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Table 1 Chemical composition of experimental alloys

Mass fraction/%
Cu Mn Fe Si Al
Al-5.0Cu-0.6Mn-0.1Fe (Fe01) 5.00 0.60 0.12 0.08 Bal.
Al-5.0Cu-0.6Mn-0.5Fe (Fe05) 4.92 0.59 0.46 0.08 Bal.
Al-5.0Cu-0.6Mn-1.0Fe (Fel0) 5.15 0.61 1.05 0.07 Bal
Al-5.0Cu-0.6Mn-1.5Fe (Fel5) 5.44 0.60 1.61 0.08 Bal
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Fig. 1 Mechanical properties of alloys at different
elevated-temperatures: (a) Room temperature; (b) 200 C; (c)

300 C
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Fig. 2 Microstructures of alloys with different Fe contents and applied pressures: (a) 0.1%Fe, 0 MPa; (b) 0.1%Fe, 75 MPa; (c)
0.5%Fe, 0 MPa; (d) 0.5%Fe, 75 MPa; (e) 1.0%Fe, 0 MPa; (f) 1.0%Fe, 75 MPa; (g) 1.5%Fe, 0 MPa; (h) 1.5%Fe, 75 MPa
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Fig. 3 Tensile fracture surfaces morphologies of squeeze cast
Fe05 alloys at different temperatures: (a) Room temperature;

(b) 200 °C; (c) 300 C
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Fig. 4 TEM images of second intermetallics in a(Al) matrix
of Fe05 alloy at different temperatures: (a) Room temperature;

(b) 300 C
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Fig. 5 Tensile fracture surface morphologies of alloys at 200 ‘C: (a) 0.1%Fe, 0 MPa; (b) 1.0%Fe, 0 MPa; (c) 0.1%Fe, 75 MPa; (d)

1.0%Fe, 75 MPa
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Fig. 6 Microstructures of T7 treated Fe05 alloy at different applied pressures: (a) Grain size, 0 MPa; (b) Grain size, 75 MPa; (c)

Porosities, 0 MPa; (d) Porosities, 75 MPa
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Fig. 8 Tensile fracture surface morphologies of alloys with

different Fe contents at 300 ‘C: (a) 0.1%Fe; (b) 1.5%Fe
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Effects of Fe content on microstructure evolution and
elevated-temperature mechanical properties of
squeeze cast Al-Cu alloys

LIN Bo!, ZHANG Wei-wen>

(1. School of Mechanical Engineering, Guizhou University, Guiyang 550025, China;
2. School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The effects of Fe content on the evolution of microstructure and elevated-temperature mechanical properties of
squeeze cast Al-Cu alloys were studied by tensile test, scanning electron microscopy(SEM) and transmission electron
microscopy(TEM). The results show that the room temperature and elevated-temperature mechanical properties decrease
with increasing Fe content in Al-Cu cast alloys, which attribute to the increase of volume fraction of needle-like iron-rich
intermetallics and the decrease of volume fraction of precipitation particles in a(Al) matrix. The heat-resistant iron-rich
intermetallics phases around the grain boundary can prevent the sliding of grain boundary at elevated temperature. As a
result, the effect of Fe content on elevated-temperature mechanical properties is less sensitive than room-temperature
mechanical properties. The applied pressure improves the elevated temperature mechanical properties, especially the
clongation. However, the increased range of elevated temperature mechanical properties resulted by applied pressure
decreases compared to the room temperature mechanical properties, and there is a peak value of elongation at elevated
temperature for the squeeze cast alloys with Fe content of 0.5% (mass fraction). The results attribute to the high
dense-component of squeeze cast alloys, the refinement of iron-rich intermetallics, the decrease of needle-like iron-rich
intermetallics, and the refinement of grain size which leaded to the weakness of grain boundary at elevated temperature.
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