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Fig. 2 The distribution situation of emission spectra of RDX based aluminized explosive powder at 2 us
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Table 1

of RDX based aluminized explosive powder by experiments

Summary of the observed emission spectrum lines

element spectral lines / nm
N 742.5, 744.3, 746.9, 818.8, 820.3, 821.8,
824.4, 857.0, 859.6
O 777.2, 788.8, 792.3, 795.0, 844.7
Na 589.0, 589.6
H 656.4
AIO 484.3, 486.7, 489.0 (Av=0),507.9, 510.2, 512.4,

514.3, 516.1, 517.7, 519.1 (Av=-1)
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Emission Spectrum Distribution and Transient Temperature Measurement of Aluminized Explosives Under

Laser Ablation

GUO Wen-can, ZHENG Xian-xu, ZHANG Xu, ZHAO Jun, LIU Cang-li
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics, CAEP, Mianyang 621999, China)

Abstract: To investigate the reaction process of aluminized explosives, the rapid reaction in RDX based aluminized explosive
powder was stimulated by means of laser ablation, and the emission spectrum distribution in the reaction process was monitored
in real time, and the transient temperature of the reaction region was calculated based on the molecular spectrum of AlO. Results
show that there are obvious differences in the spectrum distribution and reaction behavior between the early and late stages of
aluminized explosives. The early stage is mainly the plasma cooling and the dissipation process of RDX and air formed under la-
ser ablation.The emission spectrum from the O/H/N element is dominant in this stage, and its spectral line height is exponential-
ly attenuated. The oxidation reaction of Al element is dominant in the late stage, and the reaction has a certain self-sustaining.
The spectra of the corresponding intermediates AIO molecules have typical characteristics of persistent and non-monotonic changes.
The trend of temperature change is closely related to the development trend of the whole reaction. The temperature of the severe
reaction in the early stage is higher and decreases as the reaction continues to weaken.

Key words: aluminized explosive;emission spectra;temperature measurement;laser ablation.

CLC number: TJ55

Doument code: A DOI: 10.11943/CJEM2017361

Chinese Journal of Energetic Materials, Vol.26, No.8 , 2018 (671-676) A A AL www.energetic-materials.org.cn



