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Fig.4 Experimental apparatus recycled from 10 mm thick shell
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Fig.5 Experimental apparatus recycled from 20 mm thick shell
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Fig.7 Shell cracks and fragments
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Table 2 Calculated reaction results from different constraints

hell peak fraction wave velocity

tshieckness pressure in  reacted of  between monitor 13 reaction

Jmm explosive monitor 3 and monitor 14 results
/MPa /% /m-s”!

5 175 4.1 - ignition

10 389 25 4208 (4300") deflagration

20 518 43 4410 (4160") deflagration

30 1635 54 7518 deflagration

Note: 1) the data in the brackets were obtained by test.
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Investigation of the Deflagration to Detonation Transition in Pressed High Density Explosives

CHEN Lang', WANG Fei' , WU Jun-ying', WANG Chen', LU Feng', HUANG Yi-min® DAI Xiao-gan®, WEN Yu-shi’
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Materials,
CAEP, Mianyang 621900, China)

Abstract: In this work, deflagration to detonation (DDT) experiments of pressed PBXC03 with different confinements (shell length
420 mm, shell thickness 10 mm and 20 mm) were conducted. Electrical pins were used to measure reaction wave velocity in
explosives. DDT intensity was estimated by observing shell fragments and analyzing velocity changes. According to the conditions of
different high density explosive charge,a DDT calculating model was established. The explosive deflagration reactive flow model was
adopted to describe explosive reaction process. The methods of separating elements and random invalidation stress were used to
describe shell expansion and rupture. The effects of gas leakage and pressure reduction on explosive reaction were considered. DDT
processes under different confinements (shell length 420 mm, shell thickness 5, 10, 20, 30 mm) were calculated. The results show
that only high density PBXC03 with strong confinement (shell thickness 30 mm) may undergo DDT. Gas leakage and pressure
reduction induced by weak confinement (shell thickness 5 mm) will restrict the occurrence of DDT.

Key words: explosion mechanics; explosive; deflagration to detonation(DDT) ; numerical simulation

CLC number. TJ55; O389 Document code: A DOI:; 10.3969/j. issn. 1006-9941.2011.06.022

Chinese Journal of Energetic Materials, Vol. 19, No. 6, 2011 (697 =704 ) o A

W
oo

M www. energetic-materials. org. cn



