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Research on Road Spectrum Fatigue Simulation of an Embedded Battery Pack
in a Pure Electric Mini—truck
ZHANG Tao, WANG Qiang, HE Min, JIANG Shilin, JIANG Kuan
( Chongging Ruichi Automotive Industrial Co., Lid., Chongqing 401133, China)
Abstract; This paper addresses the structural safety and durability requirements of an embedded battery
pack for a pure electric light truck platform. It establishes a high—fidelity finite element model based on the
battery pack structure of a specific model. Through vehicle road spectrum fatigue durability simulation anal-
ysis, this paper systematically evaluates the fatigue damage of the structure under intensified proving ground
conditions. The results indicate that the maximum fatigue damage value of the original structure reaches
49.7, far exceeding the critical value of 1 and failing the target service life requirements. To resolve this is-
sue, this paper proposes an optimization scheme primarily centered on adding local reinforcements. Simula-
tion verification confirms that the maximum fatigue damage value of the optimized structure drops to 0. 061,
demonstrating a significant reduction and fully complying with the design targets. This paper thereby pro-
vides a complete set of simulation analysis methods and a theoretical basis for the structural design and opti-
mization of embedded battery packs.
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