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Refining performance and long time efficiency of
Al-Ti-B-RE master alloy

CHEN Ya-jun, XU Qing-yan, HUANG Tian-you

(Key Laboratory for Advanced Materials Processing Technology, Ministry of Education,
Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: AI5TilB and AISTi4RE1B master alloys were prepared by the reaction of complex halide salts with molten
aluminum and rare earth at high temperature. XRD measurement, microstructure analysis and refining experiments were
conducted. The crystal structure and nucleating potential of second phase were investigated and the long time refining
efficiency was studied by comparing the decomposition/dissolution and precipitation rate of different phases. The results
show that AI5STi4RE1B has stronger refining performance and long time efficiency than A15TilB. TiAl; reacts with RE to
form face-centered cubic TiAl,(RE, with lattice parameter of 1.469 nm. Ti,Al,(RE has more lattice planes matching with
aluminum than TiAl;, which provides AI5STi4RE1B with strong ability of resisting the decline of refinement. Besides
Ti,Al, RE decomposes and dissolves at a higher temperature and a lower speed than TiAl;, the viscosity increase of
aluminum melt resulting from the release of rare earth from Ti,Al,(RE is also responsible for the long time efficiency of
AISTi4RE1B.
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Fig.l  Phase analysis for master alloys: (a) AIl5TilB;
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Fig.2 Microstructure analysis of AISTi4RE1B: (a) Micro-
structure; (b) Energy spectrum analysis for point 4; (c) Energy

spectrum analysis for area B
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Fig.3 Refining morphologies of AISTilB after different
treating time: (a) No refining; (b) 5 min; (c¢) 30 min; (d)
360 min
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Fig.4 Refining morphologies of AISTi4REIB after different
treating time: (a) 5 min; (b) 30 min; (c) 60 min; (d) 600 min
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Fig.5 Refining performance comparison between AI5TilB
and AISTi4RE1B
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Table 1 Possible orientation relationships showing TiAl;

matching Al
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2 (22DAVA00D)TiAl,  [110JAI/[210]TiAl;  0.23

3 (01DAL/(00D)TiAl;  [011JAV/[110]TiAl,  4.93
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