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Preparation and Properties of Nano-ZrO, Thermal Barrier Coating on K417G Superalloy
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Abstract: The effects of plasma spraying parameters on the microstructures and properties of nanocrystalline yttria
stabilized zirconia thermal barrier coating were studied. The nano-coating can retain ultrafine grain size of the
nanocrystalline feedstock. The thermal insulation property of nano-zirconia coatings is excellent. The better performance of
the nano-zirconia coatings is attributed to their compactness and good cohesion between the unmelted nano-zirconia
particles by the well-melted zirconia particles as a binder. The test results of mechanical properties indicated that the
nano-coatings possess higher hardness and bonding strength, as well as better thermal shock resistance.
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Fig.1 Morphology of the agglomerated ZrO, nanocrystalline

powders
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Tablel Physical properties of the agglomerated ZrO,
nanocrystalline powder
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Fig.2 Effects of (a) spray power, and (b) spraying distance
on the porosity of the nanocrystalline ZrO, thermal barrier

coating
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Fig.3 (a) Field emission SEM morphology and (b) TEM
microstructure of the nanocrystalline ZrO, thermal barrier

coating
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Table3 Bonding strength comparison between the
nanocrystalline and conventional ZrO, thermal barrier
coatings
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Table 2 Microhardness comparison between the 3

nanocrystalline and conventional Z+O, thermal barrier coatings Fig.5 Thermal insulation property of the nanocrystalline

and conventional ZrO, thermal barrier coatings
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