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Table 1 Chemical composition of experimental aluminum alloys W /%
2 e Si Mg Fe Ti La B Sr Al
1 ZL101 6.9 0.33 0.09 - - - 0.02 s
2 ZL101(#/B. La) 6.92 0.32 0.08 - 0.1 0.05 0.02 PN,
3 ZL101A 6.98 0.33 0.12 0.15 - - 0.02 e
4 ZL101A(#SIB. La) 6.85 0.31 0.12 0.13 0.1 0.05 0.02 S
5° Al-18Si-1La-0.5B 18.3 0.17 - 1 0.5 At
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Fig. 1 Macrostructures of Al-Si cast alloys
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Fig. 2 Microstructures of Al-Si cast alloys
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Fig. 3 Variation of Gibbs free energies of LaB, and TiB, with temperature
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Fig. 4 XRD pattern of Al-18Si-La-0.5B cast alloy
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Fig. 5 Microstructure of Al-18Si-1La-0.5B cast alloy
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Fig. 6 Microstructure of Al-18Si cast alloy
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Fig. 8 TEM analysis of Al-18Si-1La-0.5B alloy
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Effect of Combined Modification of La and B on Nucleation of Primary
Phase in Al-Si Cast Alloys

WANG Pei-pei, XIA Shao-hua, LI Chen-lin, ZHA Ming-hui
(CRRC Qishuyan Locomotive & Rolling Stock Technology Research Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

The effects of the combined modification of La and B composite modification on the primary phase of Al-Si
alloys were investigated by means of SEM, XRD and TEM. The results reveal that the primary a-Al phase in
hypoeutectic Al-Si cast alloys can be effectively refined with the combinative addition of La and B since the
LaB, phase was formed in Ai-Si alloy melt, while the process can be suppressed by the addition of Ti due to
the formation of TiB, phase. In the hypereutectic Al-Si alloys, the close-packed plane ({110}) of LaBq crystal
has a good crystallographic relationship with the close-packed plane ({111}) of Si crystal, which means LaB,
may act as the heterogeneous nuclei to promote the nucleation of Si phase.
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