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Fig. 1 Schematic of electromagnetic railgun
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Fig.2  Schematic of loading at launching state
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Fig.3 Small —scale electromagnetic railgun
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Fig.4 Variation of rail” s deflection with time
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Fig.5 The effect of discharge current on deflection of rail
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Fig.6 The effect of electric conductivity on deflection of rail
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Fig.7 The effect of discharge elastic constant on deflection of rail
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Fig. 8 The effect of discharge damping on deflection of rail
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DYNAMIC RESPONSE OF ELECTROMAGNETIC RAILGUN
DUE TO ARMATURE MOVEMENT*

Chen Tiening Bai Chunyan Zhang Yinan Bai Xiangzhong
(Institute of Civil Engineering and Mechanics ,Yanshan University, Qinhangdao 066004 ,China)

Abstract The repulsive forces exist between the two rails when the armature is thrusted forward along the rail.
At the same time the armature expands due to Joule heat, which causes rail’ s vibration. The electromagnetic rail
was modeled as a simply supported beam of finite length sitting on an elastic foundation. According to the theory
of vibration, the dynamic response of the rail was governed by a fourth-order differential equation with an extra
term of elastic support subjected to armature’ s thrust. Then the parameters, such as the current intensity, the e-
lastic constant and damping of the elastic foundation, were analyzed. The theoretical basis of the design of rail

was obtained from the analysis result.

Key words electromagnetic rail launch, elastic foundation beam, moving load, vibration differential equa-

tion, dynamic response
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