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Fatigue Performance Analysis of Mixed Joint Structure of High Strength Steel
and Aluminum Alloy in Lightweight Design of Car Body

Hong Jifa, Li Yalei
Jiangling Automobile Co., Ltd. Nanchang , Jiangxi 330000
Abstract : This paper investigates the fatigue performance of hybrid connection structures using high—strength
steel and aluminum alloy in lightweight vehicle body design. Through an extensive literature review and
experimental tests, we evaluate the advantages and challenges of these hybrid material connections
and explore their long—term fatigue performance. Various research methods, including material fatigue
tests and finite element analysis, were employed to identify key factors affecting fatigue performance.
The experimental results indicate that adequate connection design and surface treatments can
significantly enhance the fatigue life of the structure. Moreover, the paper proposes improvement
suggestions, such as optimizing connection geometry and adopting advanced joining techniques to
further improve structural durability. The findings not only provide new insights into hybrid material
connection design but also facilitate the future development of lightweight vehicles.
Keywords : high-strength steel; aluminum alloy; lightweight vehicles; hybrid connection structure;
fatigue performance; finite element analysis; durability
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