Accepted Manuscript

CASE STUDIES IN

FIRE
Title: Prediction of Corrosion Fatigue Crack Growth Rate in SAFETY
Alloys. Part I: General Corrosion Fatigue Model for
Aero-Space Aluminum Alloys

Authors: Danyil Kovalov, Balazs Fekete, George R.
Engelhardt, Digby D. Macdonald

PII: S0010-938X(18)30124-0
DOI: https://doi.org/10.1016/j.corsci.2018.06.034
Reference: CS 7590

To appear in:

Received date: 19-1-2018
Revised date: 8-6-2018
Accepted date: 29-6-2018

Please cite this article as: Kovalov D, Fekete B, Engelhardt GR, Macdonald DD,
Prediction of Corrosion Fatigue Crack Growth Rate in Alloys. Part I: General
Corrosion Fatigue Model for Aero-Space Aluminum Alloys, Corrosion Science (2018),
https://doi.org/10.1016/j.corsci.2018.06.034

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.2018.06.034
https://doi.org/10.1016/j.corsci.2018.06.034

Prediction of Corrosion Fatigue Crack Growth Rate in Alloys. Part I: General Corrosion

Fatigue Model for Aero-Space Aluminum Alloys

Danyil Kovalov!*, Balazs Fekete?, George R. Engelhardt® and Digby D. Macdonald®#

!Department of Materials Science and Engineering, University of California at Berkeley, Berkeley, CA, 94720, USA
2Department of Nuclear Engineering, University of California at Berkeley, Berkeley, CA 94720, USA
30LI Systems, Inc., 108 American Road, Morris Plains, NJ 07950, USA

*Volodymyr Dahl East Ukrainian National University, Severodonetsk, 93400, Ukraine

#Corresponding author at Department of Nuclear Engineering, University of California at Berkeley, Berkeley, CA,
94720
tel: +1 (814) 360-3858.

email address: macdonald@berkeley.edu

Highlights

e A General Corrosion Fatigue Model (GCFM) was developed.

e GCFM based on consideration of advection between the crack and external environment.

e Crack growth rate is regarded as the sum of the stress corrosion cracking and cyclic loading.
e The GCFM predicts change in the potential drop and current density during crack

propagation.

Abstract
In this work, a General Corrosion Fatigue Model (GCFM) was developed for predicting
corrosion fatigue crack growth rate (CFCGR) in metals under cyclical loading. The GCFM is

based on an equation for the potential drop from the external surface to the crack tip of metals as
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