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Fig. 1  Schematic diagram of DC plasma device for preparing refractory metal nanopowders’”’
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Table 1 Summary of performance changes before and after RF plasma spheroidization of refractory metal powders

Average particle size/um Tap density/(g-cm ) Apparent density
Material Ref.
Raw powders Spherical powders Raw powders Spherical powders Raw powders Spherical powders

w 74 36.6 - - 5.99 10.81 [17]
80—100 70-95 3.35 432 - - [18]

Ti
136.56 33.34 - - 1.75 2.8 [19]
72 62 2.7 6.2 - 6.0 [20]

Mo
13.67 13.28 2.32 6.68 1.58 5.18 [21]
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Fig.2  Schematic diagram of RF induction plasma system for spheroidizing tungsten powders
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Research progress of preparing and spheroidizing ultrafine
refractory metal powder by thermal plasma

YE Kai®2, LIANG Fengl’ 23 YAO Yao-chun'?, MA Wen-hui’ %3, YANG Bin" %3, DAI Yong-nianl’ 23

(1. The National Engineering Laboratory for Vacuum Metallurgy,
Kunming University of Science and Technology, Kunming 650093, China;
2. Key Laboratory for Nonferrous Vacuum Metallurgy of Yunnan Province,
Kunming University of Science and Technology, Kunming 650093, China;
3. State Key Laboratory of Complex Nonferrous Metal Resources Clear Utilization,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: In this paper, the fabrication of tungsten nanopowders, molybdenum nanopowders, and other refractory metal
nanopowders using direct current arc plasma were introduced firstly. The products have high purity, good dispersibility,
small particle size and uniform particle size distribution. However, it’s difficult for continuous and large-scale preparation.
So, it needs to optimize the design of plasma equipment to find the best synthetic process. In addition, the research status
of the radio frequency plasma spheroidized refractory metal powder is described. The product that can be controlled and
continuously prepared, has the advantages of high spheroidization rate, flowability, tap density and apparent density. The
focus is to find the balance between the feed rate, the carrier gas rate and the high nodularity, high performance and
quality products. Finally, the development direction of thermal plasma preparing and spheroidizing ultrafine refractory
metal powder with high quality, low cost and large scale controllable preparation is prospected.
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