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The effects of Ti on the high temperature oxidation of Ni-based superalloys were investigated by cyclic
oxidation at 850 °C and 1000 °C. The oxide scale formed at 850 °C consists of Cr,0s;, ALOs, and NiCr,O4
layers, while a continuous Al,Os layer was formed at 1000 °C. The oxidation rate of the alloy with higher
Ti content was higher than the alloy with less Ti content at 850 °C, possibly due to the increase in the
metal vacancy concentration in the Cr;O; layer involved by incorporation of Ti*". However, Ti improved
the oxidation resistance of the superalloy at 1000 °C by reducing oxygen vacancy concentration in Al,O;3

layer.
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Table 1. Composition of alloys used in this study (Wt%)

No. | Co| Cr |[Mo | W | Al | Ti |Ta| C B Ni

2Ti |95 8 |25 6 |5 |2 |3 |01 )0.01]|63.89

3Ti |95 8 |25 6 | 5|3 | 3 |01001| 6289
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Fig. 1. Mass gain as a function of oxidation cycle at (a) 850
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Table 2. Kinetic parameters determined from the oxidation curves

850 °C 1000 °C
n k, ((mg/em?’)™h™) n ky ((mg/em’)™h™)
2Ti 3.4 5.9x10* 3.7 1.6x10°
3Ti 3.0 1.4x10° 2.8 1.5x10°
*- matrix A-NIO - NiAl A-ALO, 850 °C - matrix A-NiO O - NiaAl A-A|203 1000 OC
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Fig. 2. XRD patterns of oxidized alloys at (a) 850 °C and (b) 1000 °C.
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Fig. 3. SEM cross-section images of (a) 2Ti and (b) 3Ti alloys after oxidation at 850 °C.

Fig. 4. SEM cross-section images of (a) 2Ti and (b) 3Ti alloys after oxidation at 1000 °C.
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