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Research Progress on the Formation Mechanism of Spherical Metal Powders

Prepared by Gas Atomization
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Abstract; Gas atomization is one of the earliest technologies to prepare spherical metal powder, which strongly

supports the development of additive manufacturing. Due to the complexity of the powder formation process, it is

impossible to observe and study directly. Therefore, simulation becomes the best way to study the gas atomization

process and the powder formation mechanism. The theoretical models of gas atomization are summarized, including gas

velocity distribution, breakup mechanism and the spheroidization, flight, solidification of liquid droplets. The effects

of melt properties and process parameters on the powder formation are also discussed. Finally, the development trends

of the theoretical models of gas atomization are pointed out.
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Fig. 1 Schematic diagram of powder formation

during gas atomization
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Fig.2  Schematic diagrams of commonly used atomizers:

(a)free-fall nozzle; (b)close-coupled nozzle
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Fig. 3  The distribution image of global gas velocity and the curve

of gas velocity along the centerline formed by the atomizer



BTl Bk R

38 Titanium Industry Progress

37 &

SRS EEEE ) i RE N
T, PRy 2K
2.2 MyRFELHLIE
2.2, 1 RIARBAEHIE

WALFE AL XIS LT [R] i AT 6 e . R
1. BRAk . R RNBER, FREEE ISR S S0 Z R A hE
TS, AR A AH B e 3 (A e 2 4 e R
REITHIONZH 215 P BE o R AR e L v e DG BHE AR B,
AR RO Y 5 R R 2 A R R e
SR T U BN R A R T Bl . R A R R
PR EOR I, g 4 pst 0 R e
Y00 R B AR 1 9V AR FEE 1 — 2 IR R AR AS 20 /NI
HBERLR R TS5 (We) , B

We =p,Usdp/y (1)
K py U by SRR % .
FE WO ELAR RN R R 5K ), I TR R L WO L
PR, RO T Z R 5 E b as 4t
IETEF MR ) F B R B, RIE TS
B SR A R X A4 (12 < We <20) |
“BYY] (70 < We) e 4 A WERF L (20 < We < 70)
WA de PR TUREERE R ROCHE MY RE, ARK
FREE L YuE B ARAR S0 o

Bag Multimode Sheet |i
breakup breakup stripping

ol

B4 AFNHREYBEA SR RAAART
Fig. 4 High-speed image of gas atomization(a) and breakup
model of liquid metal: (b)primary break-up mechanism;
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Fig. 5 Evolution of the gas flow and melt flow during the
atomization process with gas pressure of 1 MPa:
(a)evolution of melt and gas velocity; (b)break-up

mechanism of the melt
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Fig. 6 The variation of the maximum spheroidization time
with different temperature for the droplets with

different diameter
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Fig. 7 Force analysis of a single droplet in the gas flow:

(a)accelerating; (b)decelerating
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Fig. 8 Curves of gas velocity and flight velocity of droplets

with different diameters vary with time
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Fig. 9 Schematic diagram of nucleation in liquid droplet:

(a)single nucleation; (b)multiple nucleation
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in the gas flow
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