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Research on Wheelset—-Track Coupling Dynamics of Rackrail Trains
WANG Zhenhuan,ZHAO Xin
(State Key Laboratory of Traction Power, Southwest Jiaotong University , Chengdu 610031, China)

Abstract : Based on the explicit finite element method, this paper establishes a finite element analysis model of gear rail train
wheelset — track. The key parameters such as track slope, train running speed, wheel —rail friction coefficient and traction
coefficient, which have great influence on the operation of gear rail train, are studied. The influence of the above parameters on
the vertical contact force and traction force between gear rack and wheel-rail is analyzed. The results show that the gravity effect
of the track slope has an inhibitory effect on the meshing vibration of the wheel~track system of the gear—rail train, and as the
slope increases, the wheel-rail adhesion gradually weakens, so the load of the gear and rack increases and the wheel-rail load
decreases. With the increase of traction coefficient, the gear load increases, the rack contact force increases with the increase of
traction torque, while the wheel —rail contact force sees no obvious affection. With the increase of running speed, the
circumferential velocity difference between gear and wheel increases, which aggravates the meshing vibration between gear and
rack, namely, the fluctuation range of wheel-rail and rack contact force increases. Therefore, it is suggested that the running
speed of gear rail train should be controlled at 10~ 15 km/h in large slope section.

Keywords : rackrail train;explicit finite element method ; wheel—rail transient contact;gear—rack meshing
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