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Table 1 Formulation andparameters of explosive samples
. /% P DCJ
explosive - 3 i,
DNTF HMX Al binder /g - cm /mm -+ s
DOL-1 30 60 5 5 1.84 8.65
DOL-2 30 52.5 12.5 5 1.87 8.49
DOL-3 30 45 20 5 1.90 8.21

Note: o is the mass ratio. p is the density. D¢, is the detonation velocity at

Chapman-Jouguet (CJ) state.
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Fig. 1 Schematic diagram of scanning test device for detona-

tion wave-shape
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Fig. 2 Scanning photograph of detonation wave shape of

composite charge
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Fig.3 Curve of detonation wave shape of composite charge
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Fig.4 Schematic diagram of divided areas based on wave

shape of composite charge
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Fig. 6 Schematic diagram of the cylinder test device
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Fig. 7 Scanning photograph of expansion process of the cylin-

der wall
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Table 2 Curve-fitting parameters of the expansion displace-

ment of the cylinder wall

a, b, a, b, t,
sample - 4 -1 -1

/mm -+ us / us /mm - us /ws /us
composite 18976 0.11794 0.79153 0.51665 1.15438
charge
DOL-2 1.12520 0.15351 0.75196 0.31026 0.91290
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Table 3 Specific kinetic energy at given relative volumes

k) - g’1
14
sample
2.2 4.4 7.0 10.0
composite charge 1.173 1.515 1.626 1.672
DOL-2 1.276 1.590 1.664 1.687
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Fig. 9 The p-V relation curves of detonation products
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Detonation Wave-shape and Driving Performance of Coaxial Binary Charge of DNTF-based Aluminized Explosives

SHEN Fei, WANG Hui, LUO Yi-ming
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: A coaxial binary composite charge was prepared by 3, 4-dinitrofurazanfuroxan (DNTF) based explosives with two kinds
of different aluminum content. The charge was composed of aluminum contents of 5% for inner layer and 20% for outer layer, and
the detonation wave-shape characteristics of the composite charge were studied by high speed scanning method. A single charge
with same size was prepared by DNTF based explosive with aluminum content of 12.5%. The difference of driving performances
of the composite charge and single charge with aluminum contents of 12.5% were compared by cylinder test. Results show that
the detonation wave-shape of the inner layer charge will produce a convergence effect when the detonation velocity of outer layer
charge is higher, meanwhile, the side interference of the outer layer charge is enhanced, making the wave-shape reveal diverging
characteristics obviously. The complex wave-shape of the composite charge not only affects the detonation reaction zone width of
the inner and outer layer charge, but also makes the specific kinetic energy and pressure of detonation products in the early stage
lower than that of the single charge significantly. With the expansion of detonation products, the specific kinetic energy of the
composite charge and single charge is gradually clouse and after the relative specific volume of detonation products is up to 2. 69,
the pressure of detonation products of the composite charge will be significantly larger than that of single charge.

Key words: 3, 4-dinitrofurazanfuroxan (DNTF)-based aluminized explosive; composite charge; detonation wave-shape; cylinder

test; driving performance
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