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Simulation and Analysis of Electromagnetic Propulsion for Series-Connected

Augmented Quadrupole Railgun

MIAO Haiyu, LIU Shaowei, LIU Ming, YANG Zhiyong
(Air and Missile Defense College, Air Force Engineering University, Xi’an 710051, China)

Abstract: To realize the ejection of heavy projectile with smaller current, a series-connected augmented
quadruple electromagnetic rail launcher is proposed based on quadruple rail launcher. The mathematics
model of electromagnetic thrust generated by the main rails and auxiliary rails of augmented rail launcher is
established respectively and the characteristics of electromagnetic thrust are simulated, and a formula of
determining the number of rail plies according to preset thrust is given. The ejection process of traditional
and augmented rail launcher was modeled and simulated. The results show that the electromagnetic thrust
of augmented launcher approaches the maximum at a lower position and the rail current of augmented rail
launcher is less than 60% of the traditional rail launcher when ejecting the projectile to same speed.
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Fig. 1 The model of a series-connected augmented

rail launcher
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Fig. 2 The magnetic field intensity produced by electrified

straight wire
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Fig. 3 The magnetic field intensity produced by

current of rail
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Fig. 4 The magnetic field distribution in launcher bore
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Fig. 5 The relationship between the electromagnetic
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thrust and current
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Fig. 6 The relationship between the electromagnetic

thrust and position of armature

ML 6 Ca) Hpa] LAE H o 2 H X AR 7 5 85 0T K
53 g0 JEG TR PR P A T D L 2 K L T S LR
W01 m AR R A A I e R (B A SR R
S A I AR v T A A B 2 SR A A K 1 L A
T3 2K 7 HE R A T s BE PR I K 2 R R Y
£ 1.0 m &b,

ML 6 Ch) fa] LUFE M+ 24 F AGEOSE 30T K 5 4%
It I+ B 5 2 A A R B D 5 20 R L T e ] A
oy DXIRE A HE D AR i . 5 E SRR
MM T RZY 0.5 m i Bl 5B A 1 L G fE )
HIL A T O B (L - Ul W IS 0 AR A R R HE T L
PP AT B IR B AR . M g T D S A B AR )
AR £ oK T - 7 r A A B {37 e 5 IR i 5 Y O
i 14 FL X A0 i 07 B L A 8 T e B e 06 L
i H R BRI ZY 0.5 m,
2.2 SYEHME#EENNZN

7y 5 B AR R G ) BE LB B B
B d WAL 2 SR IR 200 kAL RS R
Aif o M RT U L B 32 L @S 0 R0 B 0 K



o TR P AFHERD

2018 4

S B A ) L B A T A W R/ T L B /N
PTG A D /AR . el TR 7 R A A S BT AR
MG S G T E R A F= (. Hit, &4t
W FRZ R 0o DUR 2 U E

F,=F,+ >, fd) (8)
=1

Kb F R A B REHE T F, O FH0iE ™
A B TEHE T s Do TR RV BGE S FHUE R .
W 8, B w R HR I

701
60f
50F
E 40F
= 30F
20}F
10F
0 1 1 1 1 1
0 100 200 300 400 500
d/mm

B 7 RlSPm AR LR 5 SR CR

Fig. 7 The relationship between the electromagnetic thrust
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Fig. 8 The schematic diagram of rail spacing
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Fig. 9 The relationship between the electromagnetic thrust

of launcher and the number of rail piles
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Fig. 10 The relationship between the projectile velocities

and the projectile position
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Tab. 1 The launcher ejection velocities and current peak
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