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Development of High Thermal insulating and High Durability Coatings by
Controlling Multiscale Microstructure
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In heat-resistant structural materials, it is required to "suppress thermal
stress™ by "high thermal conductivity” because a reduction in thermal conductivity causes an
increase in internal thermal stress, which accelerates damage and reduces service life. For the
question of whether it is possible to achieve both low thermal conductivity and suppression of
internal thermal stress, which is generally a trade-off relationship, a novel thermal barrier
coating with a composite columnar structure of YbTa309 and YSZ layers was developed and investigated

for its thermal barrier property and durability. As a result, it was experimentally clarified that
the developed coating has superior properties to conventional materials, and it was demonstrated
that the columnar composite structure can achieve both low thermal conductivity and thermal stress
suppression.
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Effect of microstructure on thermal fatigue life of a suspension plasma sprayed thermal barrier coating with, columnar
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