ror

F2 MU Z s X & 30 H 83 pp. 802-808 August 2013 / 802

J. Korean Soc. Precis. Eng., Vol. 30, No. 8, pp. 802-808 http://dx.doi.org/10.7736/KSPE.2013.30.8.802
ISSN 1225-9071(Print), ISSN 2287-8769(Online)

¢ 53 ¢ H4 B HANE V1%
JIAE RIS EAEE BIY dAV|E

Top Coating Design Technique for Thermal Barrier of Gas Turbine
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Thermal barrier coating (TBC) is used to protect substrates and extend the operating life of gas
turbines in power plant and aeronautical applications. The major causes of failure of such
coatings is spallation, which results from thermal stress due to a thermal expansion coefficient
mismatch between the top coating and the bond coating layers. In this paper, the effects of the
material properties and the thickness of the top coating layer on thermal stresses were evaluated
using the finite element method and the equation for the thermal expansion coefficient mismatch
stress. In addition, we investigated a design technique for the top coating whereby thermal
resistance is exploited.

Key Words: Thermal Barrier Coating (& AtH 2 &), Finite Element Analysis (78t246i4d), Thermal Stress (Z2S=),
Thermal Barrier Performance (€ A% ), Thermal Resistance (2 X &)
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Table 1 Material Properties of TBC System®”’

Top Coating |Bond Coating| Substrate
(8 wt% YSZ)| (Nicraly) | (IN738)
Young’s Modulus
(GPa) 53 156 225
Poisson’s Ratio 0.25 0.27 0.27
Density (kg/m’) 6037 7711 7890
Specific Heat (J/kg C) 500 628 456
Thermal Expansion
Coefficient (10°/C) 7.6~12.7 12~19.3  |11.6~15.9
Thermal Conductivity
(W/mK) 1~2.3 11.6~25 |11.8~254
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