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Fig.1 Schematic diagram of DDT test system

1—Dbolt, 2—plug, 3—DDT tube, 4—sample, 5—screw cover,
6—trigger probe, 7—ignition device, 8—ionization probe,
9—multi channel impedance match device, 10—data collec-

ting instrument
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Table 1 Formulation of explosive used for DDT test

serial . PmD p oxygen .
number formulation /g - cm™ g - em= balance Nap = Naj
1* 30DNTF/40AP/30Al  2.17 2.00 -0.192  0.306
2# 30DNTF/45AP/25A1  2.13 1.95 -0.131  0.414
3* 30DNTF/50AP/20Al  2.09 1.92 -0.069 0.574

Note: pryp is theoretical density, p is charge density, n,p : n,;is mole ratio

of AP and Al.
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Fig.2 The device photo of sample
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Fig.3 The curves of wave front location vs. time
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Fig.5 Rupture photos of DDT tube after test
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Table 2 DDT duration time and velocity for three explosives

) Initial combustion convection combustion deflagrate or explosion detonation detonation
:]e,_jrrljtl)er tor Dewy tor Dewy lor Dewy Dewy distance
/s /m s /s /m s /s /m s /m s /mm
1* 1065 141 348 500 69 3000-4000 4000-6300 600-675
2# 1235 121 100 755 61 3787-4573 6300-6700 525-600
3* 1395 108 46 1648 30 4200-4800 6300-6500 425-500

Note: tpy is duration time, Dy is front wave velocity.
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Effect of Content of AP and Al on the Deflagration to Detonation Transition of DNTF-based Explosives

FENG Xiao-jun, YANG Jian-gang, XU Hong-tao, TIAN Xuan
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To study the effects of ingredients in formulation on the performance of deflagration to detonation transition(DDT) for
dinitrofurazanfuroxan( DNTF) based explosives, three kinds of formulations that the molar ratio of AP and Al powders is 0. 306,
0.414 and 0.574, were designed. The performance test of DDT for three kinds of DNTF-based composite explosive formulations
was carried out by the coaxial ionization probe test technology. The influence of molar ratio of AP and Al powders on the deflagra-
tion to detonation transition of explosive was analyzed by change of wave front velocity and inducement detonation distance. Results
show that with increasing the molar ratio of AP and Al from 0.306 to 0.574, the initial burn duration time increases from 1065 s
to 1395 ps, and the burning rate decreases from 141 m - s™' to 108 m - s, but the duration time of convection combustion sec-
tion and deflagration section decreases rapidly, and the convection burning rate increases from 500 m - s™' to 1668 m - s™', and
deflagration velocity increases from 3000 m - s™' to 4800 m - s™', the inducing detonation distance occurring DDT decreases from
about 675 mm to 425 mm.

Key words: composite explosives; dinitrofurazanfuroxan( DNTF) ; deflagration to detonation transition; wave front velocity; indu-
cing detonation distance; ionization probe
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