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Simulation analysis and optimization of fixed caliper

brake based on Abaqus

Xing-qi Zhang, Meng-yue Si, Ying—hong Gu Feng Chen
Zhejiang Vie Science and Technology Co., Ltd., Zhuji 311800, China

Abstract: Aiming at the problems of insufficient stiffness and excessive deformation of an automobile fixed caliper in
practical application, the deformation motion differential equation of the fixed caliper is deduced by using the finite element
method, and the brake is modeled and calculated with the help of ABAQUS software. Through the analysis of structural
deformation cloud chart, two key factors affecting the excessive deformation of body are found: the thickness of support arm
of inner caliper body and the structural stiffness at the side transition of outer caliper body. Then, the above problems are
discussed, analyzed and optimized, and a new design scheme of fixed clamp body is proposed, with the deformation reduced
by 0.267mm. The post test verifies that the measured stiffness of the new structure is consistent with the simulation analysis
results, which proves that the model and method in this paper are effective and feasible, and can provide theoretical guidance
for improving the stiffness performance of the fixed clamp brake.
Keywords: Fixed clamp brake; Finite element analysis; Structural optimization; Stiffness analysis
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