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Abstract The plastic deformation behaviors for powder extrusion of rapidly solidified Al-Si-Fe alloys at
high temperature were investigated. During extrusion of Al-Si-Fe alloys, primary Si and intermetallic com-
pound in matrix are broken finely. Additionally, during extrusion metastable 3 phase(ALSiFe,) intermetallic
compound disappears and the equilibrium (3 phase(AlsFeSiz) is formed. In general, it was difficult to establish
optimum process variables for extrusion condition through experimentation, because this was costly and time-

consuming. In this paper, in order to overcome these problems, we compared the experimental result to the fin-

ite element analysis for extrusion behaviors of rapidly solidified Al-Si-Fe alloys. This information is expected

to assist in improving rapidly solidified Al-Si alloys extrusion operations.
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Fig. 1. Optical micrograph of gas atomized Al-20Si-5Fe
alloy powder.
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Fig. 2. Extrusion pressure curve during powder extrusion.
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Fig. 3. Macrostructure for metal flow of rapidly solidi-
fied Al-20Si-Fe extrudate.
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Fig. 4. Initial mesh of rapidly solidified Al-Si-Fe extru-
date by finite element method.
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Fig. 5. Effective strain distribution of rapidly solidified
Al-20Si-Fe extrudate by finite element method.
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Fig. 6. Relative density distribution of rapidly solidified
Al-20Si-Fe extrudate by finite element method.
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Fig. 7. Microstructure of rapldly solidified Al-20Si-Fe
extrudate during powder extrusion.
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Fig. 8. Effective stress distribution of rapidly solidified
Al-20Si-Fe extrudate by finite element method.
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Fig. 9. XRD analysis of Al-20Si-5Fe alloy;
(a) powder, (b) extrudate.
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