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Lightweight design of car seat frame based on topology optimization

GE Hai', LI Guoping', LOU Jungiang', XIONG Wenjun®, XIAO Zuohua’
( 1.School of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Tiancheng Automation Co., Ltd., Taizhou 317201, China )

Abstract: As a heavier part of the car interior, the lightweight design of the seat frame can effectively reduce the
overall weight of the seat and improve the overall performance of the car. Firstly, the geometric modeling of the
front seat of a passenger car was carried out by using CATIA software, and the finite element model of the seat
was subsequently established. Then, the finite element analysis of the seat model was carried out based on the
national standard GB 15083-2019. Taking the minimum structural flexibility under volume constraints as the
optimization objective, the lightweight design of the seat frame was implemented by topology optimization
model using the relative density method The seat frame topology was optimized through TOSCA module of
ABAQUS software and the optimized seat structure statics analysis was further calculated in ABAQUS. Under
the condition of sustaining the seat structure strength and stiffness, the seat frame weight is reduced by 0.584 kg,
which is about 4% in weight reduction, accomplishing the effect of seat lightweight.

Key words: the seat frame; lightweight; topology optimization; finite element analysis
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