Accepted Manuscript

SURFAGE
Comparison of microstructural evolution and oxidation behaviour &IM””Es
T NOLOGY

of NiCoCrAlY and CoNiCrAlY as bond coats used for thermal
barrier coatings

Wei-Xiang Weng, Yue-Meng Wang, Ye-Meng Liao, Cai-Cai Li,
Qiang Li

PII: S0257-8972(18)30838-7

DOI: doi:10.1016/j.surfcoat.2018.08.024
Reference: SCT 23683

To appear in: Surface & Coatings Technology
Received date: 18 February 2018

Revised date: 7 August 2018

Accepted date: 8 August 2018

Please cite this article as: Wei-Xiang Weng, Yue-Meng Wang, Ye-Meng Liao, Cai-Cai
Li, Qiang Li , Comparison of microstructural evolution and oxidation behaviour of
NiCoCrAlY and CoNiCrAlY as bond coats used for thermal barrier coatings. Sct (2018),
doi:10.1016/j.surfcoat.2018.08.024

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.surfcoat.2018.08.024
https://doi.org/10.1016/j.surfcoat.2018.08.024

Comparison of microstructural evolution and oxidation behavior of NiCoCrAlY

and CoNiCrAlY as bond coats used for thermal barrier coatings

Wei-Xiang Weng, Yue-Meng Wang, Ye-Meng Liao, Cai-Cai Li, Qiang Li"
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Abstract

NiCoCrAlY and CoNiCrAlY bond coats used for thermal barrier coatings, as well as 8 wt%
Y,03-stabilized ZrO, (8YSZ) ceramic top coat, were air plasma sprayed on Inconel 718 superalloy
and then subjected to thermal exposure at 950, 1050°C in air. The microstructural evolution and
oxidation behavior of bond coats were comparatively studied using scanning electron microscopy
(SEM) and energy dispersive spectroscopy (EDS). The results show that the diffusion of Al is the key
factor causing the microstructural changes, resulting in three zones in the bond coats: outer B-depleted
zone (OBDZ), inner B-depleted zone (IBDZ) and B-left zone (BLZ). The thickness of BLZ decreases
with the increasing of the heating time or temperature. NiCoCrAlY bond coat with higher Al content
presents lower B-depletion rate and smaller Al interdiffusion coefficient, and the oxide scale is
predominantly composed of Al,Os; whereas in the CoNiCrAlY coating, large amount of non
alpha-alumina oxides have been found, resulting in the larger oxidation constant at the stable
oxidation period and higher micro-crack density at the 8YSZ/TGO interface and 8YSZ coating. The
results reveal that NiCoCrAlY bond coat presents better characteristics of oxidation resistance and

crack resistance when used for thermal barrier coatings.
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