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High Temperature Oxidation of an Amorphous Nb-Ni-Al-Si Coating

J. 8. Kim and D. B. Lee

Department of Metallurgical Engineering, Sung Kyun Kwan University, Suwon 440-746

An amorphous coating having a composition of 69.0Nb-16.9Ni-11.9A1-2.2Si
(at.%) was sputter-deposited on STS 304 stainless steel substrate and its oxidation
behavior was investigated in air at 700, 800 and 900C. The oxidation rate in-
creased with the temperature, and the amorphous coating had superior oxidation
resistance compared with the stainless steel until at least 48hr at 900°C. Up to this
stage, the major oxidation products were NiO, AINbO,, Al;0;, Nb,O; and NbO,,
and the oxidation reaction was controlled primarily by the inward diffusion of ox-
ygen. However, after long-time oxidation(336hr, 9007C), the coating was no long-
er oxidation-resistant because of the considerable outward diffusion of substrate
elements. The detailed oxidation mechanism was discussed.
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Fig. 1. Oxidation kinetics of STS 304 and Nb-16.9%
Ni-11.9% Al-2.2%Si coating sputter-deposited on a
STS 304 substrate.
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Fig. 2. STS 304 specimen oxidized at 900°C for
48hr in air. (a) top view, (b} EDS spectrum of
(a), (¢} X-ray diffraction pattern of {a).
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Fig. 3. Nb-16.9%Ni-11.9% Al-2.2%Si coating sput-
ter-deposited on a STS 304 substrate oxidized at
900°C for 48hr in air. (a) top view, (b) EDS spec-
trum of (a), (¢} X-ray diffraction pattern of (a).
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Fig. 4. (a) SEM photograph and (b) EDS line pro-
file of Nb-16.9%Ni-11.9%Al-2.2%Si coating sput-
ter-deposited on a STS 304 substrate oxidized at
900°C for 48hr in air.
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Fig. 5. SEM and XRD results of Nb-16.9%Ni-11.9% Al-2.2%Si coating sputter-deposited on a STS 304 sub-
strate oxidized at 900°C for 336hr in air. (a)photo., {b)XRD pattern of the outer surface, (c)Nb image, (d)
Ni image, (e)Al image, (f)Siimage, (g)Fe image, (h) Cr image.
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