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Research development of grain refinement and refining
mechanism of non-ferrous metals and alloys by chemical method
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Abstract: The uniform and fine equiaxed grain not only improves the strength and hardness of the materials , but also
improves their plasticity and toughness. Grain refinement is also the important method to improve the qualities of
castings and has significant effect on the deeply processing properties. The chemical refinement method with excellent
advantages such as simple operation, not necessary to change the experimental equipment, and good effects in refining
have attracted increasing concern. Combined with the research work about refining Al and Al alloy, pure Ni and pure Sn
done by the writers, the representative grain refiners of the non-ferrous metals and alloys and the refining effects were
reviewed. The classic theories of the chemical method to refine the grain size were summarized. Finally, the future trends
about chemical method to refine the non-ferrous metals and alloys were prospected.
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Fig.1 Macrostructure of industrial pury Al by using different
refiners'Y: (a) Refiner A; (b) Refiner B; (c) Refiner C; (d) Refiner D;
(e) Refiner E; (f) Refiner F; (g) Refiner G
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Fig.4 Macrostructures of 8011 alloy without refiner (a) and
by adding Al-Ti-C refiner (b)
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