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Particle Size of Atomized Alloy Powder Prepared by Using a Confined-type Atomizing Nozzle

Tadashi Fukupa and Kazutaka ASABE

Synopsis : The influences of the gas jet spouted from the atomizing nozzles, gas and metal flow rate ratio and gas pressure on the median diameter and

particle size distribution were investigated. The median diameter of atomized powder varies in proportion to the square root of M,/M, value
when the atomized powder was formed at various melt or gas flow rate under the same other conditions. The median diameter varies inverse-
ly proportional to the mean gas velocity when the powder was atomized using various atomizing nozzles which have different dimension i.e.
the apex angle and gas jet nozzle configuration. Approximately the same median diameter powder was obtained at the same gas flow rate re-
gardless of the gas jet pressure. An experimental formula was obtained as follows;

&0/ D=63.6:((M,/ M)(G, Dy p V) (v 1v,)

where, df,oz Median diameter of atomized powder (m), D;: Diameter of melt delivery tube (m), M,: Mass flow rate of molten metal (kg/s), M,:
Mass flow rate of atomizing gas (kg/s), 0;: Surface tension of molten metal (N/m), p,: Density of molten metal (kg/m?), V,: Gas velocity
(m/s), v,: Kinematic viscosity of molten metal (m?%s), v,: Kinematic viscosity of atomizing gas (m?/s). The fraction of coarse powder in-
creased when the atomization was performed with a concave gas velocity distribution compared to a convex one which is the ordinary case.

The calculated particle size distribution coincides roughly with the experimental results. It was shown that the particle size distribution de-

pends on the gas velocity distribution.
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Fig. 1. Experimental apparatus for gas atomization.
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Table 1. Chemical composition of the melting stock.

(mass %)
Nd B Co Al Fe
13.0 3.8 34 0.8 bal.

Melt delivery tube

jhbas. z2zle
7{;1 n:diameter
[P m:Pressure at

L m:Protrusion
tength

{ melt delivery tube
Ja:Apex angle

Geometrical focus

Fig. 2. Schematic illustration of atomizing nozzle used in
this study.

Table 2. Dimensions of atomizing nozzles used in this

study.
No Type o4 D, (mm) D, (mm) d, (mm) N
@ C 30° 13 12 912 20
0) B 30° 22 16 912 20
©)] C 40° 13 12 1.2 20
@ C 45° 13 12 1.2 20
® CL 30° 13 12 P12Xp1.6 20
® C 30° 13 12 $1.0 20
@ C 30° 13 12 91.5 18
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Fig. 3. Correlation between sieving method and laser dif-
fraction and scattering (LDS) method for mass me-
dian diameter of atomization powder.
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Fig. 4. Effect of exit gas pressure (P,) on gas jet velocity
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Fig. 5. Correlation between d, and M,/M, (typeC-30° at-
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Fig. 6. Effect of nozzle configuration and apex angle of
atomizers on particle size.
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Fig. 7. Effect of gas-nozzle geometry on atomizied parti-
cle size.
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Table 3. Mass median particle size of the powder atomized
at different atomizing pressure.
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Fig. 8. Correlation between d,/D, and (M,/M,) - (o,//(D,
P VD) - (vi/v,) (all type atomizer).
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Fig. 9. Gas velocity distribution for typeC «a=30° and
a=45° atomizers.
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Fig. 10. Relationship between particle size distribution
and gas velocity distribution in case of using type
C a=30° and @=45° atomizers.
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