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Fig.1 Diagrammatic sketch of simulating projectile structure
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Table 1 Results of explosive grain by drop hammer loading test

sample H/mm o/MPa result

2200 825 no-ignition
unaged 2300 874 ignition

2500 650 ignition

2200 769 no-ignition
71°C aged 39 days 2300 887 no-ignition

2500 960 ignition

Note: H is the height of drop hammer, ¢ is the peak stress.
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Fig.3 SEM images of RDX-based aluminized and pressed explosive grain section at different aging time
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Fig.4 Photo of the exudates of RDX-based aluminized and

pressed explosive grain after aging
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Fig.5 ~ Micro-Raman spectra of RDX crystal in the explosive

grain before and after aging
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Table 2 Full width at half maxima ( FWHM) of the RDX
crystal in the explosive grain before and after aging cm™
FWHM
characteristic peak - -
before aging after aging
345 9.2 5.3
605 11.5 9.2
885 8.6 7.8
1312 10.0 9.1
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Effect of Thermal-aging on Launching Safety of RDX-based Aluminized and Pressed Explosive Charge

ZHANG Lin-jun, DU Jiao-jiao, LUAN Jie-yu, JIA Lin, LIU Wen-liang, CHANG Hai, WANG Fang-fang
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: To investigate the effect of thermal aging on the overloading safety of explosive charge, the accelerating aging of RDX-
based aluminized and pressed explosive charge was performed at high temperature of 71 °C for 39 days. The launching safety of
charge before and after aging were checked by drop hammer loading device and the effect of explosive grain structure, deterrent
and binder content and quality of RDX crystal on the launching safety of charge was analyzed. Results show that under the same
drop hammer loading condition, the probability of occurring combustion and explosion of unaged sample is larger than aged sam-
ple, after aging, the structure of explosive grain of aged sample is completer, the binder of explosive grain is softened and migra-
ted, micro pore is reduced and closed, the content of deterrent and binder of explosive grain surface increases from 5.90% to
6.20%. Compared with the RDX crystal particles before aging, the half width of Raman charavteristic peak of the RDX crystal parti-
cles after aging decreases, especially full width at half maxima for charavteristic peak at 345 cm ™' decreases by 42.2%. Showing
that in the aging process, the softening and migration of deterrent and binder in explosive grain, micro defect repair, surface passi-
vation and improvement of quality of RDX crystal etc. factors are the main reasons of lanching safety of aged charge is better than
that of unaged charge.

Key words: RDX-based aluminized and pressed explosive charge; thermal aging; launching safety; performance change
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