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Fig. 3 Morphology of some HMX with different apparent

density and no twin HMX

Chinese Journal of Energetic Materials, Vol. 19, No.6, 2011 (632 —636)

R ORI BETCAR b HMX R i o ol 43R5

Table 1 Shock sensitivities of no twin HMX with different
densities

crystal apparent distribution of crystal = span of crystal — 50% gap
sample density apparent density apparent density  thickness

/g-cm™ /g-cm™? /g-cm™ /mm
HMX-AT  1.8992 1.8900 —1.9023 0.0123 15.5
HMX-A2  1.8992 1.8962 —1.9014 0.0052 14.3
HMX-A3  1.9003 1.8974 -1.9018 0.0044 13.7
HMX-A4  1.9016 1.9013 -1.9021 0.0008 13.2

R2 ARFVBURLE HMXORE i 1 ol R

Table 2 Shock sensitivities of HMX with different particle
sizes

sample sxirr:cle size ;rgy?tilmagparent density E;(r):/;; gap thickness
HMX-A5 20 1.9008 13.0

HMX-A6 137 1.9010 13.3

HMX-A7 436 1.9011 13.8

HMX-A8 634 1.9007 14.3
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Fig.4 SEM photographs of HMX
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Table 3  Effects of HMX particle shapes on shock sensitivities
sample cryst.al apparent_3 p'arti.cle §ize 50% gap
density/g - cm distribution/pm /mm
HMX 1.8993 250 ~320 16.5
HMX-Q 1.8993 250 ~320 16.7
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Fig.5 Morphology of some HMX sample
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Table 4 Effects of HMX defect type on shock sensitivities

items defects type ng:stily jgp.a::t, 3 3?:/:1 gap
twin HMX-B1 1.9011 16.5
coarse( >420 pm) no twin HMX-A7 1.9011 13.8
no twin HMX-A8 1.9007 14.3
twin HMX-B2 1.9022 16.2
fine( <80 um) no twin HMX-A9 1.9021 12.2
no twin HMX-A5 1.9008 13.0
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Effects of HMX Crystal Characteristics on Shock Sensitivities: Crystalline Inter Voids, Particle Size, Morphology

XU Rong, Ll Hong-zhen, KANG Bin, LI Jin-shan, Huang Ming, LU Xiao-jun
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract. The effects of HMX crystalline inter voids, particle size, morphology and defects type on shock sensitivity were studied
using standard gap test method. The shock initiation threshold of HMX/rap oil (76/24, wt. % ) composition was detected with
gap test where HMX was recrystallized to various qualities . Results show that the gap thickness decreases from 15.5 mm to
13.2 mm when the crystal apparent density increases from 1.8992 g - cm ™ to 1.9016 g - cm ~’, and gap thickness increased
from 13.0 mm to 14.3 mm with particle size increasing from 20 wm to 650 wm. The crystal defects type is major factors affecting
shock sensitivity, and the shock sensitivities of HMX with twins defects is higher than that of without twin defects. The crystal
morphology has almost no effects on shock sensitivity, when the crystal apparent density and particle size is same.

Key words: explosion mechanics; HMX; explosive; crystal characteristics; shock sensitivity
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