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Abstract

In this, paper we report on the oxidation kineticgir

of the ternary compounds: SBIC, TiAlCsNgs,
Ti4AIN, g and TEAIC,. For the first two, in the 1000-
1100 °C temperature range and for short time2Qq
hrs.), the oxidation kinetics are parabolic. The
parabolic rate constants arg, (k/s) = 2.68x18 exp
—491.5 (kJ/mole)/RT for FAIC, and 2.55 x1®exp —
458.7 (kJ/mole)//RT for BAICo Ny s At 900 °C the
kinetics are quasi-linear, and up to 100 hrs. the
outermost layers that form are almost pure rutile,
dense and protective. For the second pair, at short
times (< 10 hrs.) the oxidation kinetics are paliabet

all temperatures examined (800-1100°C), but become
linear at longer times. Thg kalues are 3.2xfGexp —
429 (kJ/mole)/RT, for BAIN, ¢ and 1.15x10 exp —
443 (kJ/mole)//RT for BAIC,. In all cases, the scales
that form are comprised mainly of a rutile-baselidso
solution, (Ti.,Aly)O,.yo, where y < 0.01, and some
Al,O;. The oxidation occurs by the inward diffusion
of oxygen and the outward diffusion of Al and Thel

C and N atoms are presumed to also diffuse outward
through the oxide layer. A generalized model is
presented, the basic premises of which are that the
subjection of the (TiAl,)O,.,, solid solution to an
oxygen potential gradient results in its demixingth

the AP* ions dissolving into the rutile at the low
oxygen partial pressure and their precipitation as
Al,O; at the high partial pressure side. It is this
demixing that is believed to result in the formatiaf
pores that concentrate along planes, especially at
longer times and higher temperatures. These layfers
porosity impede the diffusion of Al, but not thosg

Ti and oxygen, which results in the formation of a
highly striated scales where 3 layers: agAtrich, a
TiO,rich and a porous layer repeat multiple (> 10)
times (Fig. 1). Comparison with previously publidhe
results on the oxidation of ;8iC, leaves little doubt
that dissolution of the Al in the reaction layer
enhances the oxidation kinetics. This is most pobba
accomplished by an increase in the oxygen vacancy
concentration. The ramifications of this model he t
oxidation of Ti-aluminides will be discussed.

Figure 1: Cross-sectional SEM micrographs of a
TisAIC, sample oxidized in air at 1100°C for 64 h.
Three layers, a bright TiQayer, a darker alumina
rich layer, and planes of porosities repeat asaltref
demixing. The oxide/air interface is located & thp
of the micrograph.




