Accepted Manuscript

International Journal of
CALCULATION OF THE WOHLER (S-N) CURVE USING A TWO-SCALE E e@ i‘
MODEL ( f g ; u ( %

M. Mlikota, S. Schmauder, Z. BoZi¢

PIL: S0142-1123(18)30110-5
DOI: https://doi.org/10.1016/j.ijfatigue.2018.03.018
Reference: JIJF 4619
Tisis
To appear in: International Journal of Fatigue —
Received Date: 1 December 2017
Revised Date: 14 March 2018
Accepted Date: 16 March 2018

Please cite this article as: Mlikota, M., Schmauder, S., BoZi¢, Zcaron., CALCULATION OF THE WOHLER (S-
N) CURVE USING A TWO-SCALE MODEL, International Journal of Fatigue (2018), doi: https://doi.org/
10.1016/j.ijfatigue.2018.03.018

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.2018.03.018
https://doi.org/10.1016/j.ijfatigue.2018.03.018
https://doi.org/10.1016/j.ijfatigue.2018.03.018

CALCULATION OF THE WOHLER (S-N) CURVE USING A TWO-SCALE MODEL

M. Mlikota™, S. Schmauder®, Z. Bozié®
University of Stuttgart, Institute for Materials Testing, Materials Science and Strength of Materials

(IMWF), Pfaffenwaldring 32, 70569 Stuttgart, Germany
2University of Zagreb, Faculty of Mechanical Engineering and Naval Architecture (FMENA), I. Lucica 5,

10000 Zagreb, Croatia

Abstract: This paper deals with the initiation of a short crack and 'subsequent growth of the
long crack in a carbon steel under cyclic loading, concluded with the estimation of
the complete lifetime represented by the Wohler (S-N) curve. A micro-model con-
taining the microstructure of the material is. generated using the Finite Element
Method and the according non-uniform stress distribution is calculated afterwards.
The number of cycles needed for crack initiation is estimated on the basis of the
stress distribution in the microstructural model and by applying the physically-based
Tanaka-Mura model. The long crack growth is handled using the Paris law. The

analysis yields good agreement with experimental results from literature.
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