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Kinematic characteristics of electromagnetic propulsion devices considering
rail dynamic conductivity
YAN Rongge SU Chenhao XIE Yunsong ZHAO Wenyue
(State Key Laboratory of Intelligent Power Distribution Equipment and System, Hebei University of Technology,
Tianjin 300401, China)

Abstract Aiming at the problem that the existing method adopted static conductivity for the rail parameters and cannot accurately
represent the armature kinematic characteristics, the research method on the motion characteristics considering the dynamic
conductivity of the rail was proposed. First,an analytical calculation model of the rail dynamic conductivity was established, and the
analytical calculations of the rail current and the dynamic conductivity were carried out. Then, the accuracy of the input data was
verified by comparing the analytical calculation with the experimentally measured rail currents. Finally, a finite element model of
the linear electromagnetic energy propulsion device was established to compare the effects of both dynamic and static conductivity
on the armature kinematic characteristics. Calculation results show that the armature exit velocity calculated under dynamic
conductivity conditions is 1 051.62 m/s, with a measurement error of 1.3%, whereas the armature velocity calculated under static
conductivity conditions is 1 066.47 m/s,with an error of 2.73%, which verifies the validity of the proposed method.
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