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Table 1 Chemical composition of GH3625 powder (/%)

Ni Cr Mo Fe Nb Co Mn

Si Al Ti C Cu S P

=58.0 20.0~23.0 8.0~10.0 <5.0 3.15~4.15 <1.0 <0.5

<04 <04 <04 <0.10 <0.07 <0.015 <0.015

Sample of GH3625 powders
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Fig.1 Micro-CT scan layout diagram of powder sample
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Fig.2 SEM image of GH3625 powders
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Fig.3 Particle size distribution of powders in SEM images
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Fig.4 Result of 3D visualization of GH3625 powders
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Fig.5 Cross-section morphology of internal pores in hollow powders
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Fig.6 3D morphology of internal pores in hollow powders
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Fig.7 3D distribution of internal pores in hollow powders
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Fig.8 Multiple pores inside hollow powder

F2 TLMEESN

Table 2 Quantitative analysis of hollow powders

Number of internal Number of powder

. Percentage/%
pores particle
0 19136 93.0
1 1375 6.68
2 56 0.27
3 8 0.039
4 0.0049
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Sphericity of Powders
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Fig.9 Sphericity distribution of powders particle (including

hollow powders)
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Table 3 Sphericity range of hollow powder particle

Diameter of pores, Number of powder Powder particle

d/pm particle sphericity range
0<d<5 381 0.41~0.68
5<d<10 821 0.39~0.72
10<d<15 162 0.37~0.60
15<d<20 46 0.35~0.55
20<<d<25 15 0.36~0.48
25<d<30 9 0.38~0.44
30<<d<35 6 0.28~0.37
3 0.60f
&L 0.55¢
2 050t
F‘j 0.45¢
; 0.40}
'3 035}
£ 030} v
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Internal Pore Diameter of Powders/um
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Fig.10 Effect of internal pores with different diameters on

sphericity of hollow powder particles
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Three-Dimensional Imaging and Hollow Powder Analysis
of GH3625 Powder for Additive Manufacturing

Wang Wengiang, Ao Bo, Wu Guanhua, Liang Yi
(Key Laboratory of Nondestructive Testing, Ministry of Education, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: GH3625 metal powders for additive manufacturing were researched, the two-dimensional microstructure of the powders were observed
by scanning electron microscopy(SEM), the three-dimensional structure of the powders were characterized by micro-CT, and the geometric
parameters such as particle size, volume and sphericity of the powders were quantitatively analyzed. All the pores inside the hollow powders were
successfully extracted by three-dimensional (3D) segmentation, and the 3D printed powder quality was characterized by volume porosity,
probability of hollow powder, sphericity and other parameters. Finally, the influence of the pore diameter in the hollow powder on the sphericity of
powders were investigated. The results show that micro-CT is an ideal tool to characterize the quality of metal powders for additive manufacturing.
The total amount of 20 576 GH3625 powder particles has been detected by CT, the average particle diameter of the powder is 28.16 pm, the
number of hollow powder particles is 1440, the number of internal pores is 1515, and a few powder particles have multiple pores. It is found that
the sphericity of the hollow powder particles decreases with the increase of the internal pore diameter of the hollow powders.

Key words: additive manufacturing; micro computed tomography; particle size; hollow powder
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