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Feasibility Simulation Research on Small-
scale Annular Wheel-rail Contact Test Rig
ZHAI Zibo, YAO Huiming, DONG Qinglun
Abstract Aiming at the problem of rail damage caused by
high frequency vibration due to the saturated creep rate of
wheel-rail contact, a dynamic simulation method through a
small-scale annular wheel-rail contact test rig is proposed. An-
nular track is adopted to simulate continuous wheel-rail contact
operation working condition, the test vehicle composed of bo-
gie and pantograph is used to simulate the wheel-rail contact vi-
bration coupling action, and the vertical contact creep-slip, ac-
celeration and braking conditions in wheel-rail contact operation
are simulated by two sets of traction systems. The minimum
curvature radius of the annular rail is 7. 00 m, and the maxi-
mum derailment coefficient obtained from simulation analysis
by SIMPACK software is 0. 668, which meets the requirements
of safe operation.

Key words rail transit; wheel-rail contact; test rig; scale
model test feasibility simulation
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Fig.1 Design structure diagram of wheel-rail contact high-

frequency vibration annular test rig
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Fig.2 Diagram of test vehicle device
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Fig.3 Contact geometry diagram of bogie wheel-set at the

curve section
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Fig.4 Diagram of traction control power transmission

principle
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Fig.5 Diagram of data collection system
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Fig.6 Simulation model of annular test system
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Tab.1 Model parameters of the test system

S B
Xt i kg 8
TR kg 128
F R T it/ kg 24
TR S B R/ (kg - m? 0.60
TR S (kg - m? 1.92
MR R B R/ (kg - m? 4.00
M BEOR F5 38R/ (kg + m? 2.40
— R MW/ (Nm) 80 000
—FEHMEMHEE/ (N - s/m) 48 000
ZAREHAEMFEZ/ (Nm) 3 600
ZABRHEMAE/ (N - s/m) 640
HRA 12/ mm 92
[ 7 4/ mm 500
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Fig.7 Time-domain change diagram of wheel derailment

coefficient at different test vehicle speeds
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Fig.8 Feasibility analysis of the test system
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