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a. image of HMX-1 b. slice of HMX-1

c. image of HMX-2 d. slice of HMX-2
B 1 HMX B CT =485 g & K
Fig.1 Three-dimensional CT images and slices of HMX

a. image of RDX-1 b. slice of RDX-1

c. image of RDX-2 d. slice of RDX-2
B2 RDX ¥ CT = 4 5 g K S ) A 4]
Fig.2 Three-dimensional CT images and slices of RDX

3 RDX-2 iy N ER AL B A5 8] o7 B 0 = B
Fig.3 Spot cloudy image of interior cavities position of RDX-2
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Fig.4 Defects distribution of interior single crystal

diagram of RDX-3
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b. slice of N-RDX

c. image of D-RDX d. slice of D-RDX
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Fig. 5  Three-dimensional CT images and slices of loose
stacked RDX
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Table 1 Interior cavities distribution of loose stacked RDX crystals
N-RDX D-RDX
range of cavities cavity number cavity number
ratio of ratio of
/% cavities /% cavities
5000 pm’® ~0.02 mm’* 0.58 9537 0.23 4217
3000 wm® ~0.02 mm’ 0.68 15407 0.26 6186
3000 pm® ~0.01 mm’ 0.68 15407 0.26 6186
3000 wm® ~0.005 mm’ 0.68 15407 0.26 6186
2000 wm’ ~0.005 mm’ 0.73 19463 0.28 8176
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Characterization on Microscopic Structures of HMX and RDX with pnCT

ZONG He-hou, ZHANG Wei-bin, DAI Bin
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The microscopic structures of typical crystal explosives (HMX and RDX) were studied including single crystals and loose stacked
crystal particles with microfocus X-ray industrial volume computed tomography (wCT). The structure information has been obtained such as
nice appearance,intragranular cavities and density distribution. Results show that the high quality crystal has clear edges and corners ,the crys-
tal surface is smooth and the interior density is homogeneous but many tiny cavities in it. The surface is rough and the edges and corners are
not clear for the low quality of HMX and RDX. Furthermore the number of interior cavities is big and the density is not well-distributed and
high density localities usually exist. The statistical results indicate that the cavity ratio and quantities decrease for recrystallized RDX(D-RDX)
to normal RDX(N-RDX) and the less the cavities the more the amount to some degree but very small in the cavity ratio,and illustrate that
level cavities greater than micron are important factor for crystal density and other performance.
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