high explosion pressure conditions. This has led to prominent
challenges in dynamic response and structural reliability. Based on multi-body dynamics and finite element methods, this study
establishes a coupled simulation model that comprehensively considers gas pressure, inertial forces, and structural flexibility. The
analysis focuses on system dynamic responses and stress distribution in critical components, complemented by fatigue life assessment
for reliability evaluation. Structural and parameter optimization strategies are subsequently proposed. Results demonstrate that this
approach effectively reveals response patterns under multi-source excitation, with optimized designs significantly enhancing fatigue
resistance and operational stability. These findings provide valuable references for core component design in high explosion pressure
engines.
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