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Effect of Aluminization Time on the High Temperature Oxidation Behavior of PtAl Coating
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Abstract: PtAl coating was prepared by plating platinum on GH586 Ni-base superalloys surface and
solid-aluminizing for different time in powder pack. Through X-ray diffraction (XRD) and scanning
electron microscopy (SEM), the variation of phase structure and microstructure of PtAl coating during the
high temperature oxidation were determined and discussed. The results showed that during the high
temperature oxidation, the probability of f-NiAl phase transformed into y’-Ni3;Al phase decreased with the
increase of aluminizing time. As a result, the formation time of Al,O; film was shortened, leading to the
increase of the thickness of element (Cr, W etc. as the diffusion barrier effect) enrichment region. These
greatly improved the inoxidizability of Ni-base alloys. It is therefore concluded that PtAl coating,
produced by aluminizing for 3 hours, possesses the optimal inoxidizability and the oxidation rate constant
ky=1.17x10°.
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Fig.1 XRD and scanning electron micrograph of PtAl coating aluminized for 1 h and oxidation at 1000°C

[(a). The XRD patterns; (b1~d1). Surface morphology; (b2~d2). Sectional morphology]
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Fig.2 XRD and scanning electron micrograph of PtAl coating aluminized for 2 h and oxidation at 1000°C

[(a). The XRD patterns; (b1~d1). Surface morphology; (b2~d2). Sectional morphology]
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[(a). XRD; (bl~dl). FMEI: (b2~d2). #RIHIH]

Fig.3 XRD and scanning electron micrograph of PtAl coating aluminized for 3 h and oxidation at 1000°C

[(a). The XRD patterns; (b1~d1). Surface morphology; (b2~d2). Sectional morphology]
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