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A Comparison of Effect of Yttrium Coating on the High Temperature Oxidation
Resistance of Ni;Al and TiAl alloys

Hwan Gyo Jung and Kyoo Young Kim
Center for Advanced Aerospace Materials (CAAM)
Pohang University of Science and Technology, Pohang 790-784

Yttrium(Y) coating was incorporated by ion-plating method on the NijAl and
TiAl alloys to improve the oxidation resistance of the alloys. After Y-coating,
heat treatment at low oxygen partial pressure was carried out. Performance of Y-
coated specimens was evaluated by isothermal and cyclic oxidation tests. A simple
coating of Y could not influence the oxidation behavior of NijAl and TiAl alloy.
However, a large difference between the oxidation behavior of Y-coated NijAl
and that of Y-coated TiAl alloy was observed by the post heat treatment after Y-
coating. The post heat treatment in Y-coated NijAl improved significantly the ox-
idation resistance of NisAl, but the post heat treatment in Y-coated TiAl alloy
gave a detrimental effect on the oxidation resistance of TiAl alloy, because it en-
hanced formation of TiO;. The improvement of oxidation resistance of TiAl alloy
can be favored by increase in Al content in the surface region using Al+Y com-
posite coating.
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Fig. 1. Isothermal oxidation curves of Ni;Al speci-
mens tested at 1100°C.
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Fig. 2. Isothermal oxidation curves of TiAl speci-
mens tested at 950°C.
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Fig. 4. Fractography and cross-sectional analysis of oxide scale formed on TiAl specimen after oxidation at
950°C for 100 hours. (a) Fractography, (b) SEM image, (c) Ti mapping, (d) Al mapping.
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Fig. 5. Fractography and cross-
sectional analysis of oxide scale
formed on TiAl/Y specimen after
oxidation at 950°C for 20 hours.
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(c) Y mapping, (d) Ti mapping
(e) Al mapping.
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at 1100°C and 1072 torr for 20 hours.
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Fig. 13. AES depth profie of (a) NiAl/Y+HT
speciem and (b) TiAl/Y +HT specimen.
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