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Table 1 Composition and performance parameters of test explosives

Y24 4y o/(gecm *) m/g D/mm [/mm /D Q./(M]J « kg™")
TNT 1.57 50.0 40 26 0.65 4.230
TNT 1.57 80. 0 40 42 1.05 4.230
TNT 1. 57 110.0 40 57 1.43 4. 230
TNT 1.57 300. 0 60 68 1.13 4.230
17 95CL-20/5binder 1. 94 18.2 20 30 1.50 5.471
27 95CL-20/5binder 1.94 36.4 20 60 3.00 5.471
PBXN-109 64RDX/20Al/16binder 1. 64 300. 0 60 65 1.08 6.045
AFX-757 25RDX/33Al1/30AP/12binder 1.83 300. 0 60 59 0.98 7.339
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Fig. 2 Destructive effects from explosion of TNT of different qualities in concrete
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Table 2 Relation between charge equivalent radius and concrete target size

m/g r./cm L/cm L/r, AR ) 10 R B
50 2.29 120 52 it e R B /NREL
80 2.67 120 45 i e R A /N B
110 2.97 120 40 fife 1

300 3.57 200 56 it e R R/ /NREL
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Table 3 Concrete cavity volume of test explosives

] m/g AV/L Av/(L kg™ ")
TNT 50.0 0. 350 7.19
TNT 80. 0 0. 556 6.95
TNT 300.0 2.289 7.63
17 18. 2 0.171 9.34
27 36.4 0. 349 9.58
PBXN-109 300.0 2.933 9.77
AFX-757 300.0 3.592 11.97
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Table 4 Relative concrete cavity volume and relative detonation heats of test explosives

ﬁ;é}J Av/(L + kgfl ) Av/ Avpar Q. /(M] » kg” ) Q./Qurnr
TNT 7.26 1. 00 4.230 1. 00
95CL-20/5 K 9.46 1. 30 5.471 1.29
PBXN-109 9.77 1. 35 6. 045 1.43
AFX-757 11. 97 1. 65 7.339 1.74
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Characteristic work capability of non-ideal explosives in concrete

HU Hongwei', FENG Haiyun', CHEN Lang®, GU Xiaohui*, SONG Pu'
(1. Science and Technology on Combustion and Explosion Laboratory ,
Xi'an Modern Chemistry Research Institute, Xi'an 710065, Shaanxi, China;
2. School o f Mechano Electronics Engineering » Beijing Institute of Technology »
Beijing 100081, China;
3. School of Mechanical Engineering ,» Nanjing University of Science & Technology s
Nanjing 210094, Jiangsu, China)

Abstract: In this study we carried out internal blast tests on TNT, PBXN-109, AFX-757 and CL-20
based explosives and measured the concrete cavity volumes of several explosives tested to study the
characteristic work capability of non-ideal explosives. A calculation model of the concrete cavity vol-
ume was established on the basis of dimensional analysis and experimental dada. The characteristic
work capacity of test explosives was evaluated using self-designed concrete cavity volume method.
The results show that the concrete cavity volume can be used to evaluate the work capability of non-i-
deal explosives. The concrete cavity volume and the explosive energy (or detonation heat) forms a lin-
ear relationship. The relative work capacity of the explosive in concrete can be determined by the
TNT equivalent of the detonation heat.

Keywords: non-ideal explosives; concrete; work capability; heat of detonation; dimensional analysis
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