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Microstructure and Properties of Ti and Sc Microalloyed Aluminum Alloys
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Abstract; The effects of Ti and Sc microalloying on the microstructure and mechanical properties of industrial pure aluminum
were investigated by adding microelements Ti and Sc or in combination to industrial pure aluminum. The results show that the
grain refinement effect of 0. 2% Sc is not ideal , but the strength and hardness of the alloy can be improved effectively, while the
elongation is slightly reduced by the solid solution strengthening effect of Sc element. While 0.2% Ti has a good grain refining
effect ,the microstructure of the alloy is completely transformed into equiaxed grains,and the strength and plasticity of the alloy
are significantly improved , but the hardness is not significantly changed. The average grain size of the alloy is only about 80 pm,
and the strength, elongation and hardness of the alloy are the best. The eutectic point of Al- Sc can be reduced by Ti/Sc
composite microalloying. The Al; (Sc,Ti) composite strengthening phase can be formed by Ti instead of some Sc in Al;Sc,
which can be used as the heterogeneous nucleating core of a( Al) ,so as to refine the microstructure and strengthen the Al alloy.
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Fig. 1 Dimension of graphite molds for tensile and
metallography samples
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Tab.1 Chemical composition of the alloy
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Fig. 2 Macrostructure of the sample with different content of refiner
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Fig. 3 Microstructure of the alloy added with 0.2% Ti alone and combined 0.2% Sc¢ and 0.2% Ti
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Fig. 4 Nucleation particle and energy spectrum analysis after adding 0.2% Sc alone
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Fig. 5 Nucleation particle and energy spectrum analysis after adding 0. 2% Ti alone
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Fig. 6 Nucleation particles and energy spectrum analysis after adding 0.2% Sc and 0.2% Ti
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