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Abstract Mechanical alloying using high-energy ball mill and subsequent spark plasma sintering (SPS) pro-
cess was applied to Al-Fe-Cr and Al-Fe-Mo powder mixture to investigate effects of Cr and Mo addition on ther-
mal stability of Al-Fe, and thereby to enhance its thermal stability up to 500°C. Various analytical techniques
including micro-Vickers hardness test, SEM, TEM, X-ray diffractometry and corrosion test were carried out. It
was found that addition of Cr and Mo to Al-Fe system played a role of grain growth inhibitor of matrix Al and
some precipitates such as Al,Fe during SPS and subsequent heat treatment. The inhibition of grain growth resulted
in increased Vickers hardness and thermal stability up to 500°C comparing to those of Al-Fe alloy system.
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Fig. 1. XRD patterns of sintered (a) Al-8wt.%Fe-3wt.%Cr (b) Al-8wt.%Fe-3wt.% Mo with heat treatment time at 500°C.

at.% wt. % at. % wt.%
Al 75.72 60.64 Al 76.02 50.386
Fe 19.15 31.65 Fe 6.95 9.52
Cr 5.13 7.89 Mo 17.03 40.12

Fig. 2. SEM micrographs and EDS analysis of sintered Al-8wt.%Fe-3wt.%Cr (left), Al-8wt.%Fe-3wt. %Mo (right) after
heat treatment at 500°C for 70 h.
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Fig. 3. Microstructural changes of sintered Al-8wt.%Fe-
3wt.%Cr with heat treatment time at 350°C (a), and
500°C (b).
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(2) (b)
Fig. 4. Microstructural changes of sintered Al-8wt.%Fe-

3wt.%Mo with heat treatment time at 350°C (a), and
500°C (b).
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Fig. §. Vickers hardness of Al-Fe-X alloy with heat treat-
ment temperature.
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Fig. 6. TEM microstructures of as-sintered (a) Al-8wt.%Fe and (b) Al-8wt. % Fe-3wt.%Cr.
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Fig. 7. TEM microstructures of sintered Al-8wt.%Fe and Al-8wt.%Fe-3wt.% Cr or 3wt. % Mo after heat treatment at 500°C
for 70 h.
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