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Effects of Palladium Buffer Layer on the Oxidation Resistance of
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Abstract In this study, the effects of Pd buffer layer on the oxidation resistance of Pt modified-pack aluminized
Inconel 738LC, used for gas turbine, were investigated. Pd was electroplated on Inconel 738L.C, and Pt was
electroplated on the electroplated Pd surface. Thus, the thickness of electroplated Pt/Pd was 10 ym and the
atomic ratio of Pt : Pd was about 6 : 4. After Pt/Pd electroplating, Inconel 738L.C was pack aluminized to form
the oxidation resistant layer. To investigate the oxidation resistance of Pt/Pd modified-pack aluminized Inconel
738LC, iso-thermal oxidation and cyclic oxidation were performed. The iso-thermal oxdation and the cyclic
oxidation data indicated that the Pt/Pd modified-pack aluminized Inconel 738L.C was more oxidation resistant
than the Pt modified-pack aluminized Inconel 738LC. It was thought that the difference of thermal expansion
coefficient between Inconel 738LC and Pt was lowered by the Pd buffer layer.
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Table 1. Thermal expansion coefficient of materials at room
temperature.

Materials Thermal expansion coefficient
Pt 8.8X 10°/K
Pd ‘ 11.8X 109K
Ni base super alloy 12~13X 10°%K
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Fig. 1. Schematic diagram of pack aluminizing apparatus.
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Fig. 2. Schematic diagram of cyclic oxidation experimental apparatus(a) and temperature-time cycle(b)
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Fig. 3. Cross-sectional SEM images of Pt electroplated IN738LC(a), Pt/Pd electroplated IN738L.C(b), and EDS line scanning of
Pt/Pd electroplated IN738LC(c).
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Fig. 4. SEM images of pack aluminized IN738LC(a), Pt modified-pack aluminized IN738LC(b), and Pt/Pd modified-pack

aluminized IN738LC(c)
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Fig. 5. XRD patterns of pack aluminized IN738LC(a), Pt
modified-pack aluminized IN738LC(b), and Pt/Pd modified-
pack aluminized IN738LC(c)
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Fig. 6. Cross-sectional SEM images and EDS line scanning of pack aluminized IN738LC(a), Pt modified-pack aluminized
IN738LC(b), and Pt/Pd modified-pack aluminized IN738LC(c)
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Fig. 7. Weight gain of Pt modified-pack aluminized IN738LC(a) and Pt/Pd modified-pack aluminized IN738LC(B) with a function
to time at constant temperature.
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of Pt, P/Pd modified-pack aluminized IN738LC.
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