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Tab.1 Formulation and essential parameters of
testing samples
i i F5 HEHE p,/ SR p,/
i (FEHE) (g+em™?) (g+em™?)
g g
flifk RDX/TNT/
RS211 AL64/19/17 1.680 1.702
DNTF DNTF ;100 1.937 1.681
DNTE/Al(5pm) :
DL 70,30 2.115 1.923
DUL DNTEZAP/ 2.120 2.011

Al(5pm) :35/35/30
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Fig. 1 Ilustration of experiment set-up and testing

system (unit; m)

RIS oR A 8% B A F i I O — IR G
MR 2 A PATIRRE R AR A 2 28
1.3.2 WiXER%

IKFIREE R T GenST B EHE R AR, 15 A%
R R U R A K T R R AR, RS
PCB138A , REE N 6.988 MPa/V, [T 7l &5 [ N
0 ~69 MPa,
2 RBERE5E
2.1 BEHEIK

FE TSRS SR BRI 3R 2 B

k2 HREHSAHK

Tab.2  Detonation parameters of samples
. HEHA Q.7 SRR O/
(MJ - kg™") (MJ - kg™")
RS211 5.775 5.757
DNTF 6.087 5.286
DL 7.983 7.092
DUL 10.334 9.011
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Tab.3 Energy output parameters of explosives by

underwater explosion

ep e/ t,/ e,/ e/ ese,  ele e/ e/ Q,
(MJ - kg™") ms (MJ-kg™)  (MJ-kg™") (%) (%) (MJ-kg™') (%)
TNT 0.894"" 84.41 1.950™" 2.844 31.4  68.6 1.386 32.8
RS211 1.424 77.2 3.060 4.484 3.8 68.2 1.291 22.4
DNTF 1.126 86.8 2.048 3.174 35.5  64.5 2.913 47.9
DL 1.112 117.5 5.511 6.623 16.8  73.2 1.360 17.0
DUL 1.232 133.1 8.892 10. 124 12.2  81.8 0.210 2.0
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Fig.2  Pressure-time curves for three different

types of explosives
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Explosion Energy Characteristics of DNTF/AP/Al Explosive

YANG Fei, WANG Jianling, LUO Yiming, YAN Jiajia, GAO Zan, LI Hongbin
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an,710065)

[ ABSTRACT]

A DNTF/AP/AL explosive sample with mass ratio of 35/35/30 was selected to measure the underwater

explosion energy and explosion heat in comparison with TNT and RS211 for the study of its energy characteristics. The re-

sults show that its specific shock wave energy of sample is 1.38 times of TNT and is equivalent to RS211; its specific bub-
ble energy can be 4.56 and 2.91 times of TNT and RS211, respectively; and its total energy is 3.56 and 2.26 times of

TNT and RS211, respectively. The calculation indicates that the sample has an energy efficiency up to 98% . Underwater

explosion experimental results were analyzed for DNTF and DNTF/Al (70/30) system to determine the factors responsible

for the high bubble characteristic and high energy efficiency. It was found that the addition of Al powder significantly im-

proved the specific bubble energy and reduced the heat losses. The combined usage of Al powder and AP can result in a

further increase in specific bubble energy and energy efficiency, and higher specific shock wave energy.
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