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In recent years, titanium aluminide (TiAl) alloys have replaced nickel-based superalloys in low-pressure turbine (LPT) blades
of aircraft jet engines to improve the efficiency of the engines by reducing their weight. In addition, new S containing TiAl alloys
that have an ordered f phase at service temperatures with mechanical properties superior to those of conventional alloys have
been proposed. The next-generation TiAl alloys are likely to contribute to the advancement of more efficient aircraft jet engines.
LPT blades of TiAl alloys are predominantly fabricated by precision investment casting. However, the surface oxidization and
contamination from the crucible are significant concerns in the casting process. The surface layer containing oxide and contamination
must be removed after the process. Thus, it is necessary to establish a new manufacturing process for TiAl LPT blades. The additive
manufacturing process of electron beam powder fusion (EB-PBF) has attracted much attention for new fabrication process of TiAl
LPT blades. In this article, we describe our research results on fabrication and microstructure control of £ containing TiAl alloys by
the EB-PBF process, as well as microstructure control techniques by heat treatment.
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Fig. 1 Variations in £; (a) and f; (b) of B-containing TiAl alloys

fabricated by EB-PBF as a function of E.
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Fig.3 Schematic drawings of phase diagram (a) and time-temperature-transformation (TTT) diagram (c) of
p-containing TiAl alloys. Illustrations showing evolution of microstructures at the top surfaces of S-containing
TiAl alloys fabricated by EB-PBF at high (b) and low (d) £ conditions.
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Fig. 6 Microstructure of S-containing TiAl alloys fabricated by EB-PBF subjected to the first heat treatment at
1300C for 2 h (a) and the second heat treatment at 1000 for 0.1 h (b) and 0.5 h (c).
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