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ABSTRACT Optical microstructures and mechanical properties of N, gas atomized Al-205i-5Fe
alloying powder and its hot extrudates were studied on 3 different types of powder size distribution.
This powder showed the size distribution of 10~-210 pm. Also the microstructures of a-Al, primary
and eutectic Si and needle shaped intermetallic compounds were observed by optical microscope.
These needle shaped intermetallic compounds were identified as &-AlFeSi; by XRD and EDX
analysis. The ultimate tensile strength(UTS) of these alloy extrudates was increased from 324 to
390 MPa with decreasing powder size range from 120~210 um to 10~64 um. A value of Micro-vic-
kers hardness was simillar to the result of UTS. These extrudates showed better wear resistance
than those of Al-20Si-2X(X=Ni, Cr, Zr), aithough they are insensitive to the size distribution.
These results indicate that the presentation of §-ALFeSi, intermetallic compounds contributed to

the wear resistance improvement.
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Fig. 1. Schematic diagram of gas atomizer.
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Fig. 2. Cumulative plots for determining medium par-
ticle sizes of atomized Al-20Si-5Fe alloy powder.
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Fig. 3. Optical micrographs of gas atomized Al-20Si-
5Fe alloy powder. (a) 200 pm, (b) 80 um, (c) 40 um.
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Fig. 4. EDX analysis of a needle shaped particle in
Al-208i-5Fe alloy powder.
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Fig. 5. XRD analysis of Al-20Si-5Fe alloy powder.
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Fig. 6. Optical micrographs of Al-20Si-5Fe alloy po-
wder extrudates. (a) 121-~210 pym, (b) 63~120 um,
(c) 10~62 um.
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Fig. 7. Variations of microvickers hardness on the pa-
rticle size distribution of Al-20Si-5Fe alloy extrudates.
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Fig. 8. Variations of ultimate tensile strengths on the
particle size distribution of Al-20Si-5Fe alloy extru-
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Fig. 9. Variations of specific wear of extrudates with
sliding speed.
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