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Design of Steel / CFRP Hybrid Tubular All-terrain Vehicle Frame

Fang Yuan', Ma Qihua™ ?, Hu Runchao', Sun Jiarui*, Sun'Yuhao'
(1. School of Mechanical and Automotive Engineering, Shanghai University.of Engineering Science, Shanghai 201620, China ;

2. School of Mechanical Engineering, Donghua University, Shanghai.+ 201620, China)

Abstract : Based on the lightweight principle, a tubular-all-terrain vehicle composite frame program was proposed, combining

carbon fiber reinforced composites (CFRP) with steel. The steel / CFRP hybrid pipe units, as the replacement of steel tube were de-

signed according to the principle of equal stiffness, which performance was analyzed under static loading. At the same time, the opti-

mal carbon fiber-reinforced composite-layup-design was sought through the Hyper Laminate module. In order to achieve the bending

stiffness and other properties, samples were made‘for physical three-points bending test, and related simulation was performed. The
three-dimensional model and finite element model of the hybrid tubular all-terrain vehicle frame were established to do the finite

element analysis under multiple operating. conditions, so that the programs can be proved to meet the relevant design requirements.

After the multi-stiffness free size optimization, the final designs of the steel / CFRP hybrid tubular all-terrain vehicle frame were ob-

tained, which is a good reference for studying the application of composite materials in the frame of all-terrain vehicles.

Keywords : all-terrain vehicle ; carbon fiber composite materials ; finite element analysis ; lightweight design ; three-point

bending test
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