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Fig. 1 Free-body diagram of a single wheelset
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Table 1 Parameters used for numerical simulation
Parameter Value
Wheelset mass
wheel radius
Half of the track gauge
Conicity
Half of the primary vertical damping arm
Longitudinal stiffness of the primary suspension
Lateral stiffness of the primary suspension
Vertical stiffness of the primary suspension
Longitudinal damping of the primary suspension
Lateral damping of the primary suspension
Vertical damping of the primary suspension
Lateral rail stiffness
Flange clearance
Lateral creep force coefficient
Lateral/spin creep force coefficient
Spin creep force coefficient
Longitudinal creep force coefficient
Axle load
Roll moment of the inertia of the wheelset
Spin moment of the inertia of the wheelset
Yaw moment of the inertia of the wheelset

m = 1117.9kg
r0 = 0.43m
a = 0.7175m

= 0.05λ
b = 1.0m
Kpx = 9*105N/m
Kpy = 3. 9*105N/m
Kpz = 4.32*105N/m
Cpx = 9*104N/m
Cpy = 1.8*103N/m
Cpz = 3*104N/m
Kr = 1.617*107N/m
	 = 0.00923m
f11 = 2.212*106N
f12 = 3120Nm2

f22 = 16N
f33 = 2.563*106N
W = 5.6*104N
Ix = 608.1kgm2

Iy = 72kgm
Iz = 608.1kgm2

Table 1 Fig.2
Simulink® .

Fig. 2 A Single Wheelset Model in Simulink(Flange)
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Fig. 3 The lateral response without the consideration of flange
contact

Fig. 4 The lateral response with the consideration of flange contact
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v w M= @ A � � � � � T $V� � � � � � R � 3¶8

Á � Â ` 8 H M*� � � � Ã I 8 J � 0 1 8 � 0 	 # I

J - Ä � ` a 0 1 � b ¬ / o � *� J � 0 1 *Q Å Mn.
� > v w M p q $ � 0 � > � � Æ Ç ( = B C ? Â ` x �

� � �� � � � _ $V� � O 8 � J - ] � " < 	 � J � 0

1 8 J � *Q R 0 V� � È , v w M� 5 . � � c � [ É d

8 e J - Ä � .

� � � �� � � �� � � �� � � �

1. Wickens, A. H. " The dynamic stability of railway vehicle wheelsets
and bogies having profiled wheels," International Journal of Solids
and Structures, pp. 319-341, 1965.

2. Coorperrider, N. K., " The Hunting Behavior of Conventional
Railway Trucks," ASME Journal of Engineering for Industry,
pp.752-762, 1972.

3. Dukkipati, R. V., and Grag, V. K. " Dynamics of Railway Vehicle
Systems," Academic Press, Canada

4. Sen-Yung Lee, Yung-Chang Cheng, " Hunting Stability analysis
of high-speed railway Vehicle trucks on tangent tracks," Journal
of Sound and Vibration, pp. 881-898, 2005.

4. � 6 ¥ | « Ê � � � � � � Ë �  � o Ì 0 $ % � �, , "
Í % � Q � © Î Ï � © ª % Î � � Ð," , 2006.

826




