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Basic Research in Continuous Pulsed Magnetic Traveling Wave

Electromagnetic Launch Based on Interlaced Coil Layout

GUO Fang, TANG Yuejin, REN Li, LI Jingdong
(R&D Center of Applied Superconductivity, Huazhong University of Science and Technology, Wuhan 430074, Hubei Province, China)

ABSTRACT: The each stage power excitation of multi-stage
reconnection gun must be synchronized with the position of
projectile. When the speed is low, the position of projectile
changes slowly. It leads to the interval of two adjoining power
excitation longer and not easy to quickly startup. In view of
this situation, this paper presented a continuous pulsed
magnetic traveling wave launch based on interlaced coil layout.
The continuous pulsed magnetic traveling wave from temporal
and spatial could increase the force time of projectile and
shorten the interval of excitation. Then the speed and efficiency
would be increased. The effects of launch were simulated in
this article, and the vertical force generated by the layout was
dealt with. Simulation shows that compared with the
reconnection gun, continuous pulsed magnetic traveling
propulsion can provide a higher launch speed and launch
efficiency, and the time of launch is shortened.

KEY WORDS: electromagnetic launch; continuous pulsed
magnetic traveling wave; reconnection gun; interlaced coil
layout
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Fig. 1 Asimple electromagnetic launch model of
single driven coil

AR K SR A B L@)FT, R
M )RR A T2 P8 1 A0S, gk bl 1 s AN TJT
TR, 76 B B, BNAR P IR 3 3
TR NIAR BT 77 A )Y P K P L L R 4 s A
b N S T N S R s i R R VA= N S 1
Rk, AN R RN N g 2 T7 1) 53 & (B,) R
WL Y J7 104 B Q) e A al e M R os i E 2(a)
P, b x Bl 0 s EYEZ B 1 (bt . W,
TN AR N (PR 7 T 2 Bl () Aot AR R A0 AT . 1
JEN LR R B 1 b0 AR A . AR AETF
SEATHI, BN 52 2 ) LA ) A

Fo=- LJy(x)BZ (X)ds 1)

DRI, ISR PR A SR AR A an 1] 1) s i
TR SZ v x Bl s REHE ) R 0,

TR AR P R G A B i 1), I
B I AT 2R 18 1 . MZklel 1 il A B
TR, BN N iR Ak A R s, HEH
SEIT R DX IR T, L R A R s
2(b) I~ . BHF(L)PTAN, RS H R R bk e B TR
B, Fx>0; 7B ii i ikeh R BT B, Fy <0

IRTHIR UL, X T AN DR £k Rl 1 L I A A
GEK BN BRI AR A BT RS AR s AR K, Ok
T AT AR SZ BN BRI HE T, AR BN A T A

30 4%
B. A AB,
—ay 0 az >X —az! 0 az >X
Jy Jy
Bk £ N T N
ﬂmﬁ_j X ol X
Jy %Jy
ik N
Wi B OL— 4 0 [ X

(a) AR EERAL TLIEIAMES  (b) JERNIAR R BiAb T2k el Py

B2 BAGEMEE, BRRA BRI
Fig. 2 Magnetic field and eddy current distribution in the
inductive board when one coil drive
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Fig. 5 Magnetic field and eddy current in
the inductive board of continuous pulsed
magnetic traveling wave launch
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Fig. 6 Multi-coil drive with interlaced coil layout
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Tab. 1 Structure parameters of coil and inductive board
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Fig. 9 Layout of high-temperature
superconducting magnetic levitation continuous
pulsed magnetic traveling wave launcher
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Fig. 12 Variation of the force on inductive board during
the whole process of three-stage reconnection gun launch
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