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Fig. 7 Clamping force and g-axis current magnitude under step-change condition
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Sliding mode control of electronic mechanical braking system

based on new power exponential

CHANG Jiujian, WANG Wenlong, ZHANG Yajie

(School of Automotive and Transportation Engineering, Hefei University of Technology, Hefei, Anhui 230000, China)

Abstract: Clamping force control is an important aspect of electronic mechanical braking (EMB) systems used in trains. Given the

fluctuations in braking torque and pressure caused by the thickness differences, mechanical interference, and end face runout of the brake

discs in trains' electronic mechanical braking systems, a force closed-loop sliding mode control algorithm has been developed, featuring

greater robustness than traditional PI algorithms. In response to the vibration and judder associated with sliding mode control, an im-

provement has been made to the exponential reaching law, leading to the proposal of a new power exponential reaching law. Through

mathematical derivation, it is proven that its convergence time is shorter and the amplitude of vibration and judder is smaller. The com-

parative analysis between the simulation results and experimental data shows that under the control of the power exponential reaching

law control, the actual clamping force can track the target clamping force more rapidly. After the target clamping force is achieved, the

actual clamping force exhibits smaller vibration and judder amplitudes.

Keywords: train; clamping force control; electronic mechanical braking system; sliding mode control; power exponential reaching

law
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