Author’s Accepted Manuscript
CERAMICS

Effect of five kinds of pores shape on thermal stress INTRNIL%NAL

properties of thermal barrier coatings by finite
element method

Ming Yang, Yongping Zhu, Xueying Wang,
Shengnan Guo, Jing Hu, Lili Zhao, Ying Chu

www.elsevier.convlocate/ceri

PII: S0272-8842(17)30747-2
DOI: http://dx.doi.org/10.1016/j.ceramint.2017.04.139
Reference: CERII5119

To appear in:  Ceramics International

Received date: 8 February 2017
Revised date: 17 April 2017
Accepted date: 25 April 2017

Cite this article as: Ming Yang, Yongping Zhu, Xueying Wang, Shengnan Guo,
Jing Hu, Lili Zhao and Ying Chu, Effect of five kinds of pores shape on therma
stress properties of thermal barrier coatings by finite element method, Ceramic
International, http://dx.doi.org/10.1016/j.ceramint.2017.04.139

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


http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2017.04.139
http://dx.doi.org/10.1016/j.ceramint.2017.04.139

Effect of five kinds of pores shape on thermal stress properties

of thermal barrier coatings by finite element method

Yang Ming ®®, Zhu Yongping **, Wang Xueying **, Guo Shengnan®, Hu Jing?, Zhao Lili®, Chu Ying®

% State Key Laboratory of Multi-phase Complex Systems, Institute of Process Engineering, Chinese
Academy of Sciences, Beijing 100190, PR China

® Graduate School of Chinese Academy of Sciences, Beijing 100049, PR China

ypzhu@ipe.ac.cn

Xywang@ipe.ac.cn

“Correspondingauthor.Tel./fax: +86 1082544922,

Abstract

Thermal ablation is a very important technique to characterize the thermal properties of coating systems.
On account of the concentration of thermal stress, thermal barrier coatings (TBCs) often break off from
the substrate partly or completely during the thermal erosion. In this paper, the thermal erosion simulation
of finite element geometric models based on the possible pore shapes were implemented, especially, the
influence of pore shapes on the distribution of coating temperature, X component of stress, Y component
of stress, XY-shear stress and von-Mises stress were focused on. The effects of the different porosity of
square pore coatings on thermal insulation properties and thermal stresses were discussed in term of the
simulation results. The simulation results indicate that different shape pores not only affect the thermal
stress distribution above the contact area between the bond coating and top coating surface, but also affect
the plastic deformation behavior of TBCs. The micromechanism was discussed in details in this study.
The computed results verified that, the computational method can successfully predict thermal shear,
crack initiation and normal failure mode of the studied TBCs. All the results are in good agreement with
the corresponding experimental findings. The failure mechanism factors in this paper are of great
importance to explain the failure micro-mechanism of TBCs.
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