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Tab.1 Conditions for measuring GAF of a driving shaft system
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(a) Schematic diagram of the drive shaft system test bench
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Fig.1 The test bench for measuring the generated axial force
(GAF) of the drive shaft system
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Fig.3 Variations in GAF with input torque (N=200 r/min)
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trigeminal sliding universal joint mechanism installed

Measurement and calculation methods of axial generated force for auto-
motive drive shaft systems

FENG Hua-yuan', SHANGGUAN Wen-bin', SUBHASH Rakheja', LUO Yong’
(1. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China;
2. Zhejiang Xianglong Machinery Co. Ltd., Ningbo 315300, China)

Abstract: Taking a drive shaft system with a tripod joint and a ball joint as a research object, the axial force generated by the tripod
joint is measured. The influence of the shaft rotating speed, the articulation angle, the input torque and the friction coefficient on
the generated axial force (GAF) is investigated. Based on Hertz contact theory and the velocity-based friction model, a multi-body
dynamic model for calculating the GAF of a drive shaft system is established. To enhance the calculation accuracy of the model,
the contact shape between the roller and the track inside the tripod joint is regarded as arbitrary, and the contact parameters and fric-
tion coefficient are regarded as variables that change with the operating conditions. Based on the finite element method, a method
for calculating contact stiffness and force exponent between rollers and tracks is presented, and the friction coefficient and force ex-
ponent under various operating conditions are further identified by using the measured data. Based on the identified friction and con-
tact parameters, a multi-body dynamic model of another drive shaft system is established, and the GAF is calculated and compared
with the experiments. It is concluded that the calculated GAF and the measured GAF agrees well, which indicates the calculation

accuracy of the GAF calculation model is high.
Key words: drive shaft system; generated axial force; tripod joint; friction and contact; parameters identification
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Fig. A1 Identified static friction coefficient versus articulation angles ¢, shaft input torques T and shaft rotation speeds N
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Fig. A2 Identified dynamic friction coefficient versus articulation angles ¢, shaft input torques T and shaft rotation speeds N
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Fig. A3 Identified force exponent versus articulation angles ¢, shaft input torques T and shaft rotation speeds N



