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Computer Simulation of Electromagnetic Process
in the Capacitor Drived Rail Gun
Chen Qingguo Wang Yonghong Wei Xinlao Zhang Haiyan
(Harbin University of Science and Technology Harbin 150040 China)

Abstract In order to study the suitable rail length of the capacitor drived rail gun and the
feasibility of launching a heavy body, the electromagnetic process in the capacitor drived rail gun is
analyzed, and some equations are deduced in this paper. The models and projects are also built for
simulation of the electromagnetic process in the rail gun. The simulated results show that the length of
rail within 15 meter is suitable, and it is feasible to launch a heavy body by the rail gun. ' g
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Fig.1 Principle of rail gun
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Fig.2 Equivalent circuit of capacitor drived rail gun
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Fig.3 Simulaion model for the loop resistance
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Fig.4 Simulation model for the loop inductance
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Fig.5 Simulation model for the loop
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Fig.6 Simulation project of capacitor drived rail gun
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Tab.1 The relationship of appropriate rail length and

efficiency vs. capacitance

BMAXR/MF 500 1000 2000 4000 8000 16000
MIEEHKE

/m
ME (%) 272 287 30.0  31.1 31.8 325

¥ REHE U=40kv, 55 & m=2kg.
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Tab.2 The relationship of appropriate rail length and

7.5 8.7 9.9 11.2 12.4 13.4

efficiency vs. charged voltage

7 AL AL B /kV 5 10 20 30 40 50
MEEEKE/m 5.7 79 101 114 125 133
ME (%) 239 278 304 314 320 325

f: HA C=10000pF, &t HR m=2kg.

MU EFRATLUES: OFBAHABEEMN
HEHREAGREREATHER T, FENEKER
HARHARKMINANK. AY8AFXE—EM
Ji, EHPEKEHBANENRER. OERR
HAH#HAEZENEREAREREARER T, &
HYEKEHARBENAETHEK. E5RERd
Eixg—EHE, AEYEKERREEEREM
HIRE1E. REL AR, RS EHIE SRR
RIRER, RETHERBESERNNEKEUS
Bt 15m HiEF.

42 EFXRBYIKBIE RET

Sy I B P R R K B A T RE
S0 4 30 B A 7 AN IR R T WA B R B R AT
THRESH, &ROR3 PR

£33 MHKEE. EHNUESRBOXA

Tab.3  The relationship of the velocity and efficiency vs. mass

FRike 50 100 200 400 800 1600
1R R &
Hnds) 353.9 2423 1644 1102 727 477

HE (%) 250 235 216 193 169 146
w: FEEBAA C=10000uF, RHHEE U=50kV.
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