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Abstract

The fuel cells were developed in 1839. To date, the third generation
of fuel cells-solid oxide fuel cell (SOFC) has been developed. Within
SOFC, cells are stacked together and electrically connected in series to
build up voltage and power delivery capability. Although ceramic
interconnectors have better chemical stability, their high cost and low
production yield have hindered the progression of SOFC application.
Recently, the operating temperature of SOFC has been lowered to
873K-1073K, metallic alloys can be used as the materials of
interconnectors.

This project has utilized the low thermal expansion material
HRA929 as the substrate, in order to provide HRA929 with sufficient
oxidation resistance, a coating composition based on an equilibrium
phase calculated by CALPHAD-based simulation at 800°C has been
developed. During the experiments, the coating alloy samples were
prepared by VAM. Coating process was magnetron sputtering, and a
1um thin film of the coating was deposited on the surface of HRA929.
Isothermal oxidation tests were conducted to observe the growth of
oxide scale and interdiffusion between coating and substrate. Four-wire
method was employed to measure the ASR of the system.

Thermal mechanical analysis was performed to measure the
coefficient of thermal expansion. The thermal stability of the interface

between coating and substrate were observed.
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Intensity (cps.)
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1 1
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® 31 ~ Coated HRA929 800°C p# »x

100 -] p& 350 SEl £ 1% JoREE % mapping & %

107~ RS A £

Coating 4  33.277 8.96 16.88 11.28 3.34 10.34 16.9

As-coated  29.16 9.89 21.87 8.67 0.15 8.6 21.65
Deviation  -4.12 +0.93 +4.99 -2.61 -3.19 -1.74 +4.75
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