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Abstract

Sustainable environment and green energy have been the one of the
most important research fields. In particular, the solid oxide fuel cell
(SOFC) coupled with land based gas turbine system, which has more
than 80% of the energy conversion efficiency and low environmental
Impact has attracted a lot of interest, it has been considered as one of the
most promising power generation technologies for a better future.

SOFC operates at high temperature, and it allows high energy
conversion efficiency. The interconnect is a critical component, since it
occupies almost half of the main body of SOFC, the function of
interconnect is to carry electrical current, isolate the anode and cathode
channels and protect the reactive fuel.

The materials choice for interconnects includes metals, ceramic
materials, or composite materials. Since metallic materials can be
fabricated easily, the scope of this research focuses on developing metal
alloys interconnect. Alloy design in this work has been carried out by
using CALPHAD-base thermodynamic simulation. In order to design an
alloy with sufficient mechanical strength surpassing those of
commercial materials (Crofer22, ZMG232...series), this project have
designed low thermal expansion Ni base, Ni-Fe based and Fe-Cr-Co
based superalloy (with Co, Ti, Ta, W, Al, Mn, Mo, Cu additions). This
report presents experimental results on performances on oxidation
behavior , electrical resistances, thermal expansion of newly designed
alloys at high temperature.

The aim of this research is to design an alloy that not only meet the
basic requirement as interconnect, but also it can have potential to
provide sufficient service life for SOFC. The outcome of this research
can be expected to benefit the energy industry in Taiwan.

Keywords: metallic interconnect, Ni-based alloy, Ni-Fe based alloy,
Fe-based alloy.
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Fig. 2. Schematic illustration of the various mechanisms contributing to indentation creep: (i) glide

plasticity limited by lattice resistance; (2) glide plasticity limited by discrete obstacles; (3) power-law creep;
(4) power-law breakdown; (5) dislocation climb; (6) diffusion in polycrystal; (7) diffusion in single crystal.
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