$23% 1M ® O 5 M & Vol.23. No.1

2003 £ 1 A EXPLOSION AND SHOCK WAVES Jan., 2003

XEHS. 1001-1455(2003)01-0051-05

5 A B PR A L R 2
BT 5 SRR

N, RN, T, XIESE WOk LA
(b [ TR B 70 e S AR S B ST BT, UU)1] 43 FH 621900)

T, ARYE 2 4> OB WLE 40 B R AR S B L 5 R, BN T 2 A SRR TR i RR U R AR B R S R A
R, IR IZAE R AL T T — R K 600mm 42 120mm 55 B 10kg H B m BE B0 0 R RE B 4535 & 8-
TA. SRIG4E R, 8-7TA BB EREE 360nH FIEKME L # b AR VR D S12kA BIRK MR L. & RE 45.8k). R

K 90 1.
JCHRA] . AR TS R R R R G R A A s S AN Y
425, 0361; TN245 [ bR 22 RBHRAS . 130°2547 ikbr S, A
1 5 5

YE R —Fhom i VR bk vh e V8, 116 R 4635 B (M agnetic Flux Compression Generators, & #8 MCG )7E
WK D2 BRI & . BN IR A #8407 A v D 2R A 2 4 5 R T AR S (DPF)
U5 K THIAR 46 8 O ks ME 24 S 28 5, R FH T~ I3l D 28 55 ZR 40 7 AR ikt v i . O LIBAR SR SEE IR 7 FLAE
LRSI TE A S R Y S 8 e BT MCG 2 LK TE A, H BB B SO A5 BRI, T
Z N HITE A ESR MCC BAIRE R H AR . 27 30/ BB SR BB 0 4 %6 B Re B ROR A5 80mr
HHRE R R, AT U b R XA N 2K . 200 SOBME R 4 4 B B E 2 50, SIS MLRAARS) ) AR
B A PRI SRR R B AR R A . R [R B B A AN R (R AL WA BN ) AR DL 2 YR AR
71577 R 9 FER, ke B N SR BN FE I T RS B T R o A AR ) R B P S FR S AR AR T AR
BONKET.

AL 28 T S5 2K FR I AR R Rl R FH — & 56 B PR BRI AR R R v N L L AR
o, SRR AR R AR B RS AL LR B g T HUE TR . BT &, XM &5 2 r B Y AR A 0
PEECHR DB BN A B, (EBC R B0 o 7 V18] 5 RT 52, 0@ H TR R e B N B Bt K B3
oAk, LU VRS2 22 50 SOB G R A 25 B A5 A FRU AR Y, IF FH AR AL BT E 7 —Fh 8-7A B IR ML
Gid B, BEAT T ER T 4 RSP s In 45 R LUEL.

2 SRR Y

2.1 EEARFEHEETE

% 3 SRR 42 B — R H B m e X, 2% B T R A m B o ) L 1 B 20 HTAEE
FEN: MHEARAHEBITUERE (Vo )G, X Sy WA, BAXT BB 2 L, R 5OMER, &
BT RIEY), WK BSOSy MG, HABIEA#E, /£ R E B Ly I8 A R 2
K. HENHBFTEN

« Wk H . 2001-11-20; &8 H . 2002-02-25
EZ A, INVEEA971— ), 5, Wi, By b,



52 B 5 & %23 %
Sy &I
%jhh+J(RH+JQ)+(L5+LH)%f= Vo (1)
S\ W&
V7
+LHdt+(R +Ru)I Otdt[—() )
A R N, R, 9% E%Bﬂ, QA B AL, 1 NP, o AR EMETAE R, «
Eﬁ?ﬁéﬁéﬁ}zrf\%ﬂﬁﬂj CoAR PR RESEAROS . I T IR 4 B A F IR B 2% L T2 BBk, 2k
WifhiTt o B AN AT RE Y, 35 00 L, DRI F 2200 W B /\Wﬂ‘ﬁﬁéiﬁiﬂlﬁﬂg 1. 2 fios.
Switch S;
Capacity Ly Ry()
Switch S,  Helix Load
00000(4)000000 v
c__ S/,
Initiator [ Explosive !
%) 60000000000000G——
13 ] 1 P 2 S5 3
Fig. 1 Sketch of multi-branch MCG Fig.2 Circuit of multi-branch MCG
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Fig.4 Waveform of derivative current Fig.5 Waveform of load current
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Table 1 Experimental results of type 8-7A MCG
No. ¢/ (g/cm3) Lo/MH  1o/kA  Eo/k]  Ly/MH Rw/Q  Iy/kA  Ep/k] TIT ng

1 1.07 694.3 1.19 0.492 0.360 0.005

2 1.07 691.1 1.16 0.470 0.089 0.002 854.1 32.5 0.096 69
3 1.07 697.1 1.17 0.468 0.086 0.002 727.6 22.8 0.080 49
4 1.07 694.6 1.22 0.513  0.360 0.005 512.0 45.8 0.210 89
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Theoretic and exprimental study of an explosive magnetic flux
compression generator with high energy output

SUN Qi—zhi, GONG Xing-gen, XIE Wei-ping,
LIU Zheng-fen, DAI Wen-feng, CHI Yuan, FU Song
(Institute of Fluid Physics, China Academy of Engineering physics,
Mianyang 621900, Sichuan, China)

Abstract: According to the circuit model of multi-branch explosive magnetic flux compression generator
with a moderate inductance load and high energy output, a generator of this kind, type 8-7A, was designed
and tested. The 10kg 8-7A generator with a length of 600mm and 120mm in diameter, output pulsed cur-
rent 512kA on inductance load of 360nH, and the total output energy is about 45.8k]J, and the energy am-
plification is about 90.

Key words: fluid mechanics; explosive power; magnetic compression generator; circuit model



