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Effects of trace B and Y elements on microstructures of

cast Ti-Al-Nb-W alloy
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(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;

2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of trace elements B and Y on the microstructures of cast Ti-Al-Nb-W alloy were investigated by
optical microscopy, scanning microscopy and transmission electron microscopy. The results show that the following
sequence of phase transformations takes place during the solidification of the Ti-47A1-4Nb-0.6W alloy as:
L—p+L—(f+o)tL—(f+a)ty—aty—(aty )+y—(ayty)+y. The solidification sequence remains unchanged after adding
of trace elements B and Y. With the addition of a small amount of element B, the original colony and lamellar sizes of the
Ti-47Al-4Nb-0.6W alloy are refined due to the formation of short-stick shaped TiB, phases. The rare earth element Y is

mainly distributed along the boundaries of the colonies in the form of Y,0; particles. A further refined microstructure can

be obtained as a result of the combined effects of elements B and Y.
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Fig.3 TEM image of as-cast Ti-47A1-4Nb-0.6W alloy showing

lamellar structure inside colony
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Fig.2 SEM-BSE micrograph for as-cast Ti-47Al-4Nb-0.6W 4 Ti-47A1-4Nb-0.6W-0.2B

alloy and EDS line profiles showing alloy elements distribution Fig.4 SEM-BSE images of as-cast Ti-47Al-4Nb-0.6W-0.2B
along line in Fig.2(b): (a) SEM-BSE micrograph; (b), (c) EDS alloy: (a) Whole microstructure; (b) Microstructure of

line profiles precipitation
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Fig.5 TEM images of Ti-47A1-4Nb-0.6W-0.2B alloy: (a) Microstructure and diffraction patterns of precipitation; (b) Lamellar
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structure
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Fig.6 SEM-BSE images of as-cast Ti-47Al-4Nb-0.6W-0.2B-0.05Y alloy: (a) Whole microstructure; (b) Microstructure of

precipitation
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7 Ti-47A1-4Nb-0.6W-0.2B-0.05Y TEM
Fig.7 TEM images of Ti-47A1-4Nb-0.6W-0.2B-0.05Y alloy: (a) Microstructure of precipitation; (b) Lamellar structure
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