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Fig.1 Schematic diagram of atomizing device
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Table 1 Chemical composition of centrifugal atomization AlSi10Mg alloy (/%)

Si Mg Cu Fe Mn

Ni Pb Sn Ti Zn Al

9.0~11.0 0.25~0.45 <0.05 <0.25

<0.10

<0.05 <0.02 <0.02 <0.15 <0.10 Bal.
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Fig.2 Atomization disk surface: (a) spherical disk, (b) conical

disk, and (c) double conical disk
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Fig.3 Atomization modes at the edge of atomization disk!"*!:

(a) direct droplet formation (DDF), (b) ligament
disintegration (LD), and (c) film disintegration (FD)
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Fig.4 Remaining solid aluminium alloy at the edge of rotating

disk after atomization experiment
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Fig.5 Influence of atomization disk shape on particle size

distribution
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Fig.6 Influence of spherical disk depth (%) on atomized powder
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Fig.7 Influence of disk diameter (R) on particle size distribution
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Fig.9 Particle size distribution of powder prepared by

centrifugal atomization (a) and gas atomization (b)
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Fig.10 SEM morphologies of AISil0Mg powders prepared by gas atomization (a, b) and centrifugal atomization (c, d)
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Table 2 Comparison of AISi10Mg (15~53 pm) powder properties

Preparation method Oxygen content/pg-g”’

Fluidity/s-50 g

Apparent density/g-cm™ Tap density/g-cm™

Gas atomization <350

Centrifugal atomization <200

- <1.3 1.54

49.65 1.51 1.67
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Fig.11 Cross-section microstructure of centrifugal atomization

AlSi10Mg powder



* 1772 «

Mty e m A RS TRE

5550 4%

3.3 RUELGMIEMEREIAR

#* 3 4 AlISilOMg VIRASMERE. WK 3 AT LR
B O AR I B0 R 2R A, LB
o7 558 5 R it IR 5 S5 OA B 495 A1 320 MPa, AHELTTIZEN
A RZUMAT ENFEE 4 R IT 10%. B 12 BT EINS
ZALFIE O ZAL AISi1OMg TR SR Wi+ .
BT AT BUG B0 5 A RE A FLIR BB 2D, i a3
Ao FERFEBOF A HI SR s tE. sk
TERE mka LLAERENE, 0 Bk I P2 R A5 39 A0 T3 8
KIZRCEZ, —BORU, @B, mimshtm R

200 um

F 3 AISilOMg SRS 1L 4R
Table 3 Mechanical properties of AISi10Mg as
SLM-fabricated

Property Centrifugal atomization Gas atomization
Density/g-cm™ 2.668 2.650
Tensile strength/MPa 495 457
Yield strength/MPa 320 297
Elastic modulus/GPa 70.3 70.5
Elongation/% 9 9

Defect ——>

200 um

Bl 12 B0 M54 AlSi10Mg YIRS B4 1

Fig.12 Microstructures of AISil0Mg as SLM-fabricated: polishing surface (a) and deposition surface (b) of as centrifugal atomization;

polishing surface (c) and deposition surface (d) of as gas atomization
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Investigation of Centrifugal Atomization Technology of High Fluidity Aluminium Alloy
Powder for Additive Manufacturing

Liu Yingjie'**, Hu Qiang**, Zhao Xinming™’, Wang Zhigang®, Zhang Shaoming’, Wang Yonghui', Zhang Jinhui >
(1. GRIPM Research Institute, GRINM Group Co., Ltd, Beijing 101407, China)
(2. Beijing COMPO Advanced Technology Co., Ltd, Beijing 101417, China)
(3. Beijing General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: An experimental device for centrifugal atomization of rotating disk was developed independently, then, high fluidity aluminium
alloy powder for additive manufacturing was produced by the self-developed experimental device, and the better shape of the atomized
disk was obtained by experimental study. The properties of aluminum alloy powder produced by centrifugal atomization and the physical
properties of 3D printed parts were tested. Results show that the powder made by centrifugal atomization is of high fluidity, narrow size
distribution, good sphericity, high apparent density, no hollow powder and the surface is smooth without satellite powder, etc. Moreover,
the 3D printing sample of centrifugal atomization powder has more uniform laser cladding coating and less hole defects, and its density
and mechanical properties are significantly better than those of gas atomization powder, especially, the tensile strength and yield strength
of 3D printing sample reaches 495 and 320 MPa, which are nearly 10% higher than those of gas atomization powder.

Key words: additive manufacturing; centrifugal atomization; aluminum alloy powder; powder properties
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