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Development of a multi-sensing technique for temperature and strain field of
high-temperature using thermographic phosphors

Yujin Im" and Eunseop Yeom'

Abstract Solid oxide fuel cell (SOFC) operates at high temperatures in range of 600-800C. Since
layers of SOFC are composed of different substances, different thermal expansion in SOFC can result
in defects under high temperature conditions. For understanding relation between temperature field and
the thermal deformation in SOFC, temperature and strain field were simultaneously estimated using
thermographic phosphors by optical measurement. Temperature fields were obtained by the life-time
method, and the temperature differences of one specimen was checked with thermocouple. The
thermal deformation was estimated by digital image correlation (DIC) method with extracted
phosphorescence images. To investigate the deformation accuracy of DIC measurement, thermographic
phosphors were coated with and without grid pattern on aluminum surface. Simultaneous measurement
of temperature fields and thermal deformation were carried out for YSZ. This study will be helpful
to multi-sensing of temperature field and thermal deformation on SOFC cells.
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Fig. 1. Grid pattern coating (left) and YSZ,
aluminum specimens (right).
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Fig. 3. (a) u and v displacement and (b) &, and
&y of aluminum specimen coated with grid pattern.
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Table 1. DIC parameter depending on grid pattern.
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Fig. 5. (a) u and v displacement and (b) &, and
&y of YSZ specimen.

Table 2. Average of strain and comparison with
theoretical value at 300C.

Measured value

Theoretical value

&€ &
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e
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XTT
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Aluminum
YSZ
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