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Highlights
e Segmentation crack density play an important role in controlling the lifetime
of the as-sprayed TTBCs
e The propagation rate of the main segmentation crack has been calculated
e The life prediction model based on the fracture mechanical method has been

established

Abstract:

The optimization and control of the segmentation crack density (Ds) for the thick
thermal barrier coatings (TTBCs) with the improved thermal shock resistance has
been performed via finite element modeling. The simulation results based on the
current property parameters of each layer of the TTBCs fabricated by atmospheric
plasma spraying (APS) are well consistent with the experimental results of thermal
shock test. The investigation results indicate that too large or too low Ds will be not
beneficial to the improvement of the thermal shock resistance of the TTBCs. The Ds

must be located at a suitable range, and this paper has revealed the objective law
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