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Powders by a Gas Atomization Process
I1. Extrusion and Mechanical Properties
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Abstract The hypereutectic Al-20 wt%Si powders including some amount of Cu, Fe, Mg, Mn were prepared
by a gas atomization process. In order to get highly densified Al-Si bulk specimens, the as-atomized and sieved
powders were extruded at 500°C. Microstructure and tensile properties of the extruded Al-Si alloys were inves-
tigated in this study. Relative density of the extruded samples was over 98%. Ultimate tensile strength (UTS) in
stress-strain curves of the extruded powders increased after T6 heat treatments. Elongation of the samples was
also increased from 1.4% to 3.2%. The fracture surfaces of the tested pieces showed a fine microstructure and the
average grain size was about 1 pm.
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Table 1. Processing parameters of gas atomization[9]

T A ALSi 2 2] AE P =

Atomization gas N, (high punty), N,+O,

Atomization pressure 2 MPa, 3 MPa
Inner diameter of nozzle 2.5 mm
Pouring temperature 950°C

Table 2. Composition of VN1 and VN4 powders prepared
in this study[9]

Alloy Al Si Cu Fe Ni Mg Mn

VNI bal 20 35 55 ; 12 05
VN4 bal 20 ; 55 - 12 05
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Fig. 1. Tensile specimens of the extruded VN 1 or 4 Al-Si
samples.
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Fig. 2. Photos of the extruded Al-Si specimens with extrusion shape VN1; (a) Rectangular and (b)Round Cornered Rect-

angular.
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Table 3. Properties of the Extruded Al-Si Specimens
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Relative density

Hardness (HRB)

Specimens
(%) As-atomized powder -150 um (100 mesh) powder -75 um (200 mesh) powder
VN1 99 79.0 91 95
VN4 98 74.0 83 89
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Fig. 3. Microstructure of the as-atomized powders(a) and the extruded Al-Si specimens VN1((b) and (c)).

Table 4. Tensile properties of the extruded VN1 and VN4 Al-Si specimens

. Yield Strength 0.2% (MPa) UTS (MPa) Strain (%)
Specimen As extruded T6 treated As extruded T6 treated As extruded T6 treated
VN1 (-100 mesh) 438.3 298.2 454.0 520.2 1.4 3.5
VN1 (-200 mesh) 445.0 417.7 476.0 532.6 1.5 3.6
VN4 (-100 mesh) 411.2 2779 479.5 489.9 1.8 4.3
VN4 (-200 mesh) 432.5 318.8 493.5 458.8 2.4 3.2
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Fig. 4. Stress-strain curve of the extruded Al-Si Specimens; (a) VN1 and (b) VN4.
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Fig. 5. Fractographs of_ the extruded Al-Si specimens; (a) VN4 -100 mesh and (b) VN 4 -200 mesh.
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