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Fig.1 Sketch of experimental set-up
1—-cushion materials, 2—detonator, 3—explosive, 4—water,
5—bomb shell, bomb,

8—optical window, 9—high-speed framing camera

6—argon 7—protecting  wall,

t, =56 ps t; =68 ps
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Fig.2 High-speed photographs of expanding and crack devel-

t, =80 ps

oping process of shell cylinder
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b. fragments produced by the 1.5 mm-thickness shell
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Fig.3  Fragments photographs of different thickness shell after

explosion
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Fig.7 Sketch map of arrangement and measurement system

for one liter explosion scattering experiment

1—bomb shell, 2—reference comparing rule, 3—scattering

mechanism, 4—protecting wall, 5—optical window, 6—high-

speed framing camera
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Fig.6 SEM photographs of fractures in circumferential direc- Sy BRI E8 Frs B 8ar, s kit 2L )5, KA i

tion for different thickness fragments
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Fig.8 Framing photographs of forming and developing process of water jets

CHINESE JOURNAL OF ENERGETIC MATERIALS N R 2011 % #%19% £34# (321-324)



324

WM, JEHF, WE, Ak

e AR FITR T B S T AR WL A e, o8 A 2 50 i
] S g 5F sy 11 8b AT K R B T Ay 2SO, B
JEF SRR BT R B A, R R E S
i S Jig 5 A& 8c &1 8d v, b I B T 20 J2= B4R
TR 216 B B R 32 R A T A T R S R
Hi el 8e [ 8 AT, £E 7K S I A 18T i 1 g S5 o A
EZLLE B N JZ 5 3 TR AL A 50 A B
W, BT B AR TR AR 5 8 5 WA ] o AR
T 32 3 A A T RBCRE S UL B T L 22 AR A AR 2 EAL L, LR B
HBUIREE R, 073 565 I A 2 328 i DA BE (A B T LA
HUINF /N K oy e mT T % A JROTE B S s
A A 3 D = AN B B e P S0 S O A DU s 1) S g
SR B B, v U A O T 3R L S T A E A Y
Bs e 012 S e A ik — 2 R, T N R 1) B B

4 #£

(1) K FH B R BEAHEOR B 5 AR5 KF 25 1 4R 3R
) 5E AN M 0 28 L AR ISR 7 R aed A ) 1 P AR

(2) [T R 9 23 M e W1, AN T 5 B2 5 A iy il 284
07 AR BRI 22531, 4148 v B2 WL 58 K B IKTY 11 32 31 4%
If] R 8%, B8 T T B ey BT V) IR 2R T 2K

(3) R F SO AROIE B R0 55 370 A A4 o A 20 o = A By
Bo S IR MR WA L 5 i 3R AL B HG R K A R LD R
B o

SE
[1] Taylor G I. Science papers of Sir G | Taylor[ M]. London:; Cam-
bridge University Press,1963: 387.
[2] Wesenberg D L,Sagartz M ). Dynamic fracture of 6061-T6 alu-
minum cylinders[ J]. J Appl Mechanics, Trans ASMe, 1977 ,44 .
643 —646.
[3] Grady D E. Properties of an adiabatic shear band process zone
[J]. J Mech Phys Solids, 1992 ,40(6): 1197 —1215.
Meyers M A, Nesterenko V F. High-strain-rate deformation of
tantalum: The thick-walled cylinder method [ C] // Murr L E,
Staudhammer K P,Meyers M A. Metallurgical and materials ap-

[4

[

plications of shock-wave and high-strain-rate phenomena. The
Netherlands, 1995 ;. 487 —494.

W\ —. < [ A 7 PR SRR 2 2 A K B R ML B 52 [ D]
AP e op [ TR AT 5T B A S AR A, 1992,

HU Ba-yi. Studies of expansion and fracture of metal cylinder

—
w1
[

under internal expolsive loading[ D]. Mianyang. Post-Graduate
Department of CAEP,1992.

WRICAE IR XTI Te (M B R B ) — R AL A BT D R0
i ,1999,19(3) ; 193 —198.

CHEN Da-nian,YIN Zhi-hua. A simplified approach to material

[6

[

instability of explanding shells[J]. Explosion and Shock Waves,
1999,19(3): 193 —198.

VIR, R R DOR A RSN BT 4 A 5 92 i 2R A
5[] BEKES P ,2003,23(6) : 529 —533.

TANG Tie-gang,GU Yan, LI Qing-zhong, et al. Expanding frac-

—
~N
[

ture of steel cylinder shell by detonation driving[)]. Expolsion
and Shock Waves,2003,23(6) : 529 —533.

VIR, WU, 2R DR L . R LR AR R AR AT LY12 B R A i 5
DIWT L se ()], w4 4R ,2003,17(2) : 529 -533.

TANG Tie-gang,HU Hai-bo, LI Qing-zhong. Shear fractures of LY12
aluminum cylinder under high-strain-rate implosive loading [ J].
Chinese Journal of High Pressure Physics,2003,17(2) : 529 —533.

[8

[

Experimental Studies on Shell Fracturing and Jet Forming and Developing Process Driven by Detonation

JIANG Zhi-hai' , LONG Xin-ping®, HAN Yong', JIANG Hong-bin'
(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. CAEP, Mianyang 621900, China)

Abstract: The high-speed framing photography was applied to observe the shell distorting ,expanding fracture mechanism of differ-
ent thickness shell driven by detonation,and jet forming,developing process of explosion scattering. Scanning electron microscopy
(SEM) photographs of fractures in axial and circumferential directions for different thickness fragments were obtained. There are
different fracturing modes of the two thickness shells from macroscopic analysis and the collected fragments. Results show that the
fragments of 3 mm thickness shell are much bigger,longer and less than that of 1.5 mm. SEM analysis of fragments section show
that their formation is mostly caused by the shear fracture. And jet fracturing process of explosion scattering can be divided into
three stages: integral injection,interface appearing in flocculent and breaking,small water droplets forming.

Key words: explosion mechanics; framing photography; scattering mechanism; expanding fracture
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