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High temperature oxidation of surface polished treatment
Pt-modified-aluminide bond coats
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Abstract: Platinum modified aluminide bond coats on nickel base superalloy CMSX-4 were fabricated by electroplating
and Al diffusion saturation technology. And the alumina surface morphology and cross-section microstructure of polished
samples were studied after cyclic oxidation in air at 1 100 “C. The results show that the oxides ridges and protrusions on
low Pt content coatings are suppressed by surface polished treatment. And the thermally grown oxide (TGO) undulation
of high Pt content coatings is also inhibited. Root-mean-square roughness (RMS) is about 1.5 after 1 000 h cyclic
oxidation and linear roughness (L/Ly) is rapidly diminishing through quantitative studied for polished Pt-modified
aluminide compared with as-aluminized bond coats. However, the wavelength of TGO undulations shows a little
increasing trend. From further study, the polishing treatment bond coats show better TGO adherence and lower alumina
growth rate.
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Fig.1 SEM images of TGO surface morphology after 1 000 h cyclic air oxidation at 1 100 C: (a), (b) As-aluminized low ay

coating; (¢), (d) As-aluminized high ay, coating; (e), (f) Polished low a,, coating; (g), (h) Polished high a4, coating
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Fig.2 Change of residual stress of samples with cyclic

oxidation time after 1 000 h air cyclic oxidation at 1 100 C
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Fig.3 SEM images of cross-section of Pt-modified aluminde coatings after 1 000 h cyclic air oxidation at 1 100 C: (a), (b) Low

ay; coating; (c), (d) High aa; coating; (b), (d) Polished samples
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