The

Japan

Society of Mechanical Engineers

1064

BEBRFESHRIE (C R
72 % 716 5 (2006-4)

FRIT[EEREER O b IO EZFIEIC & B BEEm O Rz RE "

AN A B
GEN 2 B | ® =

Curving Performance of a Rail Vehicle with
Independently Rotating Wheels by Torque Difference Control
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Hitoshi SOMA and Toshiyuki MASUDA
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8050 Ikarashi 2-no-cho, Niigata-shi, Niigata, 950-2181 Japan

Trucks with independently rotating wheels (IRW) are expected for the use in gauge changeable
trains and light rail vehicles. The truck with IRW lacks for self-guidance ability, and then it needs
some additional mechanism for running along the track. One of them is active steering mechanism
using traction torque difference between two driving wheels on a non-rotational axle. This paper
deals with a simulation study that examines a potential of the curving performance of a vehicle with
IRW by means of torque difference control between left and right IRWs. The proposed control law,
which is composed of a guidance control for tangent track and a steering control for curved one, has
a potential to reduce the lateral force of IRW over the wide range of curve radius, especially in sharp
curves. In the steering control, the front and rear axles in a truck are steered in the same direction.

Key Words: Railway, Modeling, Motion Control, Curve Negotiation, Independently Rotating
Wheel, Torque Difference Control
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Fig.2 Analytical model of full vehicle
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Fig.6 Resistance force acting outer wheel
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Fig.7 Usable torque for control of outer wheel
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