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Numerical Simulation on Wrinkling Phenomenon of Thermal Barrier Coatings
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Abstract: Two types of thermal barrier coatings prepared by EB-PVD and PS respectively present surface wrinkling after
service. This characteristic is different from that of conventional interface rumpling in that both top coat and bond coat develop
undulation. In order to explain the behavior of TC fracture, a new wrinkling mode is established and analyzed through
numerical simulation. It is believed that undulation wavelength affect the stress field and fracture location of TC.
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Fig.1 Surface wrinkling of plasma sprayed TBC (a) and its cross—section optical micrograph (b)
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Fig.2 Surface wrinkling of EB-PVD TBC (a) and its cross—section optical image (b)
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Fig.3 Cross—section scanning electron micrograph of
EB-PVD TBC
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Fig.4 Cracking mode of TC accompanying BC wrinkling

with (a) short wavelength and (b) long wavelength
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Fig.5 The variation of TC stress with wrinkling wavelength:

max1 and minl indicating maximum and minimum stress at

1100 °C, respectively; max2 and min2 indicating the

maximum and minimum residual stress after one thermal

cycle, respectively.
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Fig.6 The von mises stress map of TC with wavelength of
300 pm (up) and 1000 pum (bottom) at 1100 °C
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