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Table 2 Properties of pulverized Mg powders and Al-Mg alloy powders

properties particle size/pm  melting point/ C boiling point/ C  heat of combustion/(k] « g~ ')
pulverized Mg powder 5.8 649 1107 24.7
Al-Mg alloy powder 80~160 463 1150~1 200 about 24
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(a) poles and pellets’ burning time of the four formulas (b) burning time vs of mass fraction Mg in reducing

reducing agent in another set of formulas
Fig.1 Comparison of burning time
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Fig. 2 Vaporizing surface microcosmic structure model of reducing Fig. 3 Berger’s experimental results about rules
agents, whose particle sizes vary greatly, when burning between reducing agent particle size and reaction rate
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Table 3 Irradiance intensities of the four formulas

irradiance intensity/(W « sr ')
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Fig. 4 Relation between spectrum integral and mass fraction of Mg
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Fig. 5 Waveform achieved by new pump source
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Effects of pulverized Mg powders on pyrotechnic pumping source

XIAO Nan, JIANG Zong-fu, HUA Wei-hong, YUAN Sheng-fu
(College of Optoelectric Science and Engineering , National University
of Defense Technology, Changsha 410073, China)

Abstract: In order to increase the pumping efficiency of pyrotechnically pumped laser, a method was presented to increase
the burning rate and improve the irradiance ability of pyrotechnic agent. The new compositions were designed to replace Al-Mg al-
loy powders by pulverized Mg powders partially. When mass ratio between Mg and AI-Mg was 1 # 1, 2.1 times burning rate and
2.4 times radiant intensity were achieved for poles, 2. 4 times burning rate and 2. 55 times radiant intensity were achieved for pel-
lets, and the spectrum efficiency of poles and pellets were improved ratherish. A model was built to analyze burning rate after det-
onation. Calculational results according to the model were that, 2. 3 times burning rate than that of Al-Mg powder as the reducing
agent was achieved when mass fraction of Mg was 50% , and 3. 6 times burning rate was achieved when 100%. The experimental
results were 2. 4 times and 3. 8 times respectively. The experimental results accord with to the calculation on the whole. With the
new pump source, laser energy increases from 29 mJ to 147. 8 m].

Key words: Optical pump source; Pyrotechnic powder; Particle size; Burning rate; Laser



