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Fig.1 Structural diagram of a rubber ball joint
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Fig.2 Simplified model of rubber body of
rubber hydraulic ball joint
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Fig.3 Calculation models of radial static stiffnesses of
traditional rubber ball joints
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Fig. 4 Radial deformation diagram of rubber body of

rubber hydraulic ball joint
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Fig.5 Test diagram of cavity direction static stiffness of
rubber hydraulic ball joint
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Fig. 6 Cavity direction static stiffness curve of rubber
hydraulic ball joint
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Fig.7 Finite element model of rubber hydraulic ball joint
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Study on Cavity Direction Static Stiffness Characteristics of Rubber
Hydraulic Ball Joint with Cavity Structure for Rail Vehicle

ZOU Jicao',DING Xingwu', LI Xiaowu’,BU Jiling', WANG Jiaxu’

(1. Zhuzhou Times New Materials Technology Co. ,Ltd,Zhuzhou 412007, China;2. BOGE Elastmetall Shanghai Co. ,Ltd, Shanghai

201799,

China;3. Chongging University of Science and Technology,Chongqing 401331, China)

Abstract: The calculation formula of the cavity direction static stiffness of the rubber hydraulic ball joint

with cavity structure for rail vehicle was obtained by simplifying the deformation of the rubber body to plane

strain. The effectiveness of the formula was verified based on the experimental and finite element simulation

results, and the recommended scope of application of the formula was presented. Adopting the calculation

formula of the cavity direction static stiffness could effectively speed up the design of the rubber hydraulic

ball joint and shorten the product development cycle. It had guiding significance for the development of the

rubber hydraulic ball joints for rail vehicles and other rubber products with cavity structure.

Key words : rubber hydraulic ball joint;rubber body;cavity;cavity direction static stiffness;rail vehicle;

finite element analysis



