
Accepted Manuscript

Title: Mechanism of crack nucleation and growth in YSZ
thermal barrier coatings corroded by CMAS at high
temperatures: First-principles calculation

Authors: Zheng Chen, Haizhong Zheng, Guifa Li, Hongxia Li,
Ping Peng

PII: S0010-938X(18)30648-6
DOI: https://doi.org/10.1016/j.corsci.2018.07.033
Reference: CS 7632

To appear in:

Received date: 9-4-2018
Revised date: 7-7-2018
Accepted date: 25-7-2018

Please cite this article as: Chen Z, Zheng H, Li G, Li H, Peng P, Mechanism
of crack nucleation and growth in YSZ thermal barrier coatings corroded by
CMAS at high temperatures: First-principles calculation, Corrosion Science (2018),
https://doi.org/10.1016/j.corsci.2018.07.033

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.corsci.2018.07.033
https://doi.org/10.1016/j.corsci.2018.07.033


1 
 

Mechanism of crack nucleation and growth in YSZ thermal barrier coatings corroded by 

CMAS at high temperatures: First-principles calculation 

 

Zheng Chen a, Haizhong Zhenga,b, *, Guifa Lia,*, Hongxia Lic, Ping Pengd 

 

a School of Material Science and Engineering, Nanchang Hangkong University, Jiangxi 330063, China 

b The State Key Laboratory of Refractories and Metallurgy (Wuhan University of Science and Technology), Wuhan 430081, China 

c The State Key Laboratory of advanced refractories, Henan 471039, China 

d School of Material Science and Engineering, Hunan University, Hunan 410082, China 

 

* Corresponding author: zhznchu@126.com(H.Zheng) 

 

Graphical abstract 

 

Highlights 

 The mechanism of crack nucleation and growth in YSZ TBCs corroded by CMAS is investigated by DFT 

calculations. 

 TGO is advantageous for the protection and bonding of the TBC to the matrix alloy due to its outstanding 

structural stability and excellent interfacial strength. 

 The YSZ/CaAl2Si2O8 interface, possessing the weakest atomic bonds, Zr-O and Ca-O, is the crack 

nucleation site. 

 The difference in thermal expansion coefficients and the low boundary strength between CaAl2Si2O8 and 
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