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Abstract: The initial residual stress distribution of LZO-8YSZ double ceramic thermal barrier coating was studied by finite
element method. The effect of LZO thickness on thermal insulation and initial residual stress field was studied. The results
show that stress concentration is easy to form at the edge of the interface. The initial residual stress of LZO-8YSZ double
ceramic thermal barrier coating is lower than that of single YSZ ceramic thermal barrier coating and single LZO ceramic
thermal barrier coating at the same ceramic thickness. With the increase of LZO thickness, the insulation effect of the
coating is better, but the residual stress inside the coating and the interface residual stress are increased correspondingly.

When LZO and YSZ thickness is 100 wm and 300 wm, respectively, the initial residual stress of thermal barrier coating is

the lowest.
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Fig.1 Structure diagram of LZO/Y SZ thermal barrier coatings
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Fig.2 Effects of LZO thickness on thermal insulation
performance
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Tab.1 The attribute parameters of material for finite element modeling

Bk E/GPa P/(kg/m’) AN104°C) v k(W/m-C) C/J/kg-"C) o/MPa
Ni-alloy 211 8 480 15.6 0.30 13.44 450
NiCrAlY 183 7320 13.6 0.30 43 501 416
ALO, 400 3500 8.7 023 7.794 1000
ZrOs+Y,0, 48 5650 10.2 026 1.53 450
La2Zr207 63 6300 9.1 0.25 0.87 460
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Fig.3 Distribution of initial residual stress of LZO100/YSZ300
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Fig.4 Distribution of interface residual stress with different LZO thickness
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Fig.5 Distribution of interface residual stress with different LZO thickness
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Fig.6 Distribution of interface residual stress with different LZO thickness
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Fig.7 Residual stress comparison of thermal barrier coating with
double ceramic layer TBCs
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