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Fig.2 TA1 powder morphologies before (a) and after (b, c)
spheroidization: (a) 25-50 pm; (b) 25-50 pm;
(c) 50-70 pm
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Fig.3 Cross section morphologies of 25-50 um TA1 powder

before (a) and after (b) spheroidization
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Fig.6 Effect of spheroidization on particle size of TA1 powder:
(a) 25-50 pm and (b) 50-70 pm
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Table 1 Effect of spheroidizing treatment on sphericity (%)

Sample Before After  Clear submicron particle
25-50 pm

powder 85.5 95.2 95.5
S0-70 um g7 4 92.7 92.7

powder
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Fig.7 TAL powder particle shape before (a, c) and after (b, d) spheroidization: (a) 25-50 um; (b) 25-50 pm; (c) 50-70 um; (d) 50-70 pm
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Fig.8 Effect of plasma on particle size (a) and sphericity (b) of
spheroidized 50-70 pm TA1 powder
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Fig.10 Effect of plasma power on TA1 powder flowability: (a) 20-50 pm and (b) 50-70 um
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Fig.11 Effect of plasma power on bulk density of TA1 powder: (a) 20-50 um and (b) 50-70 um
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Table 2 Effect of spheroidization on oxygen content of

powder (%)

Sample Before After Clear submicron particle
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Study on the Process of TA1 Powder Spheroidization by DC Arc Thermal Plasma

Song Meihui®, Li Yan', Zhang Yu', Li Yanchun', Zhang Xiaochen', Samokhin Andrey?, Chen Zhuo® Han Fangming®
(1. Institute of Advanced Technology, Heilongjiang Academy of Sciences, Harbin 150009, China)
(2. Institute of Metallurgy and Materials, Russian Academy of Sciences, Moscow 119991, Russia)
(3. Aerospace Haiying (Harbin) Titanium Co., Ltd, Harbin 150009, China)

Abstract: In this work, the irregular pure titanium powder was spheroidized by DC arc thermal plasma. Metallographic microscope,
scanning electron microscope, particle size analyzer, Hall flowmeter, Scott volumeter and oxygen-nitrogen analyzer were used to study the
particle size of raw material powder and the power of plasma generator in the process of spheroidization, and the effects on the
microstructure, particle size, sphericity, fluidity, bulk density and oxygen content of the spheroidized powder. The results show that the
irregular TA1 powder is spheroidized into solid spherical powder with uniform particle size after thermal plasma spheroidization. The
surface is coated with a layer of submicron particle. After spheroidization, the internal structure of the powder changes from the initial
equiaxed a phase to the long strip a phase. The average particle size and oxygen content of TA1 powder decrease and the sphericity
increase by thermal plasma spheroidization. The smaller the particle size of raw powder and the greater the power of plasma generator, the
smaller the average particle size of spheroidized powder and the higher the sphericity. Too small particle size of raw material powder and
too high power of plasma generator will lead to the increase of nano-particle content in the powder after spheroidization, the deterioration
of powder fluidity and the decrease of bulk density. Removing submicron particle can improve the fluidity of powder.
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