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Fig.1 Schematic diagram for the diagnosis of RF thermal plasma

jets
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Table 1 Physical properties of tungsten powders

Density, p/ Melting point, Boiling point, Melting latent heat, Sublimation heat, Thermal conductivity,
gem” T/ C Ty/°C AH/kJ-mol™ r/kJ-mol” K/W-(mK)™!
19.35 3410 5927 40.13 847.8 180
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Table 2 Parameters of the selected Ar characteristic spectrum

A/nm A/ X107 57! En/eV g Ref.
460.950 7.89 21.14 8 NIST
473.583 5.80 19.26 4 NIST
476.493 6.40 19.87 4 NIST
484.788 8.49 19.31 2 NIST
487.993 8.23 19.68 6 NIST
500.920 1.51 19.22 6 NIST

NIST: National Institute of Standards and Technology
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Fig.2 Change of plasma emission intensity before (a) and

after (b) tungsten power injection
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Fig.3 Effect of tungsten power injection on plasma temperature
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Fig.5 SEM images of the powder: (a) raw tungsten powders and (b~d) spherical tungsten powders
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Fig.6 SEM images of the surface of spherical W powders: (a) satel-

lite particles and (b) surface morphology of spherical particles
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Fig.7 Spheroidization and satellite ratio as functions of RF power
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Fig.8 Flowability and density of tungsten with different spheroi-

dization ratios
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Spheroidization of Tungsten Powders and the Effects of Precursor W Powder
Injection on Plasma Temperature

Chen Lunjiang'?, Chen Wenbo’, Liu Chuandong?, Tong Honghui*, Zhao Qing'
(1. University of Electronic Science and Technology of China, Chengdu 610054, China)
(2. Southwestern Institute of Physics, Chengdu 610041, China)

(3. University of South China, Hengyang 421001, China)

Abstract: An experimental investigation on the plasma temperature after the precursor powder injection can provide a reference for the
process optimization of plasma spheroidization. The effect of tungsten powder injection on the emission intensity and plasma temperature
was investigated at different positions and RF power with a single factor method, and the tungsten powder with the particle size of Dso=
20+5 pum was spheroidized by the plasma. The results show that the emission intensity and temperature of plasma jets both decrease after
tungsten powder injection. The effect of W powder injection on the plasma temperature is weakened with the increase of RF power, and
the spheroidization and satellite ratio are about 95% and 21% when P=56 kW, respectively. The flow ability and density of powder
significantly improve after plasma spheroidization.

Key words: RF thermal plasma; emission spectrum; plasma temperature; spherical W powders
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