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Microstructure Evolution and Properties of W and Cr Microalloying High Nb-TiAl Alloy
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Abstract: W and Cr microalloying high Nb-TiAl alloy was prepared by vacuum induction suspension melting. The
as-cast microstructure and tensile properties of the alloy at room temperature were investigated by means of opti-
cal microscopy, scanning electron microscopy and MTS810 universal testing machine, and solidification phase
transition path as well as forming mechanism of segregation were analyzed. The results indicate that the W and Cr
can enlarge the g-phase region and decrease the a-phase region of Tisss5 Alis Nby Wy, Crg o5 alloy, where the grain
size is (230210) pm. The solidification path is L>8+L’—>B+L’+a;—>B+ta—>a—>a+y—>a,+7+B;, and mi-
crostructure is dominated by ¥ and a, phase, accompanied with a small amount of residual §(B,) phase, which
are mainly distributed at the grain boundary or internal layer. The tensile strength and elongation of as-cast alloy
at room temperature is 600 MPa and 0.44 % , respectively. The fracture mode is a mixture characteristics of trans-
granular cleavage fracture and intergranular brittle fracture.
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Tab.1 Chemical composition of TiAl casting ingot %
Ea
Al Nb w Cr Ti
14.91 8.08 0.21 0.25 St
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Fig.1 Metallographic structure and XRD pattern of as-cast alloy
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Fig.2 SEM images of as-cast Tis5 Alis Nbg Wi, Cry o5 alloy
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Tab.2 EDS analysis at different positions in Fig.2b %

g

fr g Ti Al Nb w Cr
1 51.79 34.79 12.05 0.51 0.81
2 49.75 36.48 12.09 0.73 0.95
3 48.08 40.38 10.28 0.49 0.76
4 46.92 44.13 8.95 . .
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Fig.3 Dimension of macrospecimen before and after

tensile fracture
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Fig.4 Dimension of alloy before and after tensile fracture
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