
Author’s Accepted Manuscript

Micromechanical modeling of fatigue behavior of
DP steels

Ghazal Moeini, Ali Ramazani, Veera
Sundararaghavan, Carsten Könke

PII: S0921-5093(17)30190-9
DOI: http://dx.doi.org/10.1016/j.msea.2017.02.033
Reference: MSA34709

To appear in: Materials Science & Engineering A

Cite this article as: Ghazal Moeini, Ali Ramazani, Veera Sundararaghavan and
Carsten Könke, Micromechanical modeling of fatigue behavior of DP steels,
Materials Science & Engineering A,
http://dx.doi.org/10.1016/j.msea.2017.02.033

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
http://dx.doi.org/10.1016/j.msea.2017.02.033
http://dx.doi.org/10.1016/j.msea.2017.02.033


 1 

Micromechanical modeling of fatigue behavior of DP steels 

 

Ghazal Moeini
1*, Ali Ramazani

2
, Veera Sundararaghavan

2
, Carsten Könke

1 

1
Institute of Material Research and Testing, Bauhaus-University Weimar, 99421 Weimar, Germany.

  

2
Department of Chemical Engineering, University of Michigan, 2300 Hayward St., Ann Arbor, USA.

  

*
Corresponding Author; E-mail address: ghazal.moeini@uni-weimar.de 

 

Abstract 

The effect of martensitic phase fraction on the cyclic stress-strain behavior of two DP steels is 

investigated via a micromechanical model based on a representative volume element (RVE). A 

dislocation density based model and a Chaboche hardening model are used to identify the 

isotropic and kinematic hardening behavior of constituent phases, respectively. The Chaboche 

parameters obtained by fitting flow curves computed from a dislocation density based model for 

both ferrite and martensite phases of each steel are incorporated into a Finite Element code 

ABAQUS to simulate the low cycle fatigue with a combined hardening behavior. Based on 

experimental observations reported in the literature, fatigue crack initiates in ferrite phase. A 

ductile damage model, therefore, is used to simulate damage initiation in ferrite. The results 

show that the martensite fraction has a significant influence on cyclic plastic strain accumulation 

during the cyclic deformation. It is also concluded that with an increase in the martensite volume 

fraction in DP steel, the elastic component of the total strain amplitude increases and higher 

fatigue strength is, subsequently, observed. 
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1. Introduction 

Dual phase (DP) steels having a microstructure consisting of a soft ferrite matrix and metastable 

hard martensite result in a combination of high strength and high ductility as well as work 

hardening, which can all be beneficial for industrial applications [1].  High strain hardening and 

strong bake hardening effects give these steels excellent potential for automotive applications 

such as in body side, reinforcement and engine cradle [2, 3, 4]. Furthermore, these great 
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