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Abstract: Nb containing Ti-46Al-xNb (x=0, 6, 7, 8, 9, mole fraction, %) alloys were prepared through tungsten
arc-melting. The effect of Nb addition on the microstructures and mechanical properties were studied. The results show
that a coarse fully lamellar (FL) microstructure is observed in the as-cast Ti-46Al-xNb alloys. At the same time, there are
dendrite segregation of Al in the cast structure and the internal network segregation of Nb in the layer. XRD results
indicate that Ti-46Al-xNb alloys are only composed of y and a, phases. The results of compression test at room
temperature show that the Ti-46AI1-7Nb alloys exhibit superior mechanical properties, with ultimate compressive strength
of 1 715 MPa and compressibility of 24.21%. Scanning electron microscopy (SEM) observation indicates that the fracture
mode of Ti-46Al-xNb alloys is mainly brittle fracture.
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Fig.1 XRD patterns of Ti-46Al-xNb alloys: (a) Ti-46Al;
(b) Ti-46Al-6Nb; (c) Ti-46Al-7Nb; (d) Ti-46Al-8Nb; (e)
Ti-46A1-9Nb
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Fig.2 BSE images of Ti-46Al-xNb
alloys: (a) Ti-46Al; (b) Ti-46Al-6Nb;
(c) Ti-46Al-7Nb; (d) Ti-46AI-8NbD; (e)
Ti-46Al-9Nb
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Fig.3 Morphology (a) and EDX patterns ((b), (c), (d)) of Ti-46Al-8Nb alloy
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%1 Ti-46A1-8Nb £54: /1) EDX 4453
Table 1 EDX analysis results of Ti-46Al-8Nb alloy

Spot I Spot II Spot I1I
wi%  x/% w%  x/% w%  x/%
Al 27.42 4395 36.11 5252 31.71 48.34
Nb 21.68 10.09 12.25 05.17 16.79 07.43
Ti 50.90 4596 51.63 4230 51.51 44.23
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Fig.4 Quasi binary phase diagram of Ti-Al with 8% Nb!"!
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Fig.5 Room temperature compression stress—strain curves of

Ti-46Al-xNb alloys

400
380F  Tid6Al
2 Ti46Al6Nb
2 360 Ti46A17Nb
o Ti46AI8Nb
=
<
S 340
-§ Ti46A19Nb
320F
300
Alloy
6 AN Nb 75 [ Ti-46 Al-xNb &4 1)\ {55

Fig.6 Microhardness of Ti-46Al-xNb alloys
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