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Abstract

Efforts have been made to develop new silicon-free aluminum casting alloys that possess high electrical and thermal con-
ductivity. In this research Al-Fe-Cu-Mg alloys with various Cu and Mg contents were investigated for their various properties. As
the Cu or Mg content was increased, the electrical conductivity gradually decreased, while the tensile strength of the Al-Fe-Cu-Mg
alloy tended to be improved. It was found that fluidity was generally inversely proportional to the Cu content, but the alloys con-
taining 1%Mg showed considerably low fluidity, regardless of the Cu content.
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Table 1. Chemical compositions of Al-0.5Fe-Cu-Mg alloys (wt.%).

Fe Cu Mg Al
1Cu-0.5Mg  0.59 1.01 0.52 balance
1Cu-1Mg  0.55 0.91 1.08 "
1.5Cu-0.5Mg  0.62 1.37 0.51 "
1.5Cu-IMg  0.59 1.34 1.07 "
2Cu-0.5Mg  0.62 1.90 0.56 "
2Cu-1IMg  0.60 1.86 1.07 "
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Fig. 1. Illustration of fluidity serpentine test mold (lower part).
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Fig. 2. Microstructure of as-cast Al-0.5Fe-Cu-Mg alloys: (a) 1Cu-
0.5Mg, (b) 1Cu-1Mg, (¢) 1.5Cu-0.5Mg, (d) 1.5Cu-1Mg, (e)
2Cu-0.5Mg, (f) 2Cu-1Mg.
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Fig. 3. Phases that are formed during solidification of Al-Fe-xCu- Fig. 4. Phases that are formed during solidification of Al-Fe-xCu-

0.5Mg alloys by JMatPro: (a) 1Cu, (b) 1.5Cu, (c) 2.0Cu.
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Fig. 6. Electrical conductivity of as-cast Al-0.5Fe-Cu-Mg alloys: (a)
1Cu-0.5Mg, (b) 1Cu-1Mg, (¢) 1.5Cu-0.5Mg, (d) 1.5Cu-
1Mg, (e) 2Cu-0.5Mg, (f) 2Cu-1Mg.
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Table 2. Thermal analysis results of Al-0.5Fe-Cu-Mg alloys (°C).

Liquidus Solidus Solidification
Temp. Temp. Range
1Cu-0.5Mg 657 620 37
1Cu-1Mg 655 612 43
1.5Cu-0.5Mg 657 612 45
1.5Cu-1Mg 656 601 55
2Cu-0.5Mg 654 602 52
2Cu-1Mg 650 590 60
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Fig. 8. Fluidity serpentine test results of as-cast Al-0.5Fe-Cu-Mg
alloys: (a) xCu-0.5Mg, (b) xCu-1Mg.
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