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High-Temperature Electrical and Microstructural Properties
of Lage7Sro.33MnO; Coated Ferritic Stainless Steels Using
Pulsed DC Magnetron Sputtering

Chien-Kuo Liu, Peng Yang, Ruey-Yi Lee, Wei-Ja Shong, Jin-Yu Wu

Physics Division, Institute of Nuclear Epergy Research, Longtan township, Taoyuan county 32546, Taiwan.
E-mail: ckliu2@iner.gov.tw

The Sr-doped LaMnO; (LSM) is commonly used as a protective layer on the metallic interconnects of solid
oxide fuel cells (SOFCs) to prevent surface oxidation and chromium poisoning.™? In this study, the Lags7Sr633MnOs
protective films with a thickness of 3~4 um were successfully deposited on the surface of four commercial ferritic
stainless steels, Crofer22 APU, Crofer22H, ss441, and ZMG232L, respectively, by pulsed DC magnetron sputtering.
The evolution of high-temperature electrical and microstructural properties of the four LSM coated ferritic stainless
steels aged in an air atmosphere at 800°C for 10,000 hours has been investigated. Area specific resistance (ASR)
measurement showed that the LSM coated specimens were 38.49, 205.39, 30.00, and 49.92 mQ-cm’® for
Crofer22APU, Crofer22H, ss441, and ZMG232L, respectively, after aging at 800C for 10,000 hours in an air
atmosphere. After the long-term aging, the thickness of LSM protective film reduced from 3~4 um to 2~3 um. It
was attributed to the Mn content of LSM film interacting with the neighboring (Mn, Cr);O, spinel oxide layer at
elevated temperatures.® In addition, the volume shrinkage at elevated temperatures usually causes the LSM coatings
to crack, resulting in chromium diffusion. However, it can be effectively mitigated by introducing a two-step coating
process while the protective layer deposition using the same pulsed DC magnetron sputtering.

1000 T T T T

—&— S1/LSM
—e— S2/LSM
—~4— S3/LSM

=
=3
o

ASR (mQ-cm?)
3

0 2000 4000 6000 8000 10000
Time (hour)

Fig. 1 (left) The evolution of ASR for the four LSM coated ferritic stainless steels, S1, S2, S3, and S4, respectively, aged at
800°C in an air atmosphere. (right) Cross-section SEM micrographs of LSM coated ferritic stainless steels, S1, S2, S3, and S4,
respectively, after aging at 800°C for 10,000 hours in air.

Keywords: Sr-doped LaMnOs; metallic interconnects; solid oxide fuel cells; pulsed DC magnetron sputtering; area
specific resistance
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If you wish to publish your paper in the special issue of the International Journal
of Hydrogen Energy (IJHE), you have to submit your full paper to us before 20th,
September 2013.

WHTC2013 suggests author reserve your hotel in advance.

Please fill the follows table and send back now for your abstract wished published
form and IP. The final decision of published form is made by WHTC2013.

Abstract Author wish published form and session | Agree Disagree

number - abstract IP | abstract IP to
oral poster session
to WHTC2013 | WHTC2013%

*In this case your abstract will be not published in WHTC2013 abstract proceedings
and WANFANGDATA disc.

Thank you for your cooperating and look forward to your participation in the
WHTC2013.

Best wishes,

WHTC2013 committee

Email: Whtc2013@gmail. com
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