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Study on Failure Analysis of Thick Thermal Barrier Coating

Nansong Zheng, Xiaolan Ji, Zhiyuan Zhang, Yuanying Zhang, Jianyun Guo

(Aecc South Industry Company Limited, Zhu Zhou, 412002)

Abstract: Thick thermal barrier coatings are used in the protection of hot-end components of acro-engines because
of their excellent thermal insulation effect. After serving in a high-temperature gas erosion environment, the dense
and thick thermal barrier coating flakes off locally and fails. In this paper, the cross-sectional morphology, element
distribution, phase structure of the coatings after failure has been investigated. The results show that the main
reason for the failure of the coating is the infiltration of surface attachments and the increase in internal stress of
the dense and thick thermal barrier coating under flame erosion. The service life of thick thermal barrier coating
with dispersed cracks prepared by high-energy plasma spraying is expected to be improved.
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Fig.2 Micromorphology of cross section of different parts of coating after failure: (a) cross-section morphology of zone 1;
(b) cross-section morphology of zone 2; (c¢) cross-section morphology of zone 3; (d) cross-section morphology of zone 4
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Fig. 3 EDS analysis of surface attachment of the failed coating
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Table 1 EDS results of surface attachment of the failed coating
wt.% at.%
2
Al 3.76 3.49 YSZ
Si 37.36 33.35
Ca 4.06 2.54 YSZ
YSZ
Cr 1.18 0.57
Si0, CaO AlLO; Fe,0, YSZ
Fe 10.54 4.73
Ni 4.58 1.96 YSZ [10]
Zr 5.42 1.49 YSZ
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Fig.4 EDS analysis of YSZ coating near crack
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Table 2 EDS results of YSZ coating near crack
wt.% at.%
(0] 15.05 49.73
Si 0.52 0.98
Ca 0.19 0.26
Cr 0.19 0.19
Ni 0.28 0.25
Y 2.52 1.50
Zr 81.24 47.08
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Fig. 5 XRD patterns of thick thermal barrier coating
samples before and after failure: (a) XRD pattern of
prepared coating; (b) XRD pattern of failed coating
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