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Abstract The microstructural and mechanical properties of Al-Si alloyed powder, prepared by gas atomization

followed by hot extrusion, were studied by optical and scanning electron microscopies, hardness and wear testing.
The gas atomized Al-Si alloy powder exhibited uniformly dispersed Si particles with particle size ranging from 5
to 8 um. The hot extruded Al-Si alloy shows the average Si particle size of less than 1 um. After heat-treatment,

the average particle size was increased from 2 to 5 pm. Also, mechanical properties of extruded Al-Si alloy pow-

der were analyzed before and after heat-treatment. As expected from the microstructural analysis, the heat-treated

samples resulted in a decrease in the hardness and wear resistance due to Si particle growth. The friction coef-
ficient of heat-treated Al-Si alloyed powder showed higher value through all sliding speed. This behavior would
be due to abrasive wear mechanism. As sliding speed increases, friction coefficient and depth and width of wear

track increase. No significant changes occurred in the wear track shape with increased sliding speed.
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Fig. 1. Schematic illustration of Gas atomizer.

Table 1. Processing parameters of gas atomization

N, (high purity), N,+0,

Atomization gas

Atomization pressure 3 MPa
Inner diameter of nozzle 2.5 mm
Pouring temperature 950
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Fig. 2. (a) Size distribution of gas atomized power; (b) and
(c) shape and microstructure of the as-atomized power
with N,+O, mixed gas.
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Fig. 3. Effect of heat treatment on microstructure (a), (b) Optical micrographs; (¢), (d) Scanning electron micrographs.

Vol. 13, No. 6, 2006



424 P - Ags -

1.2

After Heat treatment

2
o
s
2
9 081 S
£ T
7] -
S D———’___’.—___.___/.,,.'—»o
- L
= 04| Before heat treatment
‘= O
2
-
=
0.0 T —_—

0.1 02 03 0.4 05
Sliding speed [m/s]

Fig. 4. Friction coefficient of Al-Si alloy as Sliding speed.
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Fig. 5. Morphology and EDS analysis after wear test for Al-Si alloy before heat treatment : surface morphology at (a) slid-
ing speed 0.1 m/s, (b) 0.3 m/c, (c) 0.5 m/s; EDS analysis of wear debris at (d) sliding speed 0.5 m/s.
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Fig. 6. Morphology and EDS analysis after wear test for Al-Si alloy after heat treatment : surface morphology at (a) sliding
speed 0.1 m/s, (b) 0.3 m/c, (¢) 0.5 m/s; EDS analysis of wear debris at (d) sliding speed 0.5 m/s.
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Fig. 7. Wear track depth and width as Sliding speed.
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