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Fig.1 ~ XRD patterns of raw Zr and Zr milled for different time
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Fig.3 SEM images of raw Zr and Zr milled for different time
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Fig.4 Mean particle size of Zr powders changing with milling time
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Preparation of Nanocrystalline Zr Powders by Mechanical Ball Milling and Their Burning Behavior

YANG Fan', KANG Xiao-li'*, LUO Jiang-shan'’, Yl Yong®’, TANG Yong-jian'"’

(1. Science and Technology on Plasma Physics Laboratory, Research Center of Laser Fusion, CAEP, Mianyang 621999, China; 2. Joint Laboratory for Extreme
Conditions Matter Properties, Southwest University of Science and Technology and Research Center of Laser Fusion, CAEP, Mianyang 621010, China)

Abstract: Different types of nanocrystalline Zr powders were produced by mechanical ball milling method. The effects of milling
time on grain size and lattice strain of Zr powders were investigated using X-ray diffraction pattern (XRD). The morphology char-
acteristics and particle size distribution of Zr powders milled for different time were checked by scanning electron microscope
(SEM) and Laser particle size analyzer (LPSA) , as well as the influence of ball milling on the optical radiation time of Zr/KCIO,.
Results show that increasing in milling time can reduce the grain size to nanoscale(15.4 nm after ball milling for 20 h) and in-
crease the lattice strain. After ball milling for 8h, the size distribution of Zr powders are homogeneous with an minimum average
particle size of 0.8 pwm and grain size of 81.7 nm. The optical radiation time of Zr powders ball milling for 8 h is 17 ms, which
shortened by 32% compared with that of raw Zr powders, and the peak intensity of optical radiation increases.

Key words: mechanical ball milling; nanocrystalline Zr powder; Zr/KCIO, pyrotechnics; optical radiation time
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