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Influences of Nanocrystalline Coating on Hot Corrosion Behavior of DD98M Alloy
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Abstract: In order to investigate the influences of nanocrystallization on the hot corrosion behavior of DD98M alloy, a
nanocrystalline coating with the same composition as DD98M alloy was deposited by means of a magnetron sputtering
method. The structure and hot corrosion properties of the coatings were analyzed by XRD, SEM/EDS, and TEM, respectively.
The results indicate that the DD98M sputtered nanocrystalline coating possesses a typical columnar structure with the width of
the columnar grains ranges from 30 to 100 nm. The coating is composed only of y phase and exhibits an apparent (111)
texture. After exposure for 5 h in molten Na,SO,+25%K,SO, and Na,SO,+25%NacCl salts at 900 °C, DD98M alloy occurs
severe corrosion. The nanocrystalline coating exhibits good hot corrosion performance in the molten sulfate; however, in
molten Na,SO4+25% NaCl salt, the corrosion resistance of DD98M alloy is not significantly enhanced by the nanocrystalline
coating and the pre-oxidized coating. Nanocrystallization prompts the rapid formation of alumina scale on the coating surface
in air and in molten sulfate, significantly improves the corrosion resistance of DD98M alloy in sulfate, and the pre-oxidation
treatment of the sputtered coating leads to an even better effect.
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Fig.2 Surface, cross section and fracture morphologies of as-deposited DD98M nanocrystalline coating
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Fig.3 XRD patterns of DD98M alloy and its as-sputtered
nanocrystalline coating
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Fig.4 Surface and cross section TEM bright field images of the as-
sputtered DD98M nanocrystalline coating
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Fig.5 Corrosion kinetics curves of DD98M alloy and two types of
sputtered nancrystalline coatings in Na,SO4+25%K,SOj salt at 900 °C
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Fig.6 Macrographs of DD98M and two types of sputtered
nanocrystalline coatings after corrosion in Na,SO4+25%K,SOy, salt
at 900 °C
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Fig.7 Surface and cross section morphologies of DD98M alloy and two types of sputtered nanocrystalline coatings after corrosion in

Na,S0,+25%K,S0, salt at 900 °C
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Fig.8 XRD patterns of DD98M alloy and two types of sputtered

nanocrystalline coatings after corrosion in Na,SO4+25%K,SO, salt
at 900 C
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Na,S0,+25%NaCl salt at 900 C
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