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Table 1 Selected refinement parameter

emission profile Cu Kab
order 5

background -
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. load instrument details PSD. par

instrument - - .
simple axial model/mm 12, refine
zero error 0, refine

corrections LP factor 0, fix
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space group P-1

a=9.010A, b=9.028A,
c=6.812A, a =108.59°,
£=91.82°, 4 =119.97°

structure X
lattice parameters

PO-March dollase

PO spherical harmonics

direction 1, 00 1, refine
Sh_4fa1f051_40, order 8
peak type PVII
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d. iso-static pressed cylinder with TATB
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Fig.3 Thermal expansion of die pressed cylinders with differ-
ent crystal morphological TATB and iso-static pressed cylinders

with TATB
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Influence of Crystal Preferred Orientation on Thermal Expansion of Die Pressed TATB Based PBXs

SUN Jie, ZHANG Hao-bin, WEN Mao-ping, ZHANG Qiu, LIU Xiao-feng
(Institute of Chemical Materials, CAEP, Mianyang 621900, China )

Abstract: Thermal expansion of explosives have important impact on their applications and investigations on the relationship
between thermal expansion and crystal preferred orientation can provide some guide for controlling the shape stability. This paper
studied the preferred orientation ( F) of 1,3,5-triamino-2,4,6-trinitrobenzene( TATB) crystals using X-ray diffraction and Rietveld
refinement, and studied the thermal expansion of die-pressed cylinders with near-spherical, platy and raw materials TATB. Finally,
the relationship between the crystals preferred orientation and thermal expansion was investigated. It's shown that die-pressed
TATB cylinders usually take place anisotropic thermal expansion with the coefficient of thermal expansion ( CTE) along the
diameter about 2 times of that along the radial, and the formula can be pressed as ac;; = (7.08 +10.37 x F) x10 °K™'. The
thermal expansion of TATB cylinders increase with the crystal preferred orientation, and TATB cylinders with different morphological
crystals have different preferred orientation. So, we can try to control the preferred orientation by change the crystal morphology,
further to restrain the anisotropy of thermal expansion, and finally to improve the shape stability of TATB cylinders.

Key words: materials physics and chemistry; TATB; polymer bonded explosive( PBX) ; thermal expansion; preferred orientation;
crystal morphology
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