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Table 1 Compositions of samples
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1 100 0
2 99.5 0.5
3 99 1
4 98 2
5 96 4
6 94 6
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Fig. 1 DSC curves of Al-50%Si, powder adding 2% Cu
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Fig. 2 Microstructures of Al-50%Si, composites with different Cu contents: (a) 0; (b) 0.5%; (c) 1%; (d) 2%; (e) 4%; (f) 6%
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Fig. 3 Elemental maps of Al-50%Si, composite with 2% Cu:
(a) AL (b) Si; (¢) Cu
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B4 Al-50%Si, E5 R XRD i
Fig. 4 XRD patterns of Al-50%Si, composites with different
Cu contents: (a) 0; (b) 0.5%; (c) 1%; (d) 2%; (e) 4%; (f) 6%
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Fig. 5 Stress-strain curves of Al-50%Si, composites with

different copper contents
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Fig. 7 Relationship between elastic modulus, Brinell hardness

of Al-50%Si,, composites and Cu content
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Fig. 8 Low-magnified morphology of Al-50%Si, composites with 2% Cu (a) and high-magnified morphologies of composite with

Cu contents of 0 (b), 2% (c) and 4% (d)
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Effects of Cu content on microstructures and
mechanical properties of AI-50%Si, composite

WU Xiang, WANG Ri-chu, PENG Chao-qun, CAI Zhi-yong

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The Al alloy matrix composites reinforced by 50% silicon (mass fraction) with various amounts of Cu (0—6%,
mass fraction) were prepared by hot pressing. The effect of Cu content on microstructure and mechanical property of
the composite was studied. The mixed powder was analyzed by DSC. The microstructure and phase composition of the
composites were analyzed by SEM and XRD, and the mechanical properties of each sample were tested. The results
show that Cu addition lowers the melting point of alloy powder, which is beneficial to the densification of the materials
at relatively low temperatures. The microstructure of the composites is uniform and the coarsening behavior of Si
particles does not appear when the Cu content is below 2%, and its distribution uniformity decreases when the Cu
content is more than 2%. The tensile strength and bending strength of the samples rise at first and go down latter with
the increase of the Cu. When Cu content is 2%, the tensile strength and bending strength of composite materials reach
maximum values (268 MPa and 423 MPa), which increase by 66.5% and 46.9%, respectively, compared to the
unalloyed reference composite. With the increase of the content of Cu, the elastic modulus and Brinell hardness increase
gradually.

Key words: aluminum-silicon composite; Al-50%Si, alloy; hot pressing; microstructure; tensile strength; bending

strength; elastic modulus; hardness
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