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Fig.1 Schematic diagram of the electrode induction melting gas

atomization
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Table 1 Chemical composition of nicked-based superalloy powders (w/%)

Cr Co Mo W Ti Nb Zr C B Ni
15.79 13.07 4.33 4.13 3.81 2.32 0.79 0.029 0.031 0.01 Bal.
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Fig.2 Particle size distributions (a) and morphology (b) of EIGA powder
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Fig.3 Surface morphologies of EIGA powders with different size: (a) d<<45 pm, (b) 45<<d<<106 pm, and (c¢) d=150 um
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Fig.4 Cross-section morphologies of EIGA powders with different sizes: (a) d<<45 um, (b, ¢) 45 um<<d<<106 pm, and (d) =150 pm
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Fig.5 EDS mapping of element distribution in EIGA powder cross-section



%6

W SRR AE

PR B A O AR P BB XTSRRI 5

* 2021 -

2

Crystal axis

»
~

K6

7401—

0 1 1 1 1 1 1
0 354.96 709.92 1064.88 1419.84

Distance/nm

ih 4 i 1A) U6 26 EDS ZE 414

Fig.6 SEM image (a) and EDS element line scanning (b) in crystal axis and intergranular
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Fig.7 Mechanism of droplets formation during primary atomization
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Table 2 Thermophysical properties of nickel based
superalloy metal liquid
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Table 3 Cooling rate of particles with different sizes
Particle size/pm 20 40 60 80 100 120 140 160 180
Cooling rate/x10*K-s™' 22.5 5.61 2.49 1.40 0.898 0.624 0.458 0.351 0.277
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Study on Powder Characteristics and Effect Factors of Droplets Size
During Electrode Induction Melting Gas Atomization

Yang Lebiao, Ren Xiaona, Xia Min, Sun Haitao, Lv Xiaoan, Ge Changchun
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: We investigated the physical characteristics, solidification microstructure, and inner element distribution of Ni-based superalloy
powders, which were prepared by electrode induction melting gas atomization (EIGA) process. Some effect factors on metal droplet size during
primary atomization were also analyzed. The cooling rate of powders with different sizes was calculated through convective heat transfer principle.
Results show that the EIGA powders are mainly spherical, the Hall flow rate is 13.4 s/50 g, and the Dy is 121.5 ym. The microstructure of
powders changes from microcrystals to cell crystals and dendrites with increasing the powder size. At the same time, the smoothness of powders

. . . . . L 8.98x107
decreases as the gap increases on the surface. The relationship between cooling rate and particle size is ==

dT, L
d—" , when the atomization
t

gas pressure is 4 MPa. There is slight segregation in crystal axis and among crystals of powders. The content of Ni, Al, Co, and C in crystal axis is
higher than that of the intergranular, while the intergranular content of Ti, Mo, Cr, and Nb is much higher.

Key words: superalloy powder; primary atomization; segregation; liquid film; cooling rate
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