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Thermal Stability of Al-Fe-X Alloy System Prepared by
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Abstract Mechanical alloying using high-energy ball mill and subsequent spark plasma sintering (SPS) pro-
cess was applied to understand mechanical alloying processing of Al-Fe alloy system. The thermal stability of
mechanically alloyed Al-Fe alloy was intended to be enhanced by SPS process. Various analytical techniques
including particle size analysis, density measurement, micro-Vickers hardness test, SEM, TEM, and X-ray dif-
fractometry were adopted to find optimum processing conditions for mechanical alloying and subsequent SPS and
to estimate thermal stability of the prepared alloy. It was found from the treatment of mechanically alloyed Al-
8wt.%Fe powder mixture that needle-shaped Al,Fe precipitates was formed in the Al-Fe matrix, and the alloy
compact showed enhanced densification and reached its full density with little loss of its fine microstructure. After
heat treatment at 500°C, it was also shown that the thermal stability of Al-8wt.%Fe alloy fabricated in the present
study was enhanced, which was due to its fine microstructure developed by fast densification of SPS.
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Fig. 1. Schematic diagram of spark plasma sintering appa-
ratus,
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Table 1. Spark plasma sintering condition

Batch composition Al-8wt.%Fe
Sintering temperature 550~600°C
Soaking time {~10 min
Atmosphere Ar (500cc/min)
Heating rate 100°C/min
Applied pressure 30,40 MPa
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Fig. 2. Variation in average particle size of mechanically
alloyed Al-8wt.%Fe powder with milling time.
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Fig. 3. SEM micrographs of mechanically alloyed Al-8wt.%¥e powder with milling time; (a) as-received, (b) 4 h, (c) 10 h,

and (d) 40 h.
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Fig. 4. Variation in Vickers hardness of mechanically
alloyed Al-8wt.%Fe powder with milling time.
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Fig. 6. Microstructural changes of spark plasma sintered
Al-8wt.%Fe with sintering temperature and time.
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Fig. 9. TEM observation of spark plasma sintered Al-
8wt.%Fe at 600°C for 5 min under 40 MPa.
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Fig. 10. Microstructural changes of sintered Al-8wt.%Fe
alloy during heat treatment at 560°C ; (a) as-sintered, (b) §
h and (c) 10 h.
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