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Fabrication of fine stainless steel powder by gas and
solid dual phase atomization

CHEN Gang, SU Bin, CHEN Din, ZHANG Fu-quan, CHEN Zhen-hua
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Hunan University, Changsha 410082, China)

Abstract: A novel gas and solid dual phase atomization technology with solid salt (NaCl) particles was used to fab-
ricate the stainless steel powders. The effects of the liquid metal flow rate, the solid medium mass flow rate, the gas
medium mass flow rate and gas pressure on granularity and morphology of the as-prepared stainless steel powders
were discussed. The results show that the finer stainless steel powders with higher sphericity are produced by the
gas and solid dualphase atomization than those produced by the conventional gas atomization technology under the
same gas pressure and flowing rate. The stainless steel powder becomes finer and the size distribution is narrower
with the mass flow rate and pressure of gas medium increasing. With the increase of the solid medium mass flow
rate, the mean size of the as-atomized stainless steel powder tends to decrease firstly and then increase. When the
liquid metal temperature is 1 550 "1 600 C, the pressure of gas with flow rate of 6 m*/min is 0.9 MPa, the molten
metal flow rate is 42 g/ s and the salt flow rate is 58 g/s, the smooth and spherical stainless steel powders with the

grain size of 20 Hm are prepared.

Key words: gas and solid dualphase atomization; stainless steel; gas atomization

AEEIR AR B A PR BT B vk, JUBRIRR BT AERANE RO, RS ERER, 5 2 A ik A T A
TUPE R RAFHIVR B BB ARG 8 TEST BRI ARAFEBOR M A . B E AN B E00 R i 2R
WREEAT L P E S AR, RN TR R P EEERMAARSAAKREA, (HIE B A
SHURFE, WRETEAE, CHALRE IS B ISR R IR ) 200 bm 247,
B, iz, fra Dk, BTSSR 0 B BUMA AR R R B SESE AD | it A R A

O H&TWH: Bx ARRBHAIETE (50174035) ; i+ A4 BmE
Wk H: 2004 - 10~ 08; &ITH: 2004 - 12~ 28
e R BE RI(1965-), B, RI#ER, HEwrod.
WIREE: B W, Hif: 0731~ 8821487; E-mail: chengang@ hunu. edu. cn



5% 15 &5 4 Y]

W R, S IS P AT T 2 A AN R AR R * 585 ¢

B ARKAEFAT, MHARKFESREAR,
#it Anval Nyby ¥y K 2 " f1 3 H SCN 4 J& 6l i 2
A2 ER R R KBRS FAE N, BT
H2 R TROK B 73k 150 MPa BL_E, PRI A2
WAEREER, W& AT & . A
VB R BAT KB 1S AR R S A BART 1 4l
BT HAMFEREE RIFRIASEHRR R, T8,
IK AT A LB B A AR AR 7= H = AV B
FESFOU AL, TR R A — Tl ol 45 T 40 AN BB 4k oK
HE S G R

e,
1 =25

SCIRAE B AT Bevh 1 P AR U 2 A B Bt
17, SRR EWE 1 fos .

Water

B A AR S E s B
Fig. 1 Schematic diagram of gas and

solid dual-phase atomization device
1 —N: or air compressor; 2 —Air valve;
3 —NaCl particles; 4 —Feeding tank of solid particles;
5 —Crucible; 6 —Atomizer;

7 —Water loop; 8 —Atomization chamber
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Table 1

Melt mass flow rate of transmiter

with different diameter

Melt mass flow
rate/ (g* s ')

. Diameter of
Experiment .
transmiter/ mm

S1, Gi 40 42
S2, G2 45 59
S3, G3 52 79
Sa, G4 60 91
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Fig. 3 Mass cumulative distribution
of stainless steel powders fabricated by
gas and solid dual-phase atomization
and gas atomization

(a) —Melt mass flow rate 42 g/s;
(b) —Melt mass flow rate 59 g/ s
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Fig. 5 Second-break model of liquid fragment in

gas and solid dualphase atomization process
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Fig. 6 SEM morphologies of stainless steel powder fabricated by
different technologies (melt flow rate 41.05 g/ s)

(a) —Gas and solid duat phase atomization; (b) —Gas atomization
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Fig.7 Mass cumulative distribution of stainless steel powder fabricated by gas and

solid dualphase atomization(a) and gas atomization(b) at different melt flow rates
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Fig. 9 Mass cumulative distribution of stainless
steel powder fabricated by gas and solid

duakphase atomization at different gas pressures
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Fig. 10 Mass cumulative distribution of stainless
steel powder fabricated by gas and solid duak

phase atomization at different gas flow rates
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Table 3 Process parameters of preparing fine
stainless steel powders by gas

and solid dualphase atomization

Super Molten .
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temperature Gas Gas medium metal .
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3 v i flow rate/
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C g5y (87°
150 ~ 200 09 6 42 58
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Fig. 11 SEM morphology of fine stainless

steel powder fabricated by gas and

solid dual-phase atomization
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Table 4 Content of residual CI” by different

atomization methods(mass fraction, %)

Experiment Content of CI”
S1 0. 016
G1 0. 022
S2 0. 005
G2 0. 006
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