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Research Status of Preparation Technology of Spherical
Titanium Powder for 3D Printing
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Abstract: At present, the market scale of 3D printing materials in China has reached 3 billion RMB, of which titanium
alloy accounts for the largest proportion, reaching 20% . 3D printed titanium alloy parts are widely used in aerospace,
nuclear industry, medical devices, sports equipment and other fields. Titanium alloy powder is an important metal material
for 3D printing titanium alloy parts. Tts properties (including oxygen content, purity, spheroidization, powder particle size,
powder density, etc. ) directly affect the molding performance of 3D printed titanium alloy parts. The preparation technology
and process of titanium powder have become a hot spot of development and research at home and abroad. Firstly, the main
methods of preparing spherical titanium powder were introduced in detail, including atomization ( gas atomization, centrifugal
atomization, plasma atomization) , spheroidization (laser spheroidization, plasma spheroidization) , granulation-sintering-de-
oxygenation, and the current research status at home and abroad was summarized. Then the preparation technologies were
compared, and it is considered that the granulation-sintering-deoxygenation method has a great prospect because of the low
cost of powder production. Finally, the preparation technology of spherical titanium powder is prospected.
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Table 1 Typical size distributions and applications for gas atom-
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Size range/pum  Yield proportion Nick name Typical uses

Laser-bed printing;

0~45 Small Fine
Metal injection moulding
46 ~106 Medium Mid-cut  Electron beam printing
Spraying ;
107 ~500 Medium Coarse praving

Hot isostatic pressing
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Fig. 1  Schematic diagrams of the principle of preparing spherical titanium powder by atomization'®) ; (a) VIGA, (b) EIGA, (c¢) PREP, (d) PA
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Fig.2  Schematic diagrams of two typical gas atomizing nozzles %)
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Fig. 3 micro-morphology of titanium powder ( Ti-6A1-4V) prepared by different methods *® %1, (a) EIGA, (b) PREP, (¢) PA, (d) PS,

(e) GSDj; particle size distribution of the powders (f)
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ig. 5 Principle diagram of powder preparation by plasma spheroidization
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Wirh S A AR AY TIH AR, 5 55 22 I 0 A PR A BB 1S 21 B A
BBy . E A R B K )2 3 Fluent 57 T
BRALHIR IS AR R BUE RS R, SR T . B kL
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Fig. 6  Flow chart of the GSD process for preparing spherical Ti or Ti-alloy powder
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Table 2  Characteristics summary of spherical titanium powders
preparation methods
Fine powder
Methods Feed material Size range
(<45 um)yield
VIGA Rod; Ingot; Bar <500 pm <20%
EIGA Bar <200 pm <35%
PREP Bar 50 ~350 pm <16%
PA Wire 25~250 pm 50%~60%
Depends on the Depends on the
PS Powder

raw material raw material

GSD Scrap; Elemental 10~100 pm 50%~60%

4 % iE

FAT, 4@ 3D FTENEOAR B 2 TF i AT A B BUZ A2 1)
FElAE AR EUR 3D STEN G R AR Y A SR RE
SRR 2% R A e B2 — o BARBKIE 4 )8 b
AWK #ITERZ, HIWHEDRE, SRR ZA
Wikt o Bt BRI ROk 1O U I #9800 &
JRBRAE BAAS SR L R B s 2, Rk, AR A i B
RRAEAS | RLE AT A BROBS T SR S BRIE BRoks ] 2 B AR 1)
BRIET I EARARLE S YEREIL R BRI BRky, — 7
AT LAgkSE S B R B, IR L, BB A
i # B SRR TS 5 I3 — 05 0 ZEWE A HT AR A
B IR B SR AT, XA R U R JT 1]
BT Z, Db BROE BOBs 9 P4 REFTAAS (R, 2 4ES)
BRAS 3D FTENEAR A PR K I 528 3D ATEN W PR RESR &
GEERTZ R
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