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Degradation mechanism of Ni based Al plasma spray coatings in
molten sulfate salts

Chengxiang WU, Kenji TOMIDA, Masaru OKUYAMA

ABSTRACT

The anodic polarization and AC impedance measurements were conducted in
50mol%Na:S50+-50mol % L1.SO. molten sulfates for Ni based Al plasma spray coatings at
923-1073K. It was found that the corrosion resistance of Ni based Al plasma spray
coatings was very poor. The results obtained from polarization measurement were well
correlated with that from AC impedance monitoring. SEM observation showed that
accelerated corrosion occurred between coating layer and the Ni substrate. The existence
of sulfur was confirmed at coating layer/Ni substrate interface by EDX analysis. The
degradation mechanism of Ni based Al plasma coatings was discussed.
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Fig.1 Polarization curves of Al plasma coated Ni in
50mol%Na: SO. — 50mol%Li. SO« molten salts, air
atmosphere.
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Fig.2 Polarization curves of Al plasma coated Ni
and Inconel600 in 50mol% Na: SO« —50mol%Li. SO.
molten salts at 923K, air atmosphere.
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Fig.3 Bode diagram of Al plasma coated Ni in
50mol%Na. SO. — 50mol%Li. SO« molten salts at
1073K, air atmosphere.
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Fig.4 Changes in corrosion resistance for Al plasma
coated Ni in 50mol% Na: SO« —50mol%Li. SO« molten
salts at different temperature, air atmosphere.
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Fig.s Changes in corrosion resistance for Al plasma
coated Inconel 600 and Ni in 50mol% Na.SO.—
50mol%Li.S0. molten salts at 923K, air atmosphere.
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Fig.6 Photographs for the surface of Al plasma coated
Ni after 5h inmersion in 50mol%Na: S0 —50mol%Li. S0,
molten salts at 923K, air atmosphere. (a): no obvious
corrosion; (b): accelarated corrosion.
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Fig.7 Photographs for the cross section of Al plasma
coated Ni after 5 h immersion in 50mol% Na. SO.—
50mol% Li. SO« molten salts at 923K, air atmosphere.

Fig.8 Photograph for the surface of Al plasma coated Fig.9 Schematic diagram for explaining the corrosion
Ni brfore electrochemical measurement, mechanism of Al plasma coated Ni in molten sulfate.
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