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temperature for structural alloys
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for nickel, titanium and gamma
titanium aluminide alloys
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Table 1 Relationship of tensile properties and

toughness of TiAl with different microstructures

State of Opof O & K/

Material( mole

fraction, % ) microstruccure  MPa MPa % ( MPa*m" 2)
FL 399 428 1.6 24.6
Tr46. 5AF NL 420 460 1.4 23.0
2.5V-1.0Cr DpP 450 535 4.8 11.0
NG 369 427 1.5 10. 8
Tr48AF FL 454 0.5 20.0~ 30.0
2Cr2Nb DpP 480 3.1 11.0~ 15.0
Tr46AF FL 473 473 1.2 20.0~ 22.0
2Cr- 3Nb- 0. 2W DpP 462 462 2.8 11.0
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Fig.4 Schematic illustration of

lamellar structure of TiAFbased alloys
(1m, 2w, 3w —Matrix; 1y, 2p, 3r —Twin variants)
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(Lamellae in specimens of group-1
and group-2 are differently oriented)
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Fig. 18 Lamellar microstructures of well-aligned part in directionally

solidified ingots grown at different velocities
(a) =5 mm/h; (b) —20 mm/h; (¢) —100 mm/ h;
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Fig. 19 Lamellar microstructures close to transition point (P_> D)

in directionally solidified ingots grown at different velocities
(a) =5 mm/h; (b) —20 mm/h; (¢) —100 mm/ h;
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Directional solidification and lamellar orientation control
of TiAl intermetallics

FU Heng-zhi" ?, GUO Jing-jie', SU Yarrqing', LIU Lin®, XU Da-ming', LI Jirr shan
(1. State Key Laboratory of Precision Hot Processing of Metals, Harbin Institute of Technology,
Harbin 150001, China;

2. State Key Laboratory for Solidification Processing, Northwestern Polytechnical University,
Xi an 710072, China)

Abstract: The directionally solidified microstructure of TiAlbased alloys which have potential applications in aerospace and energy industry

is very helpful for improving its mechanical properties with respect to the orientational characteristic of Y+ 0, lamellar. The orientation control-
Ty p! P! ) prop: P )

ling of ¥TiAl during peritectic reaction or transformation was discussed from the view of the selection of phase and structure and the selected

growth of crystal. The effects of seeding, alloying and adjusting of solidification parameters on the structure were analyzed. Many problems

were revealed and that must be overcome in the future in order to get an optimum structure.

Key words: TiAl intermetallics; directional solidification; crystal orientation control
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