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Abstract: The effects of different contents of rare earth La on the microstructure and properties of cast Al-Si binary alloys
were investigated. The results indicate that the addition of a small amount of La can improve the aggregation of eutectic
silicon, weaken the cleavage of the matrix, and refine the nearly nondendritic microstructure of the aluminium matrix when
the La content is 0.15 wt. %. Moreover, the size of eutectic silicon is significantly reduced. As the La content increases, the
yield strength and elongation of the Al-Si alloy initially increase and then stabilize, while the electrical conductivity
gradually increases. The refinement of eutectic silicon reduces the hindrance of Si to electron scattering, thereby enhancing
the electrical conductivity of the alloy. Overall, when 0.15 wt. % La is added, the cast Al-Si alloy has the best overall
microstructure, mechanical properties and conductivity.
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Fig.1 SEM-EDS images of the Al-20La master alloy:
(a) selected EDS region; (b) Al distribution; (c) La distribution
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Tab.1 Chemical compositions of the studied alloys
(mass fraction/%)

Alloy Si La Al

No. 1 8 0 Bal.
No. 2 8 0.1 Bal.
No. 3 8 0.15 Bal.
No. 4 8 0.3 Bal.
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K2 AR La & & 09 % i SR Ak & 4 10 A HA 20 2 . (a) Al-8Si; (b) Al-8Si-0.1La; (c) Al-8Si-0.15La; (d) Al-8Si-0.3La
Fig.2 Microstructure of Al-Si casting alloys with different La contents: (a) Al-8Si; (b) Al-8Si-0.1La; (c) Al-8Si-0.15La;
(d) Al-8Si-0.3La
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Fig.3 SEM-EDS images of the Al-Si casting alloy with and without La: (a) Al-8Si; (b) Al-8Si-0.15La
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Fig.5 Comparison of the electrical conductivity of Al-8Si
casting alloys with different La contents
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