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Fig.1 Schematic diagram for drop hammer loading instrument
1—stepping motor, 2—hammer hanging frame, 3—backing
plate 4 —hammer, 5—air cylinder, 6—ball screw shaft, 7—

baseplate, 8— the hammer supporting frame, 9—guide rod
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Fig.2 SEM photos of three kinds of AP grains before impact
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Fig.3

SEM photos of three kinds of AP after impact
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Fig.4 SEM photos of shear bands on AP particles
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Fig.5 SEM photos of AP particles size after impact
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Fracture Feature of AP Grains with Different Sizes within Explosive Substrate under Drop Hammer Impact
Loading

SUN Pei-pei, WANG Xiao-feng, NAN Hai, GUO Xin
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To investigate the fracture characteristics of ammonium perchlorate (AP) grains with different sizes within explosive sub-
strate, three kinds of AP/HTPB samples were prepared using three kinds of AP grains with intermediate diameter of 6-8 wm, 30 um
and 300 wm. The samples were damaged by drop hammer impact loading. The samples after impact test were reclaimed and the
fracture feature of AP grains was studied using scanning electron microscope (SEM). The fracture characteristics of AP grains with
different sizes within explosive substrate under drop hammer impact loading were analyzed. Results show that after impact load-
ing, lots of brittle ruptures of AP grains in three kinds of samples occurr, the shear bands can be seen in some samples, and the
bigger the particles, the worse the fracture. The sizes of AP grains after fracture are between 10-100 wm, and the minimum size is
less than 10 wm. Combined the shear band theory, the AP rupture characteristic and the rupture size of AP, ones can deduce that
under drop hammer impact loading, the brittle ruptures of AP grains take place because of the shear effect of the sample inside,
and the fracture size feature of the AP grains is similar to that of the shear bands in shear phenomena of materials.

Key words: damage of energetic materials; ammonium perchlorate (AP) ; drop hammer impact loading; fracture feature; adiabat-
ic shearing
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