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Formation Mechanism and Simulation Analysis of Railgun Armature
Electromagnetic Transition

Abstract

Abstract: Armature transition of railgun causes rails erosion and change of launching parameters, which
is one of the key problems restricting the performance of railgun. The formation mechanism of armature
transition at the down-slope of driving current is analyzed. The armature transition estimation model and
electromagnetic parameters calculation model are given. The formation process of armature transition at
the down-slope of driving current is simulated by AYNSYS Workbench. The current and magnetic field
distribution are simulated, so as the armature deformation caused by the armature electromagnetic force.
The effect of current dropping rate on armature transition is analyzed. The simulation and analysis result
show that, the eddy current at current down-slope may lead to change the direction of electromagnetic
force in armature tail, even the deformation of armature tail, which leads to the armature transition. The
reverse electromagnetic force in armature tail increases with the increasing of the driving current
dropping rate. As a result, the armature transition occurs more easily.

Keywords
railgun, armature transition, current down-slope, arc contact, sliding electric contact

Recommended Citation
Wang Zhiheng, Wan Mei, Li Xiaojiang. Formation Mechanism and Simulation Analysis of Railgun Armature
Electromagnetic Transition[J]. Journal of System Simulation, 2018, 30(3): 1090-1095.

This paper is available in Journal of System Simulation: https://dc-china-simulation.researchcommons.org/journal/
vol30/iss3/40


https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/40
https://dc-china-simulation.researchcommons.org/journal/vol30/iss3/40

Wang et al.: Formation Mechanism and Simulation Analysis of Railgun Armature E

55 30 %55 3 ] REGMTE¥ERO Vol. 30 No. 3

2018 4 3 J Journal of System Simulation Mar., 2018

BB M FEAX L 3h ) R R R L S 0 20

TEEY FHY, FEt
CLHUR TR A BE, Jba 101416; 2.0 [ RARKE 91550 3B, Ki%E 116023

TE.: a5 T | R SE AR I AR T, R HE I B4R 0 RAE PR Z —. AT
T AT R EE AR & 3 /) S IR, 4 T RARSE IR P AR A Ao B ARG AR, R
JHF TR FAE ANSYS Workbench 1 B AEFRTG K TFERIT T 15 ADH, 15A THZAEF I ER. bat
DRPFAR G B 7249 E A TG, 9T Tl 7 FIFEX G ARIR 4757, A5 BHrtE R R
R T R AR R AR R, TR RS | A AR KR ) R 6, £ ERAREHNE,
W FEBARERA A WA TRERRN GALZ 26 R QW AMK, WARERMR )L &,
KEA]: LR, WARAESR; IR T M WIRIEAR; T 3h ik

K5 TM89 SCRRBR RS A S 1004-731X (2018) 03-1090-06

DOI: 10.16182/j.issn1004731x.j0ss.201803040

Formation Mechanism and Simulation Analysis
of Railgun Armature Electromagnetic Transition

Wang Zhihengl’z, Wan Mei', Li Xiaojiang*

(1.University of Space Engineering Graduate School, Beijing 101416, China; 2. Unit 91550 of PLA, Dalian 116023, China)

Abstract: Armature transition of railgun causes rails erosion and change of launching parameters, which
is one of the key problems restricting the performance of railgun. The formation mechanism of armature
transition at the down-slope of driving current is analyzed. The armature transition estimation model and
electromagnetic parameters calculation model are given. The formation process of armature transition at
the down-slope of driving currvent is simulated by AYNSYS Workbench. The current and magnetic field
distribution are simulated, so as the armature deformation caused by the armature electromagnetic force.
The effect of current dropping rate on armature transition is analyzed. The simulation and analysis result
show that, the eddy current at current down-slope may lead to change the direction of electromagnetic
force in armature tail, even the deformation of armature tail, which leads to the armature transition. The
reverse electromagnetic force in armature tail increases with the increasing of the driving current dropping
rate. As a result, the armature transition occurs more easily.
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