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Fig.1 OM images of high Al containing TiAl samples: (a) 2Nb, (b) 4Nb, (c) 7Nb, and (d) 9Nb
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Fig.2 XRD patterns of high Al containing cast TiAl alloys with

different Nb contents
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Table 1 Quantitative analysis of y and a. of alloys with
different Nb contents (¢/%)

Alloys y-TiAl a-TizAl
2Nb 92.2 7.8
4Nb 98.0 2.0
7Nb 98.5 15
9Nb 99.5 0.5
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Fig.3 Back scattering electron images of high Al containing TiAl samples: (a) 2Nb, (b) 4Nb, (c) 7Nb, and (d) 9Nb
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Fig.4 Effect of Nb content on tensile strength for high Al
containing cast TiAl alloys at 900 C
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Fig.5 TEM images of high Al containing TiAl alloy with 7Nb after tensile test at 900 C: (a) bright field image,

(b) dark field image, and (c) electron diffraction pattern
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Fig.6 Effect of Nb content on ambient ductility of high
Al containing TiAl alloys
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Effect of Nb Content on High Temperature Strength and Ambient Ductility
of High-Al Containing Cast TiAl Base Alloys

Li Haizhao, Zhang Xiwen, Zhu Chunlei, Li Sheng, Zhang Ji
(China Iron and Steel Research Institute Group, Beijing 100081, China)

Abstract: The influence of Nb contents on the high temperature strength and ambient ductility of cast high Al containing TiAl alloys were
investigated with Nb content varying from 2 at%-~9 at%. Results show that the tensile strength increases firstly and then decreases with
increasing Nb content at 900 <C. The alloy with 7at% Nb has the highest tensile strength at 900 <C, about 587 MPa. The high strength
arising from high Nb solute in the y-TiAl matrix leads to a high critical resolved shear stress (CRSS) of dislocation, reduction of the
stacking fault energy and reduction of diffusivity. Al/Ti antisite defects, the hard orientation of the lamellar and tensile direction and the
twinning may provide substantial hardening of high Al containing cast TiAl alloys. The ambient ductility of the alloy decreases linearly
with Nb content increasing, from 1.2% of 2 at% Nb containing alloy to 0.3% of 9 at% Nb containing alloy, which may be owing to B2
increment with Nb content increasing.
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Corresponding author: Li Haizhao, Candidate for Ph. D., Beijing Key Laboratory of Advanced High Temperature Materials, China Iron &
Steel Research Institute Group, Beijing 100081, P. R. China, Tel: 0086-10-62183386, E-mail: haizhao2008@163.com



