
Accepted Manuscript

Stress evolution in top coat of thermal barrier coatings by
considering strength difference property in tension and
compression

C. Lin, Qiang Sun, Yijun Chai, Hualing Chen, Yueming Li

PII: S0257-8972(17)30741-7
DOI: doi: 10.1016/j.surfcoat.2017.07.051
Reference: SCT 22537

To appear in: Surface & Coatings Technology

Received date: 12 April 2017
Revised date: 27 June 2017
Accepted date: 20 July 2017

Please cite this article as: C. Lin, Qiang Sun, Yijun Chai, Hualing Chen, Yueming Li ,
Stress evolution in top coat of thermal barrier coatings by considering strength difference
property in tension and compression, Surface & Coatings Technology (2017), doi:
10.1016/j.surfcoat.2017.07.051

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.

http://dx.doi.org/10.1016/j.surfcoat.2017.07.051
http://dx.doi.org/10.1016/j.surfcoat.2017.07.051


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 

 

Stress evolution in top coat of thermal barrier coatings by considering strength 

difference property in tension and compression 

C. LIN
1, 2

, SUN Qiang
2, 3

, CHAI Yijun
2, 3

, CHEN Hualing
1, 2

, LI Yueming
2, 3

 

1
School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China 

2
State Key Laboratory for Strength and Vibration of Mechanical Structures, Xi’an 

Jiaotong University, Xi’an 710049, China 

3
School of Aerospace Engineering, Shaanxi Key Laboratory of Environment and 

Control for Flight Vehicle, Xi’an Jiaotong University, Xi’an 710049, China 

Abstract 

The experimental research shows that ceramic top coat (TC) exhibits obvious 

strength difference (SD) in tension and compression, called SD property. This property 

significantly affect stress evolution, however, there are few attentions to it. In this 

paper, the stress evolution in TC layer is investigated by considering SD property. To 

reflect its property, a return mapping algorithm model for unified strength theory 

(UST), proposed by us, is applied. The results reveal that SD property leads to the 

movement of maximum tensile stress from interface to the position above it. It suggests 

that the crack might not be directly initiated at interface but above it, which has been 

reported in experimental studies too. The results also reveal that the possibility of 

above-interface cracking could be increased by varying the material properties, such as 
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