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ABSTRACT The effects of Ce on the mechanical alloying behavior and the thermal stability
of Al-8wt.%Fe were investigated. The steady states of Al-8wt.%Fe and Al-8wt.%Fe-4wt.%Ce pow-
ders with 1.5 wt.% stearic acid as a process control agent were reached after mechanical alloying
for 1000 minuties and 1300 minuties respectively at the conditions of the impeller revolving velocity
of 300 rpm and the ball to powder input ratio of 50 :1. The hardness of Al-8wt.%Fe specimen
hot extruded and isothermally aged at various temperatures for up to 1000 hours decreased rapidly
at 500T and its high temperature ultimate tensile strength began to decrease at 400C with increa-
sing aging time, The decrease in the hardness and ultimate tensile strength of the specimen were
reduced substantially by addition of Ce. It was thought to be due to the formation of thermally
stable Al,Ce and AlyFeiCe intermetallic compounds.
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Fig. 1. Morphologies of mechanically alloyed Al-8wt.%Fe and Al-Swt.%Fe—4wf.%Ce powders for various times;
(2) 180 min, Al—Swt.%Fe, (b) 600 min, Al-8wt.%Fe, (c) 1000 min, Al-8wt.%Fe, (d) 130 min, Al-8wt.%Fe-4wt.%Ce.
(e) 800 min, Al-8wt.%Fe-4wt.%Ce, () 1300 min, Al-8wt.%Fe-4wt.%Ce.
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Fig. 2. Variation of microhardness as a function of

milling time in mechanical alloying of the Al-8wt.%Fe

and the Al-8wt.%Fe-4wt.%Ce.
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Fig. 3. SEM morphologies and EDS analyses of MA powders; (a) morphology of 1000 min. MA Al-8wt.%Fe
powder, (b) X-ray image of Fe element on the powder in photo (a), (c) morphology of 1300 min. MA Al-8wt.%Fe-
4wt.%Ce powder, (d) X-ray image of Fe element on the powder in photo (c), (¢) X-ray image of Ce element

on the powder in photo (c).
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Fig. 4. X-ray diffraction patterns of Al-8wt.%Fe pow-
der after mechanical alloying; (a) 0 min MA, (b) 1000
min MA.
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Fig. 5. X-ray diffraction patterns of Al-8wt.%Fe-4wt.
%Ce powder after mechanical alloying; (a) 0 min MA,
(b) 1300 min MA.
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Fig. 6. X-ray diffraction patterns of as extruded (a)
Al-8wt.%Fe and (b) Al-8wt.%Fe-4wt.%Ce after degas-
sing at 550°C for 1hr.
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Fig. 7. Effects of exposure temperature and time on

the hardness of Al-8wt.%Fe and Al-8wt.%Fe-dwt.%

Ce.
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Fig. 9. Bright field transmisstion electron micrographs of mechanically alloyed Al-8wt.%Fe after isothermal annea-
ling for 1000 hrs; (a) as extruded, (b) 300°C, (c) 400°C and (d) 500°C.
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Fig. 10. Transmission ¢lectron micrographs and selected area diffraction (SAD) patterns of as-extruded specimens;
(a) bright field image of Al,Fe,, (b) dark field image of Alj;Fe,, (¢) SAD pattern of Al:Fe,, (d) bright field
image of Al,;FesCe, (¢) dark field of Al;;Fe;Ce and (f) SAD pattern of AlFe;Ce.
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Fig. 11. Bright field transmission electron micrographs of mechanically alloyed Al-8wt.%Fe-4wt.%Ce after isother-

mal annealing for 1000 hrs; (a) as-extruded, (b) 300°C, (c) 400°C and (d) 500°C.
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AlCe, (b) dark field image of ALCe, (c) selected area
diffraction pattern of ALCe and (d) energy dispersive
X-ray spectroscopy analysis of ALCe. at 500°C for 1000 hrs.
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Fig. 13. Energy dispersive spectra and quantitative X-
ray microanalysis from the Al-8wt.%Fe-4wt.%Ce aged
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