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Fig.1 Effect of ceramic crucibles on TiAl alloys directionally soli-

dified in Bridgman way™**!: (a) schematic of Bridgman DS;

(b) Y203 and (c) Al,O3 particles in matrix; (d) reaction layer
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Table 1 Current study on the DS of high Nb-TiAl alloys

Composition/at% Diameter/mm Macrostructure
45-71%% 15 90 mm DS
46-81*1 8 50 mm DS
46-8%° 75 Inward growth

45-8.5-(W, B, Y) "] 7.2 Partly DS

43-8-(B, C) *& 6.8 Partly DS

45-8[! 6.8 Partly DS
45-8-(W, B, Y) 2931 6.5 40 mm basic DS

45-g1] 6.5 Partly DS

45-8 5% 6.5 Partly DS

45-8-(W, B, Y) 1% 6.5 20 mm poor DS

46-804 6.5 30 mm outward growth
44-7-2BB4 6.5 Equiaxed growth
45-6-0.3B%"! 55 Oriented ayly laths
46-81%%) 3 14 mm DS
46-80 3 16 mm basic DS
45-8F"] 3 Partly DS
45-8-xBE" 3 Equiaxed growth
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Fig.6 Effects of lamellar orientation and grain size on properties of TiAl alloys: (a) yield stress; (b) tensile elongation;

(c) comparison between fine and coarse grains™
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Research Progress and Prospect of High Nb Containing
TiAl Alloys Directional Solidification

Yang Jieren™?, Chen Ruirun?, Guo Jingjie?, Ding Hongsheng?, Fu Hengzhi'?
(1. State Key Laboratory of Solidification Process, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Harbin Institute of Technology, Harbin 150001, China)

Abstract: High Nb containing TiAl alloys possess high specific strength and excellent performance at evaluated temperature, which is the
significant development of TiAl intermetallics for applying up to 800 <C. The directionally solidified high Nb-TiAl alloys have huge
potential on the blade materials in the next generation aviation engine with a high thrust-weight ratio. Based on the directional
solidification (DS) of conventional TiAl alloys, the current status of DS high Nb-TiAl alloys was discussed in this paper. Firstly, the DS
methods and mould materials for directionally solidified high Nb-TiAl alloys were introduced. Then the macrostructure, the interface
morphology and the a,/y lamella of directionally solidified high Nb-TiAl alloys were elaborated. Furthermore, the cold crucible directional
solidification of high Nb-TiAl alloys was presented and the mechanical properties of TiAl alloys were analyzed. Last, the prospect of DS
high Nb-TiAl alloys was outlook.

Key words: high Nb containing TiAl alloy; directional solidification; macrostructure; microstructure; mechanical property
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