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ABSTRACT The oxidation energies of AloO3 and TiO9 containing different transition metal alloying
elements were calculated by using a first—principles plane-wave pseudoptential method, the effect of
alloying on the relative stabilities of Al,O3 and TiOs was also analyzed. The results showed that
almost all the alloying elements increased the oxidation energies of AlsO3 and TiOs, i.e., destabilized
both Al,O3 and TiO3. Comparing the oxidation energies of AlsOs and TiOs, it was foud that, W,
Mo, Re, Nb, etc., decreased significantly the stabilities of Al,Og3 relative to that of TiOs, indicating
that these alloying elements may hamper efficiently the inner oxidation of Al in the v—TiAl matrix so
as to increase the high—temperature oxidation resistance of v—TiAl.

KEY WORDS first principle, v—TiAl, alloying, oxidation energy, relative stability, internal oxidation
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Fig.1 Overview of the effects of the alloy elements on the oxidation resistance of v-TiAl[7—11,13,15]
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Table 1 Calculated equilibrium lattice parameters of TiO2 in

comparison with experimental and other theoretical

data
a, nm ¢, nm
Present 0.4655 0.2972
GGA-PBE[28] 0.4629 0.2963
GGA-PBE[?9] 0.4650 0.2970
Expl30! 0.4594 0.2959
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Table 2 Calculated equilibrium lattice parameters of AloOs

in comparison with experimental and other theoret-

ical data
a, nm «a, deg
Present 0.5182 55.31
GGA-PWI[3Y 0.5195 55.32
LDA-HL[32] 0.5123 55.43
Expl33] 0.5136 55.28

Note: a—angle between lattice vectors
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Table 3 Effects of W and Cu on the charge transfer in AloO3

and TiO9
Phase Condition Ti/Al (6] W/Cu
Al203 Undoped +2.481 -1.654
W-doped +2.478/+42.480 -1.545/-1.549 +1.825
Cu-doped +2.482/+42.482 -1.464/-1.464 +1.301
TiO2 Undoped +2.280 -1.136
W-doped +2.195 -1.123 +2.785
Cu-doped +2.250 -1.043 +1.395
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