Accepted Manuscript

International Journal of

A combined CP theory and TCD for predicting fatigue lifetime in single-crystal F @5& i @ @] @
superalloy plates with film cooling holes

Zhixun Wen, Haiqing Pei, Huan Yang, Yunwu Wu, Zhufeng Yue

PIL: S0142-1123(18)30062-8
DOI: https://doi.org/10.1016/j.ijfatigue.2018.02.020
Reference: JIJF 4585
Tisis
To appear in: International Journal of Fatigue —
Received Date: 13 August 2017
Revised Date: 11 February 2018
Accepted Date: 12 February 2018

Please cite this article as: Wen, Z., Pei, H., Yang, H., Wu, Y., Yue, Z., A combined CP theory and TCD for predicting
fatigue lifetime in single-crystal superalloy plates with film cooling holes, International Journal of Fatigue (2018),
doi: https://doi.org/10.1016/j.ijfatigue.2018.02.020

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.ijfatigue.2018.02.020
https://doi.org/10.1016/j.ijfatigue.2018.02.020

A combined CP theory and TCD for predicting fatigue lifetime in
single-crystal superalloy plates with film cooling holes

Authors: Zhixun Wen*, Haiging Pei, Huan Yang, Yunwu Wu, Zhufeng Yue
Affiliation: School of Mechanics, Civil Engineering and Architecture, Northwestern
Polytechnical University, Xi’an 710072, P.R. China

*Corresponding author: Zhixun Wen, zxwen@nwpu.edu.cn
Tel/Fax: 0086-29-88431002

Abstract: Considering the effects of the numbers and diameters of film.cooling holes, the Low
Cycle Fatigue (LCF) performances of Ni-based single-crystal superalloy plate specimens were
studied. The investigation found that the low cycle fatigue lifetimes of the single hole specimens
were significantly longer than those of multi-holes specimens because of the multi-holes
interference effect. Combined with the rate dependent Crystal Plasticity (CP) theory and the
Theory of Critical Distances (TCD), the LCF lifetime prediction models of specimens with close
packed film cooling holes were established. Instead of the SWT parameter, the models used the
damage parameter of maximum- resolved shear stress/strain, which can describe the multi-holes
interference effect well. The damage model was defined based on the rate dependent CP
framework. Combined with the Manson - Coffin formula, the concrete process of predicting LCF
lifetimes of the specimen with close packed film cooling holes was given. Both the predicted and
tested LCF lifetimes of the specimens were in the double error band.
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