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Abstract; Aiming at exploring the complex relationship between vacuum induction gas
atomization ( VIGA) process parameters and particle sizes of superalloy powders, the ANSYS-
Fluent software was used to simulate the breaking behavior of droplets during the GH4169
superalloy VIGA process. The influence of atomization pressure on the atomization process and
particle size distributions of the melt metal was analyzed. The results showed that the thickness of
the strip-shaped liquid film and the droplet area in the first atomization process gradually
decreased, while the crushing effect of the secondary atomization on the melt was gradually
enhanced. The particle size of the atomized powders was reduced from 81. 10 to 69. 80, 64. 77,
52.30 and finally to 41.80 pm. Correspondingly, the yield of fine powders was gradually
improved from 1.72% to 12.62% , 18.89% , 56.50% , and finally to 71. 54% .

Key words: vacuum induction melting; superalloy; gas atomization; atomization pressure;
particle size distribution
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Fig.1 Two-dimensional axial symmetric model of gas
atomization equipment
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Table 1 Argon physical parameters

HERAR PR R PRB BT 4t
J-(kg-K) ™! W-(m-K) ' Pa-s kg-m ™’

520. 64 0.0158 224.42 x1077 1. 654
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Table 2 Physical parameters of GH4169 Ni-based superalloy
HEIAE MR R IR T LAV
J-(kg-K) ™ W-(m-K) ' Pa-s N-em™ kg-m™
732 25.8 0.02 1.588 7750
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Fig.2 Melt flow pattern in primary atomization with different atomization pressures
(a)—3 MPa; (b)—4 MPa; (c¢)—>5 MPa; (d)—6 MPa; (e)—7 MPa.
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Fig.3 Particle size distribution with different atomization pressures
(a)—3 MPa; (b)—4 MPa; (c)—5 MPa; (d)—6 MPa; (e)—7 MPa.

100 AR T, WA — IR % 5
90 | (EBUGE T T A AR R AR B s N2 3 Fis. nl 40,
8o ALK 3 MPa F#i 8 in$) 4,5,6,7 MPa

S Zg: i 4 K S 4 6048 ML 106. 54 wm U8 /N3 73. 69,
?2 sol 61.83,52.11, 44.67 um, ¥ Kt fi & Dy, M
ﬁ 40+ 81.10 wm & /M %] 69.80, 64.77, 52.30,
301 41.80 pm. Bl 25 LR H 3 MPa & i 3 K )
i 7 MPa, TE LKA AR, /N T 53 pm 940
WS 1. 72% & e = 2 12.62% ,18.89%

0 20 40 60 80 100 120 140 160 180 200 220 240
B2/ /pm
4 AEBEUSEXRGTHRNERASIHHE
Fig.4 Cumulative distribution curves of powder particle
size under different atomization pressures

56.50% ,71.54% .
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Table 3 Powder particle size of secondary atomization with different atomization pressures

FZHAIE kAR AR Dy, L il e KR AR 4By (<53 um)
MPa wm pwm pwm iR /%
3 106. 54 81. 10 79. 49 1.72
4 73. 69 69. 80 67. 84 12. 62
5 61. 83 64.77 64. 67 18. 89
6 52.11 52.30 52.82 56. 50
7 44. 67 41. 80 36. 15 71.54
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