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Study on the Heat Insulting Behavior of Nanostructure YSZ Thermal Barrier Coatings

LU Yan-hong, WU Zi-jian, TAN Jian-xin, ZHANG Hu-yin
(central Iron & Steel Research Institute, Beijing 100081)

Abstract: The thermal diffusivity, specific heat and density of Yttria Stabilized nanostructured Zirconia (YSZ) thermal barrier
coatings (TBCs) were tested in order to estimate the heat insulting effect. In virtue of SEM and XRD the microstructure and
grain size of coating were aqnalysed. The results indicated that the thermal conductivity of the coating in the temperature range
from room temperature to 900 C was 0.5565 ~ 0.6479 W/(m*<K). It was found that there existed a great deal unmolten fine
particles and many micro-pores in the coatings, which were in great favor of reducing the thermal conductivity and improving
the heat insulting effect.
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Table 1 Spraying parameters for nanostructured YSZ TBCs of APS
/A NoRE i (mYH) SR 053K £ /(g/min) T /(mm/s) BEEE/mMm T FE/(mY/H)
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Fig.1 SEM micrograph of nanostructured YSZ
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Table 2 The thermal diffusivity of nano-structured YSZ
TBCs
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Fig.2  The specific heat (C p) curves of the nanostructured YSZ TBCs
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Table 3  The grain size in different normal directions of nano-structured YSZ TBCs
hkl 111 200 220 311 222 400 331 420 422
Dyyji(nm) 66.2 79.9 44.2 59.4 29.9 110 41.5 47.6 45.4
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Fig.3 The XRD pattern of YSZ nano—structured TBCs
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