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Forming of TiAlSi Intermetallics in Al-18Si-5Ti Alloys
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ABSTRACT: Al-18Si-5Ti alloys were selected to research the develop rules on compositions, structures and morphologies of
TiAlSi intermetallics. By changing preparation technology (such as reaction in melt and liquid-solid reaction) and melting tem-
perature & raw materials (Ti source), flake-like and block-like Ti;AlsSij, or Ti(Al_,Si,); phases could be obtained. When Ti
sponge was taken as raw material, higher melting temperature preferred to form flake-like Ti;Al5Si;, particles, while block-like
morphological Ti;AlsSij, particles could be synthesized at lower temperature. By adding K, TiFg salt or Al-10Ti master alloy in-
to Al-Si melt, or using mixed Al, Si, and Ti powders as raw materials, block-like Ti;AlsSi;, or Ti(Al;_,Si,); could be achieved
either through reactions in the melt or via diffusion procedures between liquid and solid phases. Adjustment of melting parame-
ters could achieve design of TiAlSi phase of Al-Si alloy.
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Fig.1 Microstructures analysis of Al-18Si-5Ti alloys prepared with Ti sponge as raw material at different melting temperature
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Fig.2 XRD of Al-188Si-5Ti alloys prepared with Ti sponge as
raw material at different melting temperature
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Fig.3 Microstructure analysis of Al-10Ti master alloy and Al-18Si-5Ti alloy
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