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Fig. 1 Schematic of groove micro-jet generation Fig. 2 Schematic of crack jet generation
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(a) Mode of straight explosive load (b) Mode of slip explosive load
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Fig. 3 Schematic of experimental device under explosive load
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Fig. 4 Dynamic X-photograph of crack jet (crack width: 0. 05 mm)
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(b) X-ray radiography photo of typical time

(a) Framing photo of typical time
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Fig. 5 Framed photo and X-ray radiography photo of typical time under slipping explosive load
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Fig. 6 Curves of jet mass varying with explosive load pressure (crack width: 0. 05 mm)
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Fig. 7 Curves of jet mass varying with crack width
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Fig. 8 Empirical model compared with experimental data (crack width: 0. 05 mm)
3 N &

SR G2 e 5 82 20 M A R BE K X O BRI B R, o 1 S5 0 28T 4 J U o k4 i Ak )™
A0 4 J S AT T LN R (o) 5 B2 Wil % FUATR ST 1 A AR Rl B R RO 0 SR A5 2R B e A
K.

(1) TR AR 1 2 52 T 48 B0 S 30 % S R 25 TG A Jo ik ) e 2 2 DR 3R AR 2 L AR 9 A A
WS o e S 2 s O LA A A E S SRR 28 g 4 16 A8 A R A R A A e ) A A
LA DAy TR7 B T A A A A 2 P R DU A g 2 2% o 2 0 B 400 0 28 6 R Al EAIE 13X — i

(2) MBI 25 B (s 1) (B W 5 J3E LA R I 28 75 3888 o S8 30 Jo e 24 A A DR R Wi SR 97 5 it 28 e
3 T T R I A B T S T 3 R P I 2 S O R O R AR R K

S Uk :

(1] ZRAEA AP I 55 SO IR T 3 (9 1) 4 Fraunhofer 42 BT ], #OGHEA 2004, 28(1) 14547,

[2] LiZuoyou, Li Zeren, Ye Yan, et al. Micro-jet particle field measurement using in-line Fraunhofer holography[ J].
Laser Technology, 2004,28(1) :45-47.

(3] ETE /NG, WA, 55 e K 20y S % s 10 1 i oo g 197 [, A% 5 R 4925 2006, 25(5) 1 67-72.
Wang Xuemin, Zeng Xiaoqing, Yao Shoushan, et al. Impact loading response of shorted circuit quartz transducer
[J]. Transducer and Microsystem Technologies, 2006,25(5):67-72.

(4] Ezm FE/A 2T 55 Asay JE3R I S0 G000 00 W8 b B0 0 4 AN B 00 20 S B0 P o L . w8 R 3 2 4, 2006, 20
(2):207-210.
Ma Yun, Wang Xiaosong, Li Xinzhu, et al. Study of the uncertainty of the ejected mass measured by ASAY foil
method[ J]. Chinese Journal of High Pressure Physics, 2006,20(2) :207-210.

[5] Vogan W S, Anderson W W, Hammerberg J] E, et al. Piezoelectric characterization of ejecta from shocked tin sur-
faces[J]. Journal of Applied Physics, 2005,98:113508.

[6] Vogan W S, Anderson W W, Grover M, et al. A new spin on an old technology: Piezoelectric ejecta diagnostics for
shock environments[C]J// Furnish M D, Elert M, Russell T P, et al. Shock Compression of Condensed Matter(SC-
CM)— 2005 Proceedings (AIP Conference Proceedings) (Part Two). Melville, New York, 2006.,845:1223-1226.

[7] Buttler W T, Zellner M B, Olson R T, et al. Dynamic comparisons of piezoelectric ejecta diagnostics[J]. Journal of



%55 ORI A BRI BT B R S B A A E 12 W S IR AT 5 595

Applied Physics, 2007,101:063547.

[8] Zellner M B, Vogan W M, Gray G T, et al. Surface preparation methods to enhance dynamic surface property
measurements of shocked metal surfaces[J]. Journal of Applied Physics, 2008,103:083521.

[9] Asay ] R. Material ejection from shock-loaded free surfaces of aluminum and lead[R]. Sandia Report, SAND76-
0542, 1976.

[10] Phipps C R. Impulse coupling to targets in vacuum by KrF, HF, and CO, single-pulse lasers[J]. Journal of Ap-
plied Physics, 1988,64(3):1083.

Experimental study of quantitative diagnosis of
metal crack jet under explosive load

Tong Huifeng, Li Qingzhong, Gu Yan, Zhang Zhentao, Guan Yonghong
(Institute of Fluid Physics, China Academy of Engineering Physics ,
Mianyang 621999, Sichuan, China)

Abstract: Under an explosive load a jet, composed by the local melted metal, would be generated and
ejected from the crack of a metal plate, whose velocity may reach several kilometers per second while
whose mass can only reach several milligrams per centimeter in magnitude. In the present work,
high-speed photography and pulse soft X-ray radiography were used to diagnose the jet in the crack for
its dynamic behavior and qualitative and quantitative measurement. A series of experiments were con-
ducted considering different factors which include the plate material, the pressure and mode of the ex-
plosive load, the width of the crack, and the data of the jet properties and the jet mass were obtained.
Based on the analysis of the experiment data, an empirical model was proposed which characterizes the
jet mass varying with those different factors.

Key words: mechanics of explosion; scale law; explosive load; crack jet; jet mass
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