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Abstract: Effects of Ce on microstructure and mechanical properties of Al-5Cu alloy were investigated by optical
microscopy, X-ray diffraction, FSEM, EDS and DSC. The results indicate that the accicular AlyCuCe, phase can
be generated except for a-Al and Al, Cu phases after Ce addition. With the increase of solidus temperature, de-
crease of liquidus temperature and shortening of solidification temperature interval, «-Al can be refined and ho-
mogenized effectively. With the increase of Ce content, the amount of eutectic AlyCeCu, phase is increased, and
Al,Cu phase presents attached growth on the edge of AlyCeCu, phase, forming a closed network structure along
the grain boundary. After T5 heat treatment, Al,Cu phase is precipitated dispersedly in granular form, the mor-
phology of AlyCuCe, phase with strong heat resistance is stable, and Cu content of the matrix is raised. The ten-
sile strength, yield strength and elongation of the alloy are increased at first and then decreased. When the content
of Ce is 0.3% , the mechanical properties presents desirable, where the tensile strength, yield strength and elon-
gation are 320 MPa, 238 MPa and 13.6% , respectively, which is obviously improved compared with those of ones
in as-cast state.
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Tab.1 Nominal chemical composition of alloys with
different Ce contents %
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Al-5Cu 5 N
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Fig.1 Dimension of tensile testing bar
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Fig.2 Microstructure of as-cast alloys with different

Ce contents
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Fig.3 XRD patterns of as-cast Al-5Cu-0.3Ce alloy

CPS

B4 44&TF ALF5Cu-0.3Ce 44 X #45 SEM #4142
Fig.4 SEM microstructure of as-cast Al-5Cu-0.3Ce alloy
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Fig.5 DSC curves of solidification process of Al-5Cu

alloys with different Ce contents
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Fig.6 Microstructure of as-cast alloys with different

Ce contents
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Fig.7 Microstructures of T5-treated alloys with

different Ce contents
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Fig.8 XRD patterns of Al-5Cu-0.3Ce alloy after

T5 heat treatment
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Fig.9 SEM microstructure of Al-5Cu-0.3Ce alloy after

T5 heat treatment
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Fig.10 Mechanical properties of as-cast Al-5Cu-xCe alloys
with different Ce contents
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