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Experimental study on inner ring structure optimization of riveted
wheel bearing unit based on response surface method

CHE Wenkan'?, LI Lixin’, WANG Feng’
(1. Polytechnic Institute, Zhejiang University, Hangzhou 310015, China; 2. Zhejiang Wanxiang Precision Industry
Co. , Lid. , Hangzhou 311202, China; 3. School of Mechanical Engineering, Zhejiang University, Hangzhou 310000, China)

Abstract: Aiming at the problem of insufficient strength and stability of the products after riveting forming of wheel bearing unit, a
comprehensive study of the riveting forming process was executed by means of the principal analysis, simulation, optimization design and
experimental verification. Firstly, the riveting forming equipment and its principle were analyzed, and the riveting head movement trajectory
equation was obtained. ABAQUS software was used to construct the finite element model of riveting forming of wheel bearing unit, and the
accuracy of the numerical model was verified. The strain of the flange shaft end deformation area was analyzed to obtain the area that was
prone to cracking and affecting the riveting strength during the process of riveting forming. Then, the response surface method was applied to
optimize the three structural parameters of the diagonal angle 6, the diagonal distance L and the radius R at the region, taking the ratio of the
preload to the change of the outer diameter of the inner ring (RPC) as the optimization objective. The optimization maximum value of RPC
and the above three structural parameters optimization results were obtained. The reliability of the optimization results was verified by
numerical calculation and experiment. Finally, the riveting release force test and riveting strength test were carried out on the bearings
assembled by riveting with optimized structure inner ring. The results show that the diagonal distance L is the most significant factor affecting
RPC, and the interaction between the diagonal angle 6 and the radius R has a significant influence on RPC, while the diagonal distance L and

the radius R have no significant interaction influence. The bearings assembled by riveting with optimized structure inner ring have strong axial
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