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Table 1  Components of TC4 bars and powder (mass

fraction, %)

Ti Al v Fe C N H o

Bal. 626 391 0.159 0.011 0.003 0.001 0.16
Bal. 628 3.96 0.165 0.009 0.004 0.001 0.14
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Fig.1 Size distribution of TC4 powder
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Fig. 2 Low-magnification SEM images of TC4 powder with different diameters: (a) <180 pm; (b) 106—180 um; (c) 45-106 pm;

(d) <45 um
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Fig.3 XRD pattern of TC4 powder (45—106 pm in diameter)
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El4 TC4 HEH RN ST SEM B
Fig. 4 High-magnification SEM images of TC4 powder: (a), (b) 106—180 um; (c), (d) 45106 um

Bl 5 TC4 Bhaeb AR M UM SRR SURIE
Fig. 5 Typical morphology characteristics of TC4 powder: (a) Macrographs of powder with 45—-106 pum in diameter; (b) Connection
“satellite” particles; (c) Embedded particles; (d) Breakage particle
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Fig. 6 Schematic diagram of typical morphology of TC4
powder: (a) Connection “satellite” particles; (b) Dumbbell-
shaped separation; (c) Embedded particles and breakage

particles
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Fig. 7 Cross-section morphologies of TC4 powder with 45-106 pm in diameter: (a), (b) Low magnification; (c), (d) High

magnification of (b)
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Table 2 Flowability and apparent density of TC4 powder

Particle size/ Flowability/ Apparent density/
pm (s:(502)™ (grem ™)
149-180 <18 2.81
106—149 <23 2.61
45-106 <25 2.56
38—-106 <50 2.52
<38 <120 2.25
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Preparation, characterization and atomization mechanism of
spherical TC4 alloyed powder

FENG Kai, LI Dan-ming, ZHANG Kai-feng, ZHENG Jun, HE Cheng-dan, ZHOU Hui

(Science and Technology on Vacuum Technology and Physics Laboratory,

Lanzhou Institute of Space Technology Physics, Lanzhou 730000, China)

Abstract: Spherical TC4 alloy powder was prepared by vacuum gas atomization. The particle size distribution was

analyzed by laser particle size distribution analyzer. The morphology and microstructure were analyzed by scanning

electron microscopy. The flowability and apparent density of the powder were analyzed by Hall funnel. The results show

that the TC4 powder exhibits normal particle size distribution. The particle size of TC4 alloy spherical powder is in the

range from 32.52 pm to 182.50 pm, and the median diameter of the powder is 92.7 um. The powder has good sphericity

and low oxygen content (0.14%, mass fraction). The powder with 38—106 pm in diameter has a low apparent density and

a good fluidity, showing a flow time of 25—50 s/(50 g) and a apparent density of 2.52-2.56 g/cm’. In addition, the

surfaces of coarse particles exhibit the equiaxial cellular dendritic structure. However, the smooth surfaces and structure

refinement appear on the fine powder. Some fine particles adhere on the coarse particles surface, and exhibit the

connection “satellite”.
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