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Analyseson thermal barrier effectsof zirconia based thermal barrier coatings

ZHOU Hong, LI Fei, HE Bo, LU Yan-ling, WANG Jun, SUN Bao-de
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Abstract:Different zirconia based thermal barrier coatings (TBCs) were fabricated by air plasma spraying including the
conventional TBCs, the nanostructured TBCs from the reconstituted nanoparticles (the nano-coatings) and the special TBCs
from the hollow spherical powder (the HSP coatings). The microstructures and properties of the different coatings were
studied by transmission electron microscopy (TEM), scanning electron microscopy (SEM) and mercury intrusion porosimetry
(MIP). Laser flash technique was used to examine the thermophysical properties of the different coatings. Thermal barrier
effects for al the specimens were tested by a self-made device under the same conditions. The results reveal that the
nanostructured TBC with the smallest micropores has the lowest porosity, whereas the HSP coatings show a relatively looser
microstructure with the largest porosity and thinnest splats. Both the conventional coatings and the nano-coatings present a
typical bimodal pore size distribution. In general, the thermal conductivities of al the coatings increase dightly with increasing
temperatures. The conventional coating has the highest thermal conductivity among all the coatings. The thermal conductivity
of the HSP coatings is similar to that of the nano-coatings. The nano-coatings show the best thermal barrier effect and the




HSP coatings also present a good thermal barrier effect. The thermal barrier effect is proportional to the TBC’s thickness.
With the increasing thickness of coatings, the thermal barrier effect increases more for the coatings with low thermal
conductivity than that with high thermal conductivity.
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