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Abstract

Alloys of Ti-43%Al-2%W-0.1%Si were oxidized isothermally and cyclically between 900°C and 1050°C,
and their oxidation characteristics were studied. During isothermal tests, the alloys oxidized slowly up to

1000°C

, but fast at 1050°C. Though the scale adherence was not good above 900°C, the alloys displayed bet-

ter oxidation behavior than unalloyed TiAl alloys. The oxide scales consisted primarily of an outer TiO, layer,
intermediate Al,O;-rich layer, and an inner mixed layer of (TiO.+AlLQOs:). Tungsten was present mainly at
the lower part of the oxide scale, while Si over the whole oxide scale.
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Fig. 1. TI43AI-2W -0.1Si adloy: (a) XRD pattern,
(b) SEM microstructure etched with (75%H;
O, 15%HF, 15%HNO;) solution.
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Fg. 2. Oxidation kinetics of TI43AI-2W -0.1S at
900, 1000 and 1050°C in ar: (a) isothermal
oxidation, (b) cyclic oxidation.
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Fig. 3. Arrhenius plot of high temperature k, data of
TI43A~-2W -0.1S1 during isothermal oxida-
tion in air. Values of k, for AlO;-forming ki-
netics,” TIO.-forming kinetics,'® Ti-50Al,""
Ti-48Al1,'» and Ti-47AI" are included.
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Fig. 4. XRD pattern of the oxide scales formed on
Tid3Al -2W -0.1S1 after isothermal oxidation
at 900 for 60 hr.
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Fg. 5. EPMA results of the oxide scales formed on Ti43Al-2W -0.131 after isothermal oxi-

dation for 60 hr: (a) 900C, (b) 1000TC,
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Fig. 6. SEM/EDS results of the oxide scales after cyclic oxidation at 1000°C for 57
hr (57 cycles) : (a) Ti48AIZW, (b) Ti43Al-2W -0.1Si.

Fig. 7. SEM/EDS results of the oxide scaes after isothermal oxidation at 900°C for 60 hr:

(@) Ti43AI-2W -0.1Si, (b) Ti47Al, (c) Ti51AL
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