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Fig.1 Structure of composite charge
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Fig.3 Negatives of slit scanning from two cameras
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Fig.5 Curves of image velocity along orthogonal direction
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Fig.6 Relationship between normal velocity and image velocity
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Table 1  Parameters of detonation wave at joints of orthogonal slits

No. coordinates » Yy » Ys . 0 R
/mm - s /mm - ps /mm - ps /(%)

a (16.8, 33.2) 18.189 7.465 6.906 22.3

b (16.8,41.6) 20.141 7.441 6.980 20.3

c (16.8,50.0) 23.176 7.417 7.064 17.8

d (16.8,58.4) 26.387 7.394 7.119 15.7

e (16.8, 66.8)  21.857 7.37 6.984 18.6

f (8.4, 33.2) 13.627 8.323 7.103 31.4

g (8.4,41.6) 16.274 8.116 7.263 26.5

h (8.4, 58.4) 10.119 7.824 6.190 37.7

i (8.4,66.8)  18.434 7.818 7.197 23.0

j (0,33.2) - 9.380 9.380 0

k (0, 66.8) - 11.051 11.051 0

Bt A A 20154 #2334 £ 114 (1041-1045)
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Fig.8 Detonation waveform from vertical slits

ML 8 Hml LA H B 1R 0T ikl 91 4000 T2 o 17 3K
T A4 55 U8 A0 5 30 Bl 2 A A VI SR AR I I i — S il %
(8 b g , 7E S8 3ok v LT, FE IR Ml 3 B 2 1% 16 0
WK BN 5 A LS R U R AR K
FLTEZE RGN AN E S A0 il B b, D A6 )2 26 24 1) 0k R 22
S B 2 1 s S IO M SIOE B, B 2008 i WU
I o INIEL 8 vh HUBEF 45 22 i 78 2 B0y ) b A% 8%
K AR a s A5 3T I8 38 A 1 1 22 U S BT AL
AR 53 1T 8 55 D2 1 A 0 3 2 B e A ik B B, AR S U
FEGR T LR R R IE S a B b (& 7) ik
HEEY y I M o AL/ T 20 T AERE T oo B
B f A B g s5m, 0 f s 24 505 U B A it 7 o )i
e AL 6 ffy e 25 b 78 Al 35 K 8 A5 % R f %
BB, TE g—>h—i Rt R, 0 MR 11.2°%
> 1470,k ) e 1,07 mm e psT! g
TN mm e w5 i O AL R D i e
Jo A 43 R Y S el 1B el T B 1) v R AR
R SGRGERRE R; 7E e sikb T2 AR A 25
6 FARRT T d giAL3E KT 3°, 45 45 55 OB 3 — 20 1)
PICEI, [T K 0 i e 2 i — AP 4R L j A
1,67 mm o+ s ke 20 B 0 AL T b I
3 55 10 ) E P g A 7 K, Xk I A 0 B Bl BE g e
AH N B2 e, PR A S 1) 3 R R e oy R 2 A
e 215 1 Al 18 5 4 2 DO Sk i i ) S 3 R 1 3K B
B

4 & it

(1) R HIIE 32 22 B 8% 31 1 R X 5 5 42 25 i 02

Chinese Journal of Energetic Materials, Vol.23, No. 11, 2015 (1041-1045)

AT B SR OE AL 1 0 R D B RE A8 B AL A B
P4 52 5 b ) AR S A i 3 JRE I 5 1) R T IR A B
RS W 1 F R 1 B AR A R

(2) 5 5 % 25 45 40 RE A8 10 A 8 3 32 500, L
JE R P RO LS PR B — 2 A 0 RR 0 2
WeBI, i 7 R 384 O 1 2 3, (AT I HR s A R G 4R
TZ1.67 mm -« s, W42 55 T I 23R 1 fE % X
F Y 9K Sl hE

SEHk:

(V] w/NEE, wEE, BRIREE. O A5 31 350 3 18 484 i3 9% {8 A 40 B

L [)]. KIEZEAR, 2009, 32(3) : 29-34.

YE Xiao-jun, HAN Yu, CHEN Qing-bao. Numerical simulation

and experiment of velocity gains on the non-central detonation

warhead[ J]. Chinese Journal of Explosives & Propellants, 2009,

32(3): 29-34.

Pl , R, NI, AL E )R TR RE AN A A9 B

BT, kKEZ %4, 2005, 28(2): 52-55.

LIANG Zheng-feng, YUAN Bao-hui, SUN Xing-yun, et al. Nu-

merical simulation on the kinetic energy increase of aimed war-

head[J]. Chinese Journal of Explosives & Propellants, 2005, 28

(2):52-55.

[3] 23, HWA, wE. EEI7r 0O =X E w8k 38 5
i Fmrse )], 5S4, 2010, 30(3): 159-161.
LAN Zhi, YANG Ya-dong, HAN Yu. Research on the distribu-

tion of fragment velocity of a eccentric initiation warhead by ini-

[2

[

tiation mode [ J]. Journal of Projectiles, Rockets, Missiles and
Guidance, 2010, 30(3): 159-161.

R, W, FHAR, 5. IO R R E R AR RS ].
EHEM L, 2014, 22(1): 89-93.

ZHU Xu-giang, HUANG Chuan, LI Yan-chun, et al. Lethality
investigation of azimuthal warhead[)]. Chinese Journal of Ener-
getic Materials( Hanneng Cailiao) , 2014, 22(1): 89-93.

T, RS, ot R AT O AR R E e RE R e Y
BEABAAFZC[)]. S REAEL, 2005, 13(3): 137-140.

QU Ming, QIAN Li-xin, YANG Yun-bin. Numerical simulation

of effect of initiation position on directed performance of warhead

—
N
i

—
w1
[

fragment[ J]. Chinese Journal of Energetic Materials ( Hanneng
Cailiao) , 2005, 13(3): 137-140.

doih, LA, R, A 2 R R AR X R R B £ Y R R
(], BRI #EEA, 2011, 39(6) : 37-42.

HUANG Jing, KONG Fan-xun, YUAN Jin, et al. Influence of
multi-spots off-axis initiation on fragment velocity gain[)]. Mod-
ern Defence Technology, 2011, 39(6): 37-42.

F LR, B KRR ER )] K2y, 2002,
25(4); 35-38.

WANG Xiao-feng, HAO Zhong-zhang. New development of ex-

—
(=2}
—

~N
[

plosives technology[J]. Chinese Journal of Explosives & Propel-
lants, 2002, 25(4) : 35-38.

HE, Bl 2 PSR EOARTE GO 3B 1R 15 831 99 S5 4 Y
HIBFFE[CT /72007 4543|3015 Be M R & lb 2% B 2258 T Jm 22 R
B ICER. L PR RSN SURT, 2007 553-556.
YUAN Bao-hui, YANG Kai. Application research of multi-slit

scan in asymmetrical initiationed direct warhead[ C] // The 10th

—
[e=]
[

Annual Meeting Symposia of Warhead and Damage Efficiency.

Bl R ki www. energetic-materials. org. cn



S5 R R AR AE R OB S RS 1045

Xi'an: Xi'an Modern Chemistry Research Institute, 2007 ; 553 — dual explosive under asymmetrical initiation[ J]. Chinese Journal
556. of Explosives & Propellants, 2009, 32(1) . 79-82.

[9] THI, B 432y EBEOEZISEED)]. kEHE [10] Manfred H. Detonation behaviour of adjacent high explosive
i, 2009, 32(1): 79-82. charges with different detonation velocities[ C] // The 34th Inter-
DING Gang, YUAN Bao-hui. Detonation wave characteristics of national Annual conference of ICT. Karlsruhe: ICT, 2003.

Wave Scanning Experiment of Composite Charge under Eccentric Initiation

WANG Hui, SHEN Fei, TIAN Qing-zheng, REN Xin-lian, YUAN Jian-fei
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to study the detonation wave propagation characteristics of composite charge under eccentric initiation, the det-
onation wave was measured by the orthogonal multi-slit scanning technology. By analyzing geometric relation of multi-slits scan-
ning traces from two mutually perpendicular directions, the detonation wave propagation velocity and direction at the intersection
of multi-slits were obtained. Moreover, combined with the propagation process map of directional convergent detonation wave,
the propagation characteristic of detonation wave was investigated. Results show that because of the difference between inner and
outer charging detonation velocity, the detonation wave propagation is in an arc shape in the process of convergence inside, then
forms a horn shaped wave, and the detonation velocity along the centerline increases by about 1.67 mm - ps™'.
Key words: eccentric initiation; detonation wave; composite charge; orthogonal multi-slit scan
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