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Fig.1 Micrographs of surface and cross-section after different bond coat surface treatments by SEM: (a) as-processed (AS), (b) sand-
papered (SS), (c) polished (PS), (d) vibratory polished (VS), and (e) grit-blasted samples (GS)
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Fig.2 Bonding strength fracture morphology (a) and EDS

analysis (b) of the sample!*®
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Table 1 Bonding strength of samples by different surface
treatments (MPa)

Sample 1 2 3 4 5 Average
AS 63.40 64.73 6125 6535 6278 63.42
SS 67.84 70.81 66.70 68.25 65.21 67.76
PS 72.82 68.73 7311 70.82 71.15 71.33
VS 65.11 64.38 66.21 63.20 65.78  64.94
GS 66.28 66.35 68.34 65.12 64.37 66.10
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Fig.3 Thermal shock properties (a) and cyclic lifetime (b) of

various TBC systems by the different bond coat surface

treatments
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Fig.4 Cross-sectional images of the micro-structural and morphological evolution of the TBC system at various stages of life:

(a) as processed, (b) 5%, (c) 10%, (d) 25%, (e) 70%, and (f) 95%
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Fig.5 Schematic illustrating a typical TBC failure sequence: (a) as
processed, (b) crack nucleation, (c) crack extension, (d) crack

coalescence, and (e) delamination
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Effect of Surface Treatments on Lifetime and Failure
Mechanism of Thermal Barrier Coatings

Shen Zaoyu*, Huang Guanghong®, He Limin', Mu Rende’, Gu Jinwang®, Zheng Hong?
(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China)
(2. Avic Aviation Engine Corporation Plc., Xi’an 710021, China)

Abstract: NiCrAlYSi bond coating was deposited on DZ125 alloy substrates by arc ion plating and YSZ was deposited on the bond
coating by EB-PVD technology. The microstructure and interface morphology of the sandpapered (SS), polished (PS), vibratory polished
(VS) and grit-blasted samples (GS) were investigated and compared. The results indicate that the four surface treatments can improve the
bond coating surface and decrease the roughness. Furthermore, effects of surface treatments on bond strength were studied. It is shown
that surface treatments increase the bond strength. The durability of these systems by different surface treatments was also measured.
Based on the electron microscopy observations, the failure mechanisms of thermal barrier coatings were also investigated by the various
stages of cycle life.

Key words: TBC; EB-PVD; surface treatments; interface morphology; failure mechanism
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