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[ ABSTRACT]

merical simulation was conducted using LS-DYNA software. The impact velocity of explosive was changed to change the

In order to study the influence of damage and cushion materials on the initiation of Composition B, nu-

damage degree. The calculation results show that when the second impact velocity is fixed, the relationship between the ini-
tiation time ¢ and the first impact velocity v, is ¢t = = 0. 020, + C;, and the distance of impact detonation also decreases ac-
cordingly. The increase of the first impact velocity leads to the slight deformation of the explosive, and the damage degree
inside the explosive increases. Therefore, the explosive is easier to be triggered during the second impact. Among the three
different cushions, the material with higher resistance to impact is stronger. The internal damage of the explosive containing
this material is not easy to produce, and the time and distance of impact initiation of this explosive are longer. The critical
initiation pressure of the explosive varies little, ranging from 31.48 GPa to 32.98 GPa. It indicates that different cushion
materials will affect the time and distance of impact initiation of the damaged explosive, but will not affect the critical initia-
tion pressure.
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Tab.1 Parameters of the reaction rate equation for Composition B
I/ps -3 a b c d z g G, e G, x
45 0.036 7 0.667 0. 667 0.33 3 1.0 140 0.222 1 000 7.0 2

K2 R BEEA e e A S

Tab.2 Model parameters of steel, aluminum alloys and tungsten alloys

ok p/(g+cem™) G/GPa E/GPa v A/MPa B/MPa n C m
2 7.83 76.92 200 0. 30 410 20.0 0. 08 0. 100 0.55
e 2.77 25.94 69 0.33 265 426.0 0.34 0.015 1. 00
a4 ) 17.70 158. 08 411 0.30 1350 0 1. 00 0. 060 0
k3 BB KKK
Tab.3 Model parameters of Cu-OHFC
ME p/(g-em™) Y,/GPa Y, /GPa B n G - Gy'/GPa™' Gy Gy'/KT' Th /K G,/GPa

Te 4 A 12 8.93 0.12 0.6 36 0.45 0.03 0.000 8 1 356 47.7
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Fig.1 Finite element calculation model
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Tab.4 Distance and time of detonation of explosives during the second impact

; /s d/cm
pi(mes™) v, =400 m/s v, =500 m/s  u, =600 m/s v, =400 m/s v, =500 m/s v, =600 m/s
50 5.10 4.75 4.50 1.922 0 1.840 1 1.761 0
100 4.90 4.55 4.35 1.915 3 1.828 7 1.746 1
150 4.80 4.45 4.20 1.904 4 1.821 1 1.738 2
200 4.70 4.30 4.10 1.895 9 1.793 0 1.718 0
250 4.70 4.30 4.10 1.856 4 1.773 0 1.690 3
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Fig.2 Fittings of time and distance of explosive detonation during the second impact
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Fig.3 Reactivity cloud map of explosives at initial time and detonation time during the second impact (v, =600 m/s)
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Tab. 6 Initiation time, distance and pressure of explosives with different cushion materials
during the second impact

v, G Je4A il

/(m-s™") t/ s d/cm p,/GPa t/ s d/cm p,/GPa t/ s d/cm p,/GPa
400 4.80 1.904 4 31.48 4.90 1.905 4 31.74 4.70 1.862 1 31.69
450 4.60 1.864 5 31.64 4.70 1.863 8 31.88 4.30 1.8177 31.71
500 4.45 1.8211 31.82 4.55 1.823 3 31.95 4.00 1.778 2 31.84
550 4.30 1.778 6 32.45 4.45 1.781 3 32.10 3.80 1.734 4 32.44
600 4.20 1.738 2 32.26 4.40 1.741 6 32.64 3.70 1.693 1 32.98
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Fig.5 Reactivity cloud map of explosives with different cushion materials at detonation time during the second impact
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Fig. 6 Reactivity cloud map of explosives at initial time and detonation time during the second impact
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