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Adhesive Force Control of Railway Rolling Stock Using Reference Slip
Generator and Adaptive Sliding-mode Technique

Tae Hyeong Lim’, Seong Soo Kim'', Jeong Ju Choi”, Byung Ryong Lee’™" and Soon Yong Yang®

ABSTRACT

In the braking of railway rolling stock, the slip that is the relative velocity between train body and its wheel
affects the adhesive force which is connected to the braking force. The coefficient of the adhesive force changes
in accordance with the slip and the condition of a rail road. Namely, its value increases upon the maximum on
a rail condition, and there it declines conversely while the magnitude of slip keeps rising on. First, this paper
introduced a reference slip generator so that can utilize maximum adhesive forces with a disturbance observer for
estimating unmeasurable current adhesive forces which is as an input of the generator. And, an adaptive
sliding-mode control system has been synthesized for minimizing the error between reference and current slip.
Finally the effectiveness of the proposed control system is evaluated by computer simulation.
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7|zA4Y v,Tw = Velocity of rolling stock and wheel
[m/s]
B = Friction coefficient between brake pad and w, = Cut-off frequency for disturbance observer
wheel [N - s/m] [rad/s]
F_ = Driving resistance for rolling stock [N]
J = Inertia of wheel [kg + m?] 1. ME

M = Mass of rolling stock
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1 = Adhesive coefficient
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Fig. 1 Schematic diagram of the railway rolling stock
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Fig. 3 Block diagram of the anti-slip brake system
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Table 1 Parameters of the rail rolling stocks
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