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Abstract

The high-temperature oxidation behavior of Ti39Al-10V alloy that consisted primarily of B-Ti, #TiAl, and
0,-TisAl phases was studied. The relatively thick and porous oxide scales formed consisted primarily of an
outermost, thin TiO, layer, and an outer, thin Al,Os-rich layer, and an inner, very thick (TiO,, Al,O,) mixed
layer. Vanadium was present uniformly throughout the oxide scale. The formation and subsequent evaporation
of V-oxides such as VO, VO,, and V,0;s deteriorated oxidation resistance and scale adherence of the TiAl

alloy significantly.
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Fig. 1. Ti39Al-10V alloy. (a) XRD pattern, (b) SEM
microstructure, etched with 96%H,0 + 2%HF +
2%HNQ;.
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Fig. 2. (a) Standard Gibbs free energies of formation
versus temperature for selected oxides, (b)
equilibrium vapor pressure of VO(s).
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Fig. 3. Weight change vs. time curves of Ti39AI-10V, Ti-

47Al, and Ti-51Al alloys during heating in air from
room temperature to 1273 K.
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Fig. 4. Cyclic oxidation curves of Ti39AI-10V, Ti-47Al,
and Ti-51Al alloys at 1073 and 1173 K in air,
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Fig. 5. Ti39AI-10V after oxidation at 1073 K for 2 hr. (a)

SEM fracture surface of the oxide scale, (b) XRD
pattern.
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Fig. 6. TI39AI-10V alloy after oxidation. (a) SEM image
(1073 K for 15 hr), (b) EDS mappings of (a), (c)
SEM image (1173 K for 60 hr), (d) EDS line
profiles of (c), (e) SEM image (1273 K for 15
hr). In (d), X=outermost TiO, layer, Y=outer
AlLOs-rich layer, and Z=inner (TiO,, AlL,Os) layer.
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