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Research on dynamic performance of differential-coupled
wheelsets in modern trams

HUANG Jin ', CHI Maoru', CAI Wubin®

(1. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
2. School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Traditional rigid wheelsets suffer from hunting instability, while independent wheelsets demonstrate inadequacies in both
automatic resetting and guiding performance on curves. This paper proposes the integration of mechanical differentials on bogies
equipped with independent wheelsets, enabling either coupling or differential action between the left and right wheels. This addition im-
proves the dynamic performance of the vehicle, combining the advantages of both traditional rigid wheelsets and independent wheelsets.
This paper first analyzed the structure of the proposed difterential-coupled wheelset and the transmission principle of friction disc-type
limited-slip differentials. It presented the establishment of a dynamic model for modern trams with differential-coupled wheelsets, based
on the mechanical model of friction disc-type differentials. Subsequent comparisons with modern trams equipped with independent
wheelsets and traditional rigid wheelsets focused on linear stability and curve negotiation performance, exploring the influence of a key
parameter—friction saturation torque—on dynamic performance. The research results indicate that the straight line stability and curve pass-
ing safety of the proposed differential-coupled wheelset are between the traditional rigid wheelsets and the independent wheelsets. By ad-
justing the friction saturation torque threshold of the differential-coupled wheelsets, a balance can be achieved in the straight line stability
and curve passing safety.

Keywords: tram; differential-coupled wheelset; mechanical differential; guiding performance; dynamic performance
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