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Effect of growth rate on microstructures and
hardness in directionally solidified Ti-46Al-8Nb alloy

LIU Guo-huai, ZHANG Yuan, LI Xin-zhong, CHEN Rui-run, SU Yan-qing, GUO Jing-jie, FU Heng-zhi

(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Ti-46A1-8Nb alloy was studied in directional solidification experiments at different growth rates (3—70 pm/s)
using a Bridgman type directional solidification furnace at a constant temperature gradient. The phase transition,
microstructure and microsegregation were investigated during the directional solidification, and the evolution of cellular
spacing (4), lamellar spacing (4.) and Vickers hardness with the growth rate were measured. The results show that, at the
selected growth rates the growth of primary f phase accompanied with the peritectic reaction is observed, and the final
microstructure is composed of a,/y lamellar structure and B2 phase. The peritectic reaction leads to the distribution of
solute inhomogeneous severely, in which Al is rich in the interdendritic region and Nb is rich in the core of the dendrite.
Additionally it is obtained that the cellular spacing and the lamellar spacing decreased with the increase of the growth rate
in the selected growth rates according to the relationship of 1=719.88v ** and 1,=2.86v *%, respectively. While the
values of Vickers hardness Hy increase with the increase of the growth rate according to the relationship of Hy=300.2v"%,
which could be attributed to the fined lamellar structure due to the high undercooling. The results obtained above were
compared with the previous results in this work.
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Fig.1  Schematic diagram of Bridgman-type directional

solidification furnace
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Fig.2 Metallographs (a;, b;, ¢;) of cross section in mushy zone and BSE images (a;, by, ¢;) of lamellar structure in final

microstructure at different growth rates: (a;, a;) v=5 pmv/s; (by, by) v=30 pm/s; (c;, ¢;) v=70 pm/s
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Fig.4 BSE micrographs of the typical microstructure in
directionally solidified Ti-46Al-8Nb alloy at growth rate of 5
pm/s
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Fig.5 Evolution of cellular spacing with growth rate in
directionally solidified Ti-46Al-8Nb alloy
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directionally solidified Ti-46Al-8Nb alloy
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Fig.7 Evolution of Vickers hardness with growth rate in

directionally solidified Ti-46Al-8Nb alloy
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