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Effect of Electroless Co Coating Thickness on 460FC-based Metallic
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2 % 46074 Fe-Cr &2 A3t ALz o ZAFgsto] 1A AEE AF AR (solid oxide fuel cell, SOFC)9
FEEYTY F8 AR ARFHI ot Y T248F 204 Cre] g I 3 Cr039] AR QIS
A BAEE 7tAE SOFCY oA 8&S AT ol 7HAsH] sl Cog EW ol Yot T-2AHHA]
A ASE(Co300& A7 A7 IAPEUT. Cos042 A7|HEE7E 4540, T24H8F E9)7]0A Cre
A Cr AlEE9] 34S A & Q7] W&ol S50y 1248 E4E AAAZE £ itk 23y Co 4t
315(Co309)9 ARE F® FAZ FAYGANH A== Ao FAE FAQA S50 H7|d E40] &
A5HA HEE QF A4 AL HAF dAstHEA =2 A71H EAAS Ho|EE Co ¥ FAE HHFdok
gtk 2 AFoAE Co FHES FH5 TR0 FAEE 460FCO] TP, o1& 750 TollAl ASHAA
ot Co ¥ FA9 ©E 460FCe] 12AFE4S Normal scanning electron microscopy/Energy dispersive
spectroscopy, X-ray diffraction, Area specific resistance &4 53| vH|wEAsAt. 1 23, Co T® F
AZF 2 pm@ W Co3047F X YUstA @/Ad= o] Cro] THORE FAEE= A T80 AT & AdeH Cr A&
9 AL aRHoRE JAISt 7P E2 ASR S UEEES ¢ 5 AU

Abstract Fe-Cr steel alloys based on 460FC are economical ferritic stainless steel, suitable for conventional
continuous casting, and used as metallic interconnects for solid oxide fuel cells (SOFCs). However, the
diffusion and volatility of Cr and the growth of Cr oxide from the Fe-Cr alloy during oxidation at high
temperature seriously reduce the power efficiency of SOFCs. Generally, a Co oxide layer not only has
good electrical conductivity but also improves the oxidation property of metallic interconnects at high
temperature by inhibiting Cr diffusion and retarding the growth of Cr oxide during oxidation at high
temperature. However, as the thickness of the Co coating layer increases, the electrical properties of the
metallic interconnects suffer. Therefore, the thickness of the Co coating layer should be optimized to
minimize the intrusion of external oxygen and to keep the electrical properties stable. In this study,
protective Co layers were deposited on a 460FC Fe-Cr alloy by electroless plating and then oxidized at
750C. The oxidation characteristics of the Co-coated 460FC Fe-Cr alloy were analyzed and compared
based on the thickness of the Co coating layer by normal scanning electron microscopy/energy
dispersive spectroscopy, X-ray diffraction, and area specific resistance. We confirmed that the Co3O4
layer was densely formed when the thickness of the protective Co layer was 2 gm, which prevented Cr
diffus;on and the growth of Cr oxide at high temperature, resulting in a low ASR value (15.3419 m
0-cm”).

Keywords : Area Specific Resistance, Co-coated 460FC, Cr-based Oxide, Metallic Interconnects, Solid
Oxide Fuel Cell
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Fig. 1. Cross-section SEM images and EDS mapping
observation of (a) Co-460FC-1 um, (b)
Co-460FC-2 um, and (c) Co-460FC-5 um
before oxidation
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Fig. 2. Cross-section SEM images and EDS mapping

observation of (a) Co-460FC-1 pgm, (b)
Co-460FC-2 pm, and (c) Co-460FC-5 um
after oxidation
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Fig. 3. XRD pattern of 460FC, Co-460FC-1 gm,
Co-460FC-2 gm, Co-460FC-5 pm after high
temperature oxidation
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Fig. 4. Typical XPS wide scan spectrum of (a) Co-460FC-1
um and (b) Co-460FC-2 um before and after
oxidation at high temperature
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Fig. 5. ASR values of different Co coating thickness
on 460FC substrate during 1,000hr
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