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Effect of Mg on microstructures and mechanical properties of
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Abstract: In-situ TiB,/Al-7Si composites were fabricated by K,TiFs and KBF, compounds reaction in Al-7Si melt. The
effect of Mg on the microstructures and mechanical properties of TiB,/Al-7Si were investigated by using XRD, SEM,
optical microscopy, hardness and wear testing techniques. The results show that TiB, particles with average size of about
0.5 pm are produced. The hardness and wear resistance increase with increasing TiB, content. Adding about 1.5%Mg in
melt restrains the conglobation of the TiB, particles, which makes the size of TiB, particle decrease and the distribution of
TiB, particle is more homogeneous. The strengthening effect of TiB, particles is enhanced and the hardness and wear
resistance of composites are obviously improved. The excess Mg decreases the refinement effect of TiB, particles, but the
hardness and wear resistance are improved continuously.
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Table 1 Chemical composition of alloy and composites (mass

fraction, %)

Alloy Si TiB, Mg Al
Al 7 0 0 Bal
A2 7 2.5 0 Bal
A3 7 5 0 Bal
A4 7 5 1.5 Bal
A5 7 5 3 Bal
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Fig.1 XRD patterns of Al-7Si alloy and composites: (a) Alloy
Al; (b) Alloy A2; (c) Alloy A3; (d) Alloy A4; (e) Alloy AS
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Fig.2  Metallographic microstructure
of as-cast alloys and composites: (a) Al-
7Si; (b) 2.5%TiB,/Al-7Si; (c) 5%TiB,y/
Al-7Si; (d) 5%TiByAl-7Si+1.5%Mg;
(e) 5%TiB,/Al-7Si+3%Mg
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Fig.3 Morphologies of TiB, particles in composites: (a) 2.5%TiB,/Al-7Si; (b) 5%TiB,/Al-7Si; (c) 5%TiB,/Al-7Si+1.5%Mg; (d)
5%TiB,/Al-7Si+3%Mg
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Fig.4 SEM images of TiB, particles in composites and area scanning distribution of elements in Fig.4(b): (a) 5%TiB,/Al-7Si; (b)
5%TiB,/Al-7Si+1.5%Mg; (c) Ti; (d) B
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Fig.6 Effect of loads on mass loss(a) and friction

coefficient(b) of Al-7Si alloy and composites
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Fig.7 Morphologies of wear surface of Al-7Si alloy and composites: (a) Al-7Si; (b) 5%TiB,/Al-7Si; (¢) 5%TiB,/ Al-7Si+1.5%Mg;

(d) 5%TiB,/Al-7Si +3%Mg
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