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Abstract

Long life span is a basic support for thermal insulation function
of thermal barrier coatings (TBCs). However, it is difficult to
simultaneously achieve these two performances in conventional
lamellar or columnar TBCs, which often have to sacrifice one
performance due to limit of the mono-featured structure. In this
work, a bimodal-structured coating with columnar/lamellar
trans-scale features was designed to meet multiple
requirements. The micro-lamellar structure was deposited to
effectively prevent heat flux, and the macro-columnar structure
was tailored to tolerate strain. Firstly, a method to prepare and
tailor the bimodal-structured coating was proposed. From the
view of thermal insulation, thermal conductivity of the bimodal-
structured coating was comparable to the typical lamellar
structure. From the view of durability, thermal cyclic life span of

the bimodal-structured coating can be extended significantly

compared to the typical lamellar structure. Subsequently, the
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macro-columnar structures were optimized based on tailoring
the distance between neighboring vertical cracks, L, and coating
thickness, h, and a finite element model was developed to
investigate the optimization of the geometry of such coatings.
Overall, the bimodal-structured coating is expected to co-
enhance thermal insulation and thermal cyclic performances,

which represents a fundamental step toward the development

of advanced TBCs for future applications.




