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Fig.1 Photos of molding granule samples
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Fig. 2 3D structures of molding granule samples

g.BQ-1 h. RDX-1
B3 rERIkARR CTY K

Fig.3 Radial CT slices of molding granule samples
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Table 1 Physical parameters of molding granule samples
samples d/mm @/% n/% & pl/g-em™ N
TATB-1 1.02 68.7 2.16  0.89 1.35 867
TATB-2 0.80 61.0 7.91 0.77 1.08 908
TATB-RDX 1.04 66.4 298 0.88 1.33 696
TATB-HMX-1 0.89 65.6 2.11 0.92 1.30 1079
TATB-HMX-2 0.72 64.1 5.64 0.82 1.44 1972
TATB-HMX-3  0.71 59.2 1.59 0.93 1.32 2023
BQ-1 0.58 56.7 1.04 0.89 1.25 4070
RDX-1 0.62 61.0 1.08 0.88 1.17 2942
TATB-AI 0.76 51.3 3.16 0.62 1.08 779

Note: d is average diameter, @ is volume fraction, 7 is porosity, is aver-

age sphericity, p is density, N is the number of granules.
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Table 2

nine samples

Distribution of granule diameter and sphericity for

o,  distribution distribution
samples o,

/mm of d of ¥
TATB-1 0.20 LogNormal 0.997 0.07 Lorentz 0.863
TATB-2 0.33 LogNormal 0.992 0.08 Gauss 0.941
TATB-RDX 0.28 Lorentz 0.979 0.07 Lorentz 0.875

TATB-HMX-1 0.21 LogNormal 0.999 0.05 Lorentz 0.752

TATB-HMX-2 0.37 LogNormal 0.974 0.06 Gauss 0.978
TATB-HMX-3 0.14 LogNormal 0.999 0.07 Gauss 0.991
BQ-1 0.11  Gauss 0.998 0.06 Lorentz 0.975
RDX-1 0.18 LogNormal 0.999 0.06 Lorentz 0.950
TATB-Al 0.39 LogNormal 0.974 0.12 Gauss 0.959

Note: 2) o, is standard deviation of granule diameter, o, is standard devia-

tion of sphericity, R? is coefficient of determination.
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Fig. 7 Distribution of void fraction with average diameter

and average sphericity of molding granule samples
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Non-destructive Characterization of Physical Parameters in Random Packing Systems of Explosive Molding
Granules

YUE Hong-li, ZHANG Cui, ZHANG Wei-bin
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: The molding granule is an intermediate for polymer-bonded explosive (PBX) components. Characterization of the
physical parameters of granular system is of great significance to understanding the influence of different granule structure on the
performance of PBX components. X-ray computed micro-tomography (XCT) and CT image processing were used to
non-destructively characterize physical parameters (including granule diameter, volume fraction, porosity, sphericity and intrin-
sic density) of the granular random packing systems. The average granule diameter of granular systems is up to 1.04 mm, the vol-
ume fraction is up to 68.7%, the lowest porosity is 1.04%, the highest average sphericity is 0.93, and the highest density is

’. Results show that the type of binder, composition and ratio of explosive crystals, and granulation process have a

1.44 g-cm”
pronounced influence on the physical parameters of granular packing systems. Moreover, there is a correlation between physical
parameters of granular systems. The more dispersed diameter distribution of granular system leads to the larger the average sur-
face area of granules. The larger average granule diameter and lower average sphericity of granular system result in the higher po-
rosity of the granules. The volume fraction of granular systems with larger average granule diameter is higher, and the volume
fraction of the granule accumulation is independent of the sphericity when the average sphericity is large. This research provides
fundamental insights into understanding the physical parameters and their associations with material properties in molding granu-
lar packing systems.

Key words: explosive molding granule;random packing system;volume fraction;porosity ; X-ray tomography
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