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Fig.1 Experimental flow diagram
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Fig.2 Sketch map of experimental device for card gap
1—8"*detonator, 2—detonator base, 3—booster charge,
4—PMMA card gap, 5—stent, 6—smaple, 7—steel tube,
8—hardboard, 9—witness board
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Table 1 Gap thicknesses of impact damage for samples
casting moulding pressed fitting
sample
P-1 P-2 P-3 W-1 W-2 W-3
gap thickness/mm 48 45 42 45 48 51
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Fig.3 CT working interface of the two explosives
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Table 2 CT testing results of the two explosives

AUk R i ELAE o o 6 B PR R e A i 8l BURE )
F14 2 B e R B ORE S, A1 /) TBORE . RiE 68 1 55 B
RGO 14 2 B, 5 ORI 18] F) 2 500 A, 0 40 25 8 4
Bk — 2 e S, e AR A A R

interface number

sample
1 2 3 4 5 6 7
before damaged 2826 2828 2834 2833 2870 2893 2826
P-1 after damaged 2820 2800 2836 2829 2829 2830 2788
rangeability /% -0.21 -0.70 +0.07 -0.14 -1.43 -2.18 -1.34
before damaged 2802 2819 2807 2813 2827 2867 2804
P-2 after damaged 2799 2794 2806 2784 2792 2788 2744
rangeability /% -0.11 -0.89 -0.03 -1.03 -1.24 -2.76 -2.14
before damaged 2819 2827 2819 2819 2864 2926 2823
P-3 after damaged 2791 2797 2808 2806 2817 2806 —
rangeability /% -1 -1.06 -0.39 -0.46 -1.64 -4.1 —_—
before damaged 2819 2778 2787 2821 2792 2799 2773
W-1 after damaged 2788 2778 2786 2818 2804 2842 2984
rangeability /% -1.1 0 -0.03 -0.11 0.43 1.54 7.61
before damaged 2860 2794 2806 2777 2757 2752 2778
W-2 after damaged 2750 2792 2781 2777 2782 2795 2960
rangeability /% -0.38 -0.07 -0.89 0 0.91 1.56 6.56
before damaged 2801 2766 2808 2798 2770 2769 2803
W-3 after damaged 2772 2751 2812 2775 2867 2769 2963
rangeability /% -1.04 -0.54 0.14 -0.82 3.5 0 5.71
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Table 3 Influence of damage on shock wave sensitivity
casting moulding pressed fitting
sample
before damaged P-1 P-2 P-3 before damaged W-1 W-2 W-3
critical gap thicknesses/mm 25-27 - 20-22 13-15 38-40 30-32  33-35 -
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Damage Characteristics of Two HMX-based Anti-overloaded Explosives under Shock Loading

JIANG Xi-bo, JIN Peng-gang, WANG lJian-ling, YANG Jian, WANG Xiao-feng
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Two kinds ( casting moulding and pressed fitting) of HMX-based anti-overloaded explosives were chosen to study the
damage characteristics and damage failure mechanisms of explosives under overloaded conditions by shock loading. The shock
damage was conducted based on shock wave sensitivity test. The damage characteristics of samples before and after shock loading
were studied by CT and the shock wave sensitivity was also tested after damage. Results of CT test show that no macro-damage
appear in explosive by pressed fitting after the shock damage, while a cavity with length of 7-8 mm and diameter of 1 -2 mm
appears in cast explosive and is located at 7-8 mm away from one end of the witness board. After shock damage experiments, for
cast explosive, above the position of 40 mm from the bottom surface, the explosive density decrease by 1% -5% , and for the
pressed fitting explosive, above the position of 50 mm from the bottom surface, the explosive density increase by 1% -8%. The
shock wave sensitivity of the both samples decreases after shock damage. The critical gap thicknesses of the cast explosive
decreases from 25-27 mm before damaged to 13-15 mm after damaged, while for pressed fitting explosive, the thickness decrease
from 38-40 mm to 30-32 mm.

Key words: shock damage; HMX-based anti-overloaded explosive; damage characteristics; shock wave sensitivity; CT test
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