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Abstract

To improve the corrosion resistance of separator wet-seal area which is the barrier of commercialization of

molten carbonate fuel cell(MCFC), Ni/Y/ Al coating layer was fabricated by Ni electroplating and Y, Al e-beam PVD
on AISI 316L stainless steel. NiAlY alloy coating layer was formed by heat treatment in reduction atmosphere at 800°C
for 5hr. Immersion test in molten carbonate salt at 650°C was performed on as-received AISI 316L stainless steel and
NiAlY coated specimen. According to cross sectional SEM/EDS observations, corrosion resistance of separator wet-seal
area was improved by formation of dense oxide layers of Aland Y.
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Fig. 1. The schematic of wet-seal area of MCFC
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Fig. 2. Anchoring effect of Y on adhesion between matrix and oxide layer'®
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Fig. 3. Cross-sectional EDS mapping of electroplated Ni on
AISI 316L stainless steel
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Fig. 4. XRD patterns of Ni- Y- Al coated AISI 316L stainless
steel and heat treated at 800°C for various time (a) 1hr (b) 3hr
(c) 5hr (d) 10hr (e} 15hr
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Fig. 5. Cross-sectional SEM/EDS line scanning profiles of Ni- Y- Al coated AISI 316L stainless steel
and heat treated at 800°C for Shr

Fig. 6. Surface morphologies of Ni- Y~ Al coated AISI 316L stainless steel and heat treated at 800°C
for various time (a) lhr (b) 3hr (c) Shr
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Fig. 7. Cross-sectional SEM/EDS mapping of AISI 316L stainless steel immersion tested in molten
carbonate salt at 650°C for 200hr

Fig. 8. Cross-sectional SEM/EDS mapping of Ni- Y- Al coated AISI 316L stainless steel immersion
tested in molten carbonate salt at 650°C for 200hr
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