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Effect of Aluminide-Yttrium Composite Coatings on the
High Temperature Oxidation of TiAl alloy

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

The improvement of oxidation resistance of TiAl and TiAl-2.8at% Nb was in-
vestigated using a composite coating of pack aluminizing and yttrium ion plating.
The post heat treatment was performed after Y-ion plating to improve further the
stability of the aluminide coating. The effect of composite coating was evaluated
by isothermal and cyclic oxidation tests at 950°C and 1100C in air. The mechani-
cal property of TiAl; layer formed on the surface by pack aluminizing depended
considerably on the third alloying element in TiAl matrix. A large number of
crack was found in the TiAl, laye.r formed on the TiAl. Whereas, no crack was
found in the TiAl; layer formed on the TiAl-2.8Nb. Pack aluminizing was effec-
tive for improving the oxidation resistance of TiAl-2.8Nb specimen, but spalla-
tion of Al,O; was continued during cyclic oxidation. Specimens with pack-
aluminide and yttrium composite coating showed superior oxidation resistance to
the single aluminized speicmen. The Y-coating with post heat treatment suppressed
spallation of Al;O; formed on the aluminized specimen.
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Fig. 1. (a) X-ray diffraction pattern, (b) SEM
image and (c) WDS line profiles of diffusion
aluminide coating on TiAl alloy.
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Fig. 2. Microstructures of diffusion aluminide
coatings on (a) TiAl and (b} TiAl-Nb.
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Fig. 3. Microstructures of diffusion aluminide coatings on TiAl and TiAl-Nb after microhardness test. (a)
TiAI(20g), (b) TiAI(50g). {c) TiAI-Nb(300g) (d) TiAl-Nb(500g).
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Fig. 4. SEM image and WDS line profiles of com-
posite coating on TiAI-Nb/PC/Y +HT specimen.
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Fig. 7. Surface appearance of TiAl/PC after cyclic
oxidation at 1100°C for 600 cycles.
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Fig. 9. Fractographies of various oxide scales fractured in liquid nitrogen after oxidation at 950°C for 100
hours (a) TiAI-Nb {b) TiAI-Nb/PC (c) TiAl-Nb/PC/Y (d) TiAl-Nd/PC/Y +Hy.
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