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Fig.3 Raman spectra of HMX crystal particles after different
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Fig.6 The half-width (8) of HMX crystal particles after differ-
ent irradiation time
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Fig.4 2D patterns of WAXS of HMX crystal particles after dif-

ferent laser irradiation time
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Fig.5 1D WAXS curves after integration of the 2D WAXS
patterns of HMX crystal particles
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Fig.8 2D patterns of SAXS of HMX crystal particles after irra-
diation for 0, 420, 690 and 1170 min
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Fig.9 SAXS curves of HMX crystal particles during irradiation
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HMX crystals particles under different irradiation time
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360 nm ultraviolet laser
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Schematic diagram of the formation and propagation of microcracks of HMX crystal particles under the irradiation of
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Microstructure Changes of HMX Crystals Irradiated by 360 nm UV Laser

LIU Yan-ru'*, SUN Jie’, JIN Bo', XU Jin-jiang’, HUANG Shi-liang®, LI Shi-chun’, ZHANG Hao-bin’
(1. School of Materials Science and Technology, Southwest University of Science and Technology  Mianyang 621010, China; 2. Institute of Chemical Materials ,
China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: In order to study the laser radiation effect on Octogen (HMX) crystal, various technical methods were used to charac-
terize the microstructure evolution of HMX crystal under 360 nm ultraviolet laser. By optical microscope, the process from accu-
mulation of defects to cracking under laser irradiation was observed in HMX crystals. In-situ Raman spectroscopy demonstrated
that the absorption of UV photons would stimulate HMX molecules, causing the ring vibration. In-situ wide-angle X-ray scatter-
ing (WAXS), single crystal X-ray diffraction (SCXRD) and in-situ small-angle X-ray scattering (SAXS) were also adopted to study
the crystal changes and defects evolution of HMX under UV laser irradiation. It is found that phase transformation does not hap-
pen but some new defects generate in HMX. The in-situ SAXS results show that the pores in HMX increase continuously after
1170 minutes of laser irradiation and a bimodal distribution exists in the region ranging from 10 to 20 nm and 30 to 40 nm, re-
spectively. During the laser irradiation process, small pores in HMX keep accumulating and gradually merge into larger pores.
Due to the accumulation of defects, the microcosmic pores extend into micro-cracks, and then expand into macro-cracks.

Key words: Octogen (HMX) ;defect;laser irradiation;small-angle scattering
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