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Fig.1 Schematic diagram of X-ray micro-CT
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Fig.2 morphology of sample AT and B1 before and after
temperature shock(a,b. 3D CT image for sample A1 and B1
before temperature shock; c,d. 3D CT image for sample A1
and B1 after temperature shock; e,f. 3D morphology of inner

cracks for sample A1 and B1 after temperature shock
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Table 1 Volume and surface area of cracks

sample before temperature shock after temperature shock

number Volume/mm?* crack volume ratio/%  surface/mm? volume/mm’ crack volume ratio% surface/mm?
Al - - - 7.85 0.450 345.47
A2 - - - 6.82 0.390 601.73
A3 - - - 4.21 0.240 248.24
A4 - - - 3.70 0.210 226.71
B1 0.08 0.005 17.69 5.92 0.340 403.61
B2 0.11 0.010 14.16 5.69 0.320 272.49
B3 0.04 0.002 5.06 5.31 0.300 236.26
B4 0.14 0.010 12.39 2.71 0.150 264.58
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Fig.3 Radial CT slices of sample A1 and B1 after temperature shock
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Thermal Shock Damage Characteristics of Polymer Bonded Explosive based on X-ray Micro-computed
Tomography

YANG Cun-feng, TIAN Yong, ZHANG Wei-bin, ZHANG Cui, XIAO Pan
(Institute of Chemical Materials; CAEP, Mianyang 621999, China)

Abstract: In order to study thermal shock damage characteristics of small-size polymer bonded explosive (PBX) hemispheres,
0-100 °C water-bathed thermal shock test was carried out for @10 mm TATB based and HNS based PBX hemispheres. 3D mor-
phology and distribution characteristics of the damages in the PBX hemisphere were studied by X-ray micro-computed tomogra-
phy,and the thermal conduction and thermal stress of the sample during the thermal shock process were simulated and analyzed
by using the 2D axisymmetric thermal elastoplastic model. The CT results show that the two kinds of samples both started to
crack from hemisphere corner, in which the cracks in TATB based PBX hemisphere propagate in a circumferential direction
along the edge, with tortuous shape and characteristics of tearing and brittle fracture; The cracks in HNS based PBX hemispheres
basically penetrate along the axial direction, with the morphology of straight and characteristics of brittle fracture. The simulation
results show that strong tensile stress is generated in the in the hemisphere of TATB based PBX during temperature. And the ten-
sile stress from hemisphere corner to hemisphere center region successively exceeds tensile strength, resulting in the initiation of
the main cracks from the edge of hemisphere and propagated inward. The damage characteristics of the sample is consistent with
the stress distribution characteristics and the temperature characteristics of the binder under temperature shock. This study lays a
foundation for the analysis of temperature shock damage mechanism of TATB-based and HNS-based PBX.

Key words: polymer bonded explosive (PBX) ;X-ray micro-computed tomography; TATB; HNS ;temperature shock;damage
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