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ABSTRACT

Oxidation behaviors of chrominm based alloys Ducrolloy and high chromium Ferritic sicel were investigated for application as a
metallic interconnectors of an intermediate temperaturc range solid oxide fuel cells(SOFC). Ducrolloy showed a periodical increase
and decrease of high temperature resistance and did not show further the increasc of resistance with time by forming a stable chromium
oxide layer, It was explained that Ducrolloy had long-icrm stability for high temperature oxidation. However, Femitic steel showed
that clectric resistance was highly increased with time, as well as its surface iron oxide layer formed by oxidation was stripped off.
Protective surface coatings for high temperature oxidation resistance was required in Ferritic steel for using as metallic interconnectors.
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Table 1. Physical and Mechanical Properties of Metallic Inter-

connectors
Ducrolloy CFR | Ferritic stainless
(CrFeY,05) steel(430F)
Density(g/cmj) 72 7.8
Elastic modulus(GPa) 260-300 200
Mean coefficient of
thermal expansion 113 114
(°C X 107
Electric conductivity(S/m) 34 % 10° 13.9 x 10°
Thermal conductivity, RT 35 202
Tensile strength(MPa) 470-700 585-860
Melting point(oC) 1900 1425-1510
Fe based alloy
Cr based alloy | Cr: 16-18 at%
Main composition Fe: 5 wi% Mu: 1.25 at%
Yy0;: 1 wt% | Si: 1 at%
Mo: 0.6 at%
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Fig. 1. X-ray diffraction patterns of metallic inicrconnectlors;
(a) Ducrolloy and (b) Ferritic steel betore oxidation.
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Fig. 2. Thin film X-ray dillraction patterns of metallic
interconnectors: (1) Ducrolloy and (b) Ferritic stecl after
oxidation at 800°C for 40 h.
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Fig. 3. Low magpnification S.E.M. image of (a) Ducrolloy (b)
Ferritic steel after oxidation at 800°C for 40 L.

Fig. 4. Back scatlered S.E.M. image of Ferritic qteel after
oxidation at 800°C for 40 h.
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Fig. 5. Results of EPMA qualitative analysis of (a) Ducrolloy, and (b)-(e) Ferritic steel after oxidation at 800°C for 40 h in oxidative

atmosphere.
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Table 2. Quantitative Analysis of Oxidized Metallic Inter-

connectors by EPMA (wt%)
Component Cr Fe Si Mn
Ducrolloy 97.7 2.3 - -
I 13.1 83.6 29 -
Ferriic Steel |0 | )4 ] -
m 21.4 44.0 1.6 33.0
v 11.3 79.6 9.1 -
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