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Table 1

Element composition of 430 stainless steel

TN Fe Cr C

Si Ni Mn P

i w/% 78.5 14.6 4.8

0.5 0.4 0.2 0.1

x2 APSHIBERRARENIZSH
Table 2 Operating parameters of APS for preparing spinel coating
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Fig. 1 Schematic diagram of conductivity wiring
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Fig. 2 Schematic diagram of conductivity test
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Fig. 3 Macroscopic picture of the surface of the coating treated with different oxidation time

(a)one week; (b)two weeks; (¢)three weeks; (d)four weeks
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Fig. 4  Surface morphology of samples after different oxidation time tests
(a)substrate oxidation for one week; (b)coating oxidation for one week; (c¢)coating oxidation for two weeks;

(d) coating oxidation for three weeks; (e)coating oxidation for four weeks
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Fig. 5  Cross-sectional morphology of samples after oxidation tests

(a)substrate oxidation for one week; (b)coating oxidation for one week; (¢)coating oxidation for two weeks;

(d) coating oxidation for three weeks; (e)coating oxidation for four weeks
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EDS line scanning on the cross section of the coating oxidized for one week
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Fig. 7 XRD diffraction patterns of oxidized samples
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Fig. 8 XPS spectra of prepared spinel coatings after oxidation
(a) the survey; (b) Fe 2p; (¢) Co 2p;(d) Cu 2p;(e) Mn 2p;(f) O 1s
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Table 3 The area ratio between the valence states of each element in the coating sample after oxidation
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Fig.9  Conductivity of spinel coating prepared by

atmospheric plasma spraying
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Atmospheric plasma spraying preparation of
SOFC connector copper-doped manganese-cobalt spinel coating

ZOU Jianbo'*, WEN Kui’, SONG Chen’, LIU Taikai’ , DENG Chunming®, LIU Min®
1. School of Materials Science and Engineering . Central South University, Changsha 410083, China; 2.
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Abstract: In order to further improve the high temperature conductivity of the protective coating of the
manganese-cobalt spinel connector, the manganese-cobalt spinel coating with a copper mass fraction of 5.
38% was prepared by atmospheric plasma spraying technology. SEM/EDS, XRD and XPS were used to
characterize the microscopic morphology, phase and element valence state of the coating at different
oxidation times; the high-temperature electrical conductivity of the coating was measured by a DC four-
electrode method with a constant current of 0.2 A. The results showed that the coating remained intact
after four weeks of oxidation without cracking or peeling. The high-temperature oxidation performance
was good. The heat preservation at high temperature caused inter-diffusion of the elements in the coating
and the substrate. The conductivity at 750 °C was 20 S/ cm The conductivity value was stable at 27 S/cm
at 800 “C. No Cu-containing spinel phase was detected in the coating, which may be due to the fact that
less Cu element was successfully doped into the spinel.

Key words: atmospheric plasma spraying;copper-doped manganese-cobalt spinel ; SOFC;connector coating;

high-temperature conductivity





