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Study on fabrication techniques of ceramics thermoelectric device

Takeshi TOYODA, Naoya SASAKI and Kazuhiro SHIMADA

For the purpose of developing a thermoelectric module with high durability, p-type ceramic with low thermal stress for a device
design was investigated by means of thermal stress distribution analysis in a thermoelectric uni-couple using finite-element analysis. The
analysis demonstrated that thermal expansion of CazCo,04-type ceramic was highly consistent with that of n-type. Furthermore, a
thermoelectric module was fabricated using 12 pairs of Ca,;Lag3C0404 for p-type legs and Caggolag;MnO; for n-type legs on an
alumina substrate. For reducing thermal stress, a slit structure was adopted for higher temperature side of the alumina substrate.
The maximum output power of this module reached 251mW when the temperature on the higher side was 972 K and the
temperature gap was 649 K. The simulation analysis showed that it is important to reduce the electrical contact resistance between

thermoelectric legs and an electrode.
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