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Fig.1 DTA curve of the Al-Ti-C master alloys
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Fig.3  EPMA surface-scanning of Al-Ti-C master alloy: (a) the
back-scattered electron image; (b, c, d) the surface-

scanning pattern of Al, Ti, C, respectively
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Fig.4 Microstructures of Al-Ti-C master alloy for the different

irradiation time: (a) 1.0 s and (b)1.5 s

Fig.5 Microstructures of Al-Ti-C master alloy under different
irradiation powers: (a) 800 W and (b) 1200 W
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Influence of Irradiation Parameters on Microstructures of Al-Ti-C Master Alloys
by Laser-Induced Self-Propagating High-Temperature Synthesis (SHS)

Zhuang Hongyu, Pan Xuemin
(State Key Laboratory for Materials Modification by Laser, lon and Electron Beams, Dalian University of Technology,
Dalian 116024, China)

Abstract: Al-Ti-C master alloys were prepared by laser-induced self-propagating high-temperature synthesis (SHS). The influence of
different irradiation parameters of the laser on the microstructure of synthesized product was investigated, and the refinement effect of the
obtained master alloy for commercially pure aluminium is also evaluated. The results show that the laser irradiation parameters have
significant influence on the microstructure of the Al-Ti-C master alloys. Under the condition of the laser irradiation time 1.0 s and the
power in 1000 W, the microstructures of prepared Al-Ti-C master alloys are composed of the granular TiAl; and TiC, which are dispersive.
The diameter of TiC is about 1 pm, and that of the granular TiAlsis about 1.5 pm. The 0.1% addition of this master alloy to the molten
commercially pure aluminium is most excellent; the average grain size is 120 pm after refinement.
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