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Finite Element Analysis of 3D Transient Eddy
Field in Electromagnetic Railgun

LIN Qing-hua, LI Bao-ming
(National Key Laboratory of Transient Physics, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract: The 3D transient eddy of railgun with solid armature was analyzed, the Lagrangian formula-
tions of electromagnetic diffusive processes with moving coordinate based on quasi-static Maxwell’s e-
quations were established by magnetic vector and electric scalar potentials. Lagrangian description of
field variables exhibits several advantages in modeling electromagnetic diffusive problems with moving
coordinate, i.e. the numerical instability at hypervelocity can be eliminated, the computational cost
and memory requirement can be reduced. With Coulomb gauge condition, magnetic vector potential is
uniquely determined. Numerical simulation was carried out on a square bore railgun by the finite ele-
ment and the backward difference method, to obtain the distribution of current densities and the pro-
files of current and armature velocity.
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Fig.1 Schematic of electromagnetic railgun
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Fig.2 Schematic of computational zone
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Fig.4 Current curves for the fixed and moved armatures
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