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Fig. 1 Structure diagram of brake caliper
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Fig.2 Schematic diagram of lateral offset at track joints
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Fig. 5 Simulation model of collision between brake
caliper and track
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Table 1 Parameters of the simulation model
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Research on impact of mechanical braking on levitation systems
of short-stator maglev vehicles

LUO Huajun'"?, JIANG Yi'?, ZHU Yueou"’, SONG Liwei"’, HONG Yuanzhuo'?

(1. CRRC Zhuzhou Locomotive Co., Ltd., Zhuzhou, Hunan 412001, China;
2. Hunan Provincial Key Laboratory of Maglev Transportation Vehicle System Integration, Zhuzhou, Hunan 412001, China)

Abstract: This paper addresses potential stability degradation in the levitation systems of short-stator maglev vehicles, caused by
mechanical braking application and inadequate braking release. Based on an analysis of the operating principle of mechanical braking
and the interaction mechanism between the brake calipers and track joints, a caliper-track collision model was established, and experi-
mental research was performed based on a commercially operated line. Analysis results show that the impact force generated by the
brake calipers is positively correlated with both lateral offsets at track joints and vehicle speeds. Under mechanical braking application
and inadequate braking release conditions, the levitation system remains stable when lateral offsets at track joints are kept below 3.0 mm
and the vehicle speed is below 80 km/h. As speed increases from 80 km/h to 140 km/h, the ratio of the maximum instantaneous impact
force to the maximum suspension force of the levitation electromagnet rises from 30% to 49%, leading to levitation dropout and track
striking. Based on the above findings, an optimization method is proposed: control lateral offsets within 0.5 mm at track joints and appro-
priately increase the reset spring stiffness. In experiments on the commercially operated line, the optimized system maintained stable ve-
hicle operation at speeds up to 140 km/h, without levitation dropout or track striking. These results provide engineering reference for fur-
ther optimizing levitation stability control and track structure for short-stator maglev vehicles.

Keywords: short-stator maglev vehicle; mechanical braking; levitation system; brake caliper; inadequate braking release; urban rail

transit
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