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Fig.1 SEM images of Zr/KCIO, before and after adding CNTs
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Fig.4  Absolute radiation energy distribution of Zr/KCIO,/
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Influence of CNTs on Thermal Behavior and Light Radiation Properties of Zr /KCIO, Pyrotechnics

LU Li-ming'-*, KANG Xiao-li’, Yl Yong', ZHANG Hong-fang’, LUO Jiang-shan’, TANG Yong-jian®
(1. School of Material Science and Engineering , Southwest University of Science and Technology , Mianyang 621010, China; 2. Science and Technology on Plasma Phys-
ics Laboratory, Research Center of Laser Fusion, CAEP, Mianyang 621900, China; 3. Shanxi Weixi Yinguang Magnesium Co. , Lid, Yuncheng 043800, China)

Abstract. To improve the pump efficiency of Zr/KCIO, pyrotechnic reagent used in Solid state laser pump sources, the carbon
nanotubes (CNTs) with catalytic property, high specific surface area, strong adsorption capacity and high strength were intro-
duced in pyrotechnic reagent Zr/KCIO,. The effect of carbon nanotubes on the thermal decomposition and light radiation perform-
ance of Zr/KClO,(60/40) pyrotechnic reagent used in the pump sources was studied by differential thermal analysis technology
and photoelectric detection technology. The results show that the addition of CNTs has a significant impact on the thermal decom-
position characteristics and light radiation energy of Zr/KCIO,. With increasing of the CNTs, the combustion rate and exothermic
quantity of the pyrotechnic reagent gradually increase, and the melting endothermic peak of the pyrotechnic reagent decrease and
tend to disappear. However, the light radiation energies reveal the trend of firstly increases and then decreases. When the mass
percentage of CNTs in the pyrotechnic reagent is 0.50% , the total radiation energy of the pyrotechnics can reach 1830 J - g™'. The
effective radiation energy within the three strong absorption bands of Nd: Yttrium Aluminum Garnet( YAG) laser gain medium,
that is (590 £10) nm, (750+10) nm and (808+10) nm,can be increased by 41% , 25% and 31% , respectively.

Key words: pyrotechnic technology; Zr/KCIO, ; carbon nanotubes(CNTs) ; pyrotechnic pumping source; radiation spectra; effec-
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