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Analytical Model Development of Longitudinal Railway Vehicle

Jacho Kwak*, Kyungjin Choi*, and Yujeong Shin* (*Korea Railroad Research Institute)

ABSTRACT

An integrated analytical model which should have essential dynamics on the longitudinal railway vehicle is developed.

The model consists of translational movement, rotational movement, brake actuator, adhesion force between rail and wheel,

and brake friction force between wheel and pad. Thus, during the deceleration for stopping, a feedback controller controlling

the brake cylinder pressure is designed to improve ride quality and to release friction problems. Through the developed model,

the feasibility of controlling the cylinder pressure is verified for the better performances during braking.
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Fig. 1: One axis train model.
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Fig. 2: Adhesion coefficient.
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Fig. 3: Friction coefficient.
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Open Loop Braking
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Fig. 4: Velocity, deceleration, and pressure for open loop.

Frictions and Stip for Open Loop
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Fig. 5: Friction coeflicient, adhesion coefficient, and slip
velocity for open loop.
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Fig. 6: Velocity, deceleration, and pressure for closed loop.

Frictions and Slip for Closed Loop
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Fig. 7: Friction coefficient, adhesion coefficient, and slip
velocity for closed loop.
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