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High Temperature Oxidation and Hot Corrosion Behavior
of Titanium Aluminide Intermetallic Alloys
T.H. Yu, K.Y. Song, M.Y. Wang and C.H. Koo
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ABSTRACT

Titanium aluminide alloy has excellent high temperature strength. But its poor oxidation
resistance restricts the application of this alloy at high temperature. In this article, high
temperature oxidation and hot corrosion behavior of titanium aluminide (Ti;Al-Nb) was
investigated and discussed. The experimental results reveal that increasing the content of Al
and Nb in the alloy can improve the oxidation resistance.The oxidation resistance can also be
slightly increased by small addition of Si or Cr. It is harmful to the oxidation resistance of the
alloy by the addition of both V and Mo or Y (except at 900°C). The oxidation mechanism of
Ti;Al-Nb alloy is diffusion-controlled. The effect on improving oxidation resistance by the
addition of Nb is due to the fact that Nb can promote the growth of Al,Os; and make oxide
layer more dense. The structure of oxide layer of TiesAl:sNbyo alloy from the outer surface to
the substrate are Al;O;+TiO,;, TiO. doped with small amount of niobium oxide, TiN and
TiAl TiN layer plays an important role on the growth of oxide layer. In the hot corrosion
behavior, Na can destroy the protective feature of Al,O; in the oxide layer and S may
accelerate the oxidation reaction. Further research on the detailed oxidation and corrosion
mechanism at high temperature is needed in the future.

Key words: Titanium aluminide, High temperature oxidation, Oxidation resistance, Hot
corrosion
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Table 1 Composition of titanium aluminide alloys in
this research
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Fig. 1 Oxidation behavior of binary Ti-Al and Ties-
AlzsNby, alloys at 700°C.
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Fig. 2 Oxidation behavior of TisAl-Nb alloys at
700°C.
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Fig. 3 Oxidation behavior of modified TisAl-Nb al-
loys at 700°C.
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Fig. 4 Oxidation behavior of Ti:Al-Nb alloys at
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Fig. 5 Arrhenius plot of the oxidation kinetics of

Ti;:Al-Nb alloys. Data of TiO, and AlLO,
Forming kinetics are from Ref.(10).
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Fig. 6 Scanning electron micrograph showing oxide
surface of TisAl alloy oxidized in air at 800°C
for 24 hours.
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Table 2 Comparison of oxidation exponent, n, for various titanium aluminide alloys

Temperature °C | TisAl* TizeAlsNbs TissAl:sNbyg TigssAlasNbyoYos TisiAlssNby VMo,
600 1.94 2.31
650 2
700 1.84 1.98 1.76 2.06 2.87
800 1.02 2.10 1.96 2.21 2.03
900 2.19 2.18

*data from Ref.(11)
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Table 3 Activation energy for oxidation of wvarious
titanium aluminide alloys

Alloys Qonias KJ/mol
TisAl 265*
TizoAlsNbs 232
TiesAlsNby, 291
TisssAlzsNbyg Yas 210
TisssAl:sNbyg Crys 233

Tis Al sNb, VMo, 312

*data from Ref.(11)
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Fig. 7 Scanning electron micrograph showing oxide
surface of TissAl:sNby, alloy oxidized in air at
R00°C for 150 hours.
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