89

A-SiDO00ooooon

good

goooobboooooad

Super plasticity of Al-Si P/M Alloys
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Abstract

Al-17Si-4.5Cu-0.5Mg-(00 6)Fe-(00 2)Mm (Mm :
misch metal) rapidly solidified powder metallurgy
(RSP) aloys were prepared by the hot extrusion method.
Effects of the testing temperature, the Si particle size,
the Fe content and the misch-metal addition on the high
temperature tensile property and deformation behavior
of these alloys were investigated. In Al-17Si-4.5Cu-
0.5Mg alloys, the superplastic behavior was observed at
50001 with aninitial strain rate of 10°s™. At 52001,
superplasticity was obtained at an initia strain rate
107's™ which is higher than the case at 5000 . The
tensile elongation by superplasticity increased with

ooooo

decreasing Si particle size, but superplasticity was
obtained at the same strain rate. With increasing Fe
content, the average matrix grain size decreased and the
superplastic strain rate increased, but the maximum
tensile elongation decreased. The misch-metal addition
has a significant effect of retardation coarsening of
matrix grains by homogeneous precipitation particles,
and superplasticity was obtained at a high strain rate of
10°s™. Itis concluded that the superplastic elongation
of Al-Si RSP alloys s affected by the size of dispersing
particul ates.
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Atomized powder

[ 0 44um — Hot extrusion —— Hot swaging
440 145um ™ Hot extrusion — Hot swaging

Heat trestment —* Hot swaging
753K, 3.6ks
Heat treatment —* Hot swaging
753K, 173ks
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Preparation conditions of Al-17Si-4.5Cu-0.5Mg P/IM
aloys.
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Fig. 2  Optical micrograph of Al-17Si-4.5Cu-0.5Mg

P/M alloy (dloy A).
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Fig. 3  TEM micrographs of P/M aloys, a) Al-17Si-4.5Cu-0.5Mg, b) Al-17Si-4.5Cu-0.5Mg-2Fe, c) Al-17Si-

4.5Cu-0.5Mg-4Fe, d) Al-17Si-4.5Cu-0.5Mg-6F¢, €) Al-17Si-4.5Cu-0.5Mg-2Mm, f) Al-17Si-4.5Cu-0.5Mg-
2Fe-2Mm.
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Fig. 6 SEM fractgraphs of Al-17Si-4.5Cu-0.5Mg
P/M dloy after tensile tests at @) 50000 and b),

¢) 52000.
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Fig. 7

TEM micrograph of alloy A, after tensile test
at 5000 and at initial strain rate of 10°s™* (a:
elongated grain, b : Si particle, ¢ : smaller
grain).
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Fig. 9
a) Alloy A, b) Alloy B, c) Alloy C, d) Alloy D.
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tensiletest at 773K and at initial strain rate of
10°s™
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