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Microstructure of HMX crystallites studied by in situ variable-temperature small-angle X-ray scattering

SHI Jing'*, LIU Jia-hui*, BAI Liang-fei’, YAN Guan-yun’, DUAN Xiao-hui', TIAN Qiang'

(1. State Key Laboratory of Environment-Friendly Energy Materials, Southwest University of Science and Technology , Mianyang 621010, China; 2. Institute
of Chemical Materials, China Academy of Engineering Physics, Mianyang 621999, China; 3. Key Laboratory of Neutron Physics , Institute of Nuclear Physics
and Chemistry , China Academy of Engineering Physics, Mianyang 621999, China:; 4. School of Materials Science and Technology » Southwest University of
Science and Technology ; Mianyang 621010, China)

Abstract: The microstructure of HMX (Octogen) crystal particles with average sizes of 5 and 20 um was studied by in situ vari-
able-temperature small-angle X-ray scattering (SAXS) and wide-angle X-ray scattering (WAXS). The WAXS results showed that
the initial B— & phase transition temperature of HMX (5 um) is 194 °C, which is 8 °C higher than that of the HMX (20 um).
Guinier law modelling analysis of SAXS measurements revealed the presence of defects with gyration radii between 0.6~0.9 nm
will occur in HMX when above 150 °C. The volume ratio of the defects irreversibly increases with temperature. The number of
defects in HMX (20 pm) was found to be higher than that of HMX (5 um). SAXS, WAXS and scanning electron microscopy all
indicate that the thermal stability of HMX (5 um) is better than that of HMX (20 wm). Finally, the mechanism of defects forma-
tion and their effect on the structural integrity and sensitivity of HMX were discussed.
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