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Fig.1 BSE micrographs of Ti-46Al-0.5W-0.5Si solid-liquid interface

of directionally solidified sample (a) and transverse section

near solid-liquid interface (b) at growth rate of 30 pum/si*”
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Fig.2 OM micrographs of solid-liquid interface of Ti-47Al-2Cr-2Nb

directionally solidified sample (a) and transverse section near
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solid-liquid interface (b) at growth rate of 20 pum/s"*®
x1 AR g BEpHETENEKGE
Table 1 Relationship between x and the possible growth

direction of 2!

Angle between Angle between
lamellar and growth  <0001>/<111> and
direction, #/(9

Possible growth
direction of
growth direction, 8/(%) phase, <uvw>g

43 47 <100>;
44 46 <100>;
45 45 <100>;
46 44 <100>4
47 43 <100>;
48 42 <100>;
50 40 <1113,
65 25 <2113
67 23 <2113
68 22 <211>
74 16 <221>
78 12 <221>
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Fig.3 Schematic diagram of the measurement of the angle between

y-lamellar and growth direction: (a) longitudinal and transverse

section and (b) the lamellar structure cut longitudinally normal

to the lamellar boundaries in transverse section®!
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Fig.5 Macrostructure of the typical directionally solidified TiAl

alloys
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Fig.6 Detailed analyses of the crystal orientation and the corresponding crystal lattice distribution at different growth rates in
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directionally solidified Ti-50AI-4Nb alloy: (a) V=1 pm/s, (b) V=10 pm/s, and (c) V=30 pm/s*
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Determination and Influencing Factors of the Primary Phase in
Directionally Solidified TiAl Alloys

Liu Tong, Luo Liangshun, Wang Liang, Li Xinzhong, Chen Ruirun, Su Yanqing, Guo Jingjie, Fu Hengzhi
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: y-TiAl alloys are potentially used as high-temperature structural materials with a high specific strength and low density. The
mechanical properties of y-TiAl alloys are extremely anisotropic with respect to the lamellar orientation of the microstructures. A balance
combination of room-temperature ductility and strength can be achieved when the lamellar orientation are aligned parallel to the growth
direction. The lamellar orientation can be aligned by a directional solidification technique. However, the orientation of the primary phase
has great influence on room temperature lamellar orientation. This paper reviewed the research progress of the primary phase growth
direction in directionally solidified TiAl alloys, the method for determining the orientation of primary high temperature phase and effects
of solidification conditions and interface on the growth direction of primary phase are presented. Finally, the future research direction was
summarized.

Key words: TiAl alloys; directional solidification; primary phase; growth direction; preferred orientation
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