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Preparation and application of
novel Al-Ti-B-Sr composite master alloy wire
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Abstract: The Al-5Ti-1B-10Sr master alloy wire (d 9.5 mm) was prepared by three-stage-feedstock method and hot
extrusion process, with pure Al, K,TiFs, KBF, and Al-20Sr master alloy (mass fraction, %) as raw materials. The wire
surface is smooth, and without bubbles, peeling and cracks. The results show that, the Al;Sr phase is in the shape of block
with many pores and cracks, and with an average size of 43.2 pm in length and 26.8 pm in width; the Al;Ti phase exhibits
granular shapes with an average diameter of 14.4 um; the TiB, phase is very fine with an average size of 1.42 pm, and the
percent of TiB, particles with size no larger than 1.97 pm reaches 95.77%. When Al-5Ti-1B-10Sr is added into the
Al-13Si alloy, not only the grain size of a(Al) is significantly refined, but also the eutectic Si phase changes from the
coarse acicular into fine fibrous or granular. Compared with the untreated Al-13Si alloy, the hardness increases by 43.2%
after adding Al-5Ti-1B-10Sr, up to 96.5HB, showing a good performance of both refinement and modification.
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Fig.1 Macroscopic feature of Al-5Ti-1B-10Sr master alloy
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Fig. 2 XRD pattern of Al-5Ti-1B-10Sr master alloy wire
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Fig. 3 Metallographs and EDS patterns of Al-5Ti-1B-10Sr master alloy wire: (a) Lower magnification; (b) Higher magnification
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Fig. 6 Metallographs of Al-13Si alloy after adding Al-5Ti-1B master alloy: (a) Lower magnification; (b) Higher magnification
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Fig. 7 Metallographs of Al-138Si alloy after adding Al-10Sr master alloy: (a) Lower magnification; (b) Higher magnification
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Fig. 8 Metallographs of Al-13Si alloy after adding Al-5Ti-1B+Al-10Sr master alloy: (a) Lower magnification; (b) Higher

magnification
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Fig. 9 Metallographs of Al-13Si alloy after adding Al-5Ti-1B-10Sr master alloy: (a) Lower magnification; (b) Higher magnification
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