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Table 1 Preparation method and particle size distribution

of Ti-6A1-4V powder

Particle
Sample Preparation method )
size/pm
1# Plasma atomization (PA) -45

Plasma induction melting gas
2# -45
atomization (PIGA)

Electrode induction melting gas

3 atomization (EIGA) -45
Plasma rotation electrode process
a# -45
(PREP)
Plasma rotation electrode process
S# 100~150
(PREP)

Plasma rotation electrode process
6# 178~250
(PREP)
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Table 2 Wadell sphericity and ellipticity of different

kinds of powder

Wadell Wadell Wadell Average
Sample  gphericity  sphericity  sphericity ellipticity/
P10, w/% P50, y/% P90, y/% %
1# 94.17 95.09 96.04 94.99
2# 91.38 94.22 95.79 91.84
3# 89.28 93.86 96.09 88.83
44 96.32 96.48 96.69 96.59
S# 96.15 96.03 96.53 96.38
6# 95.44 95.96 96.30 96.51
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Fig.1 SEM images (a, c, e, g) and two-dimensional projection morphologies (b, d, f, h) of powders prepared by different
preparation methods: (a, b) 1#; (c, d) 2#; (e, ) 3#; (g, h) 4#
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Table 3 Outgrowth of different kinds of powders

Outgrowth 1# 2# 3# 44 5# o#
0 71.788% 57.891% 64.793% 77.272% 78.148% 78.113%
0.1 12.918% 15.455% 15.121% 14.024% 13.233% 13.462%
0.2 14.752% 24.343% 18.773% 8.301% 8.127% 7.915%
0.3 0.525% 2.242% 1.261% 0.380% 0.432% 0.481%
0.4 0.018% 0.069% 0.052% 0.023% 0.061% 0.028%
0.5 0 0 0.003% 0 0 0

Table 4 Roughness of different kinds of powders

R4 FEMEMRAIEREE

x5 TREFZEH KRR
Table 5 Flowability of different kinds of powders

Sample Average roughness/% (roughness 80%) Sample Flowability/s-(50 g)”!
1# 1.099 1# 34.59
2# 2.804 24 37.61
3# 3.539 3# 42.07
4# 0.446 4# 23.17
S# 0.575 54 26.61
6# 0.714 6# 28.48
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Quantitative Analysis for the Shape Indicator of Spherical Ti-6Al1-4V
Powder by Image Analysis Method

Zou Liming, Mao Xinhua, Hu Ke, Liu Xin
(Guangdong Institute of Materials and Processing, Guangdong Academy of Sciences, Guangzhou 510650, China)

Abstract: The shape indicators of sperical Ti-6A1-4V powders prepared by four methods were quantitatively analyzed by image analysis
technology. The sphericity, ellipticity, outgrowth and roughness were measured. The results show the mean sphericity of powders is all
above 90%. Sphericity of powders decreases sequentially from plasma rotating electrode process (PREP), plasma torch atomization (PA),
plasma inert gas atomization (PIGA) to electrode inert gas atomization (EIGA), while the corresponding roughness successively increases.
Satellite ball adhesion on the powder surface increases in turn from PREP, PA, EIGA to PIGA. For powders prepared by PREP method, the
finer the particle size range, the higher the sphericity and the smaller the average roughness. The difference in shape indicator is related to
the principle of preparation methods. The scientific quantitative analysis of the shape indicator of metal powder can be realized by image
analysis technology.

Key words: image analysis method; spherical powder; titanium alloy; shape indicator
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