Author’s Accepted Manuscript

MATERIAL
SCIENCE ¢
ENGINEERINC

s: Properti

On the applicability of recovery-annealed
Twinning-Induced Plasticity steels: Potential and
limitations

( Str I M:
EJLavernia Microstructure and Processin

Christian Haase, Tobias Ingendahl, Onur Giiveng,
Markus Bambach, Wolfgang Bleck, Dmitri A.

Molodov, Luis A. Barrales-Mora e S
www.elsevier.com

PII: S0921-5093(15)30434-2

DOI: http://dx.doi.org/10.1016/j.msea.2015.09.096

Reference: MSA32822
To appear in:  Materials Science & Engineering A

Received date: 1 July 2015
Revised date: 19 September 2015
Accepted date: 24 September 2015

Cite this article as: Christian Haase, Tobias Ingendahl, Onur Giiveng, Marku
Bambach, Wolfgang Bleck, Dmitri A. Molodov and Luis A. Barrales-Mora, Or
the applicability of recovery-annealed Twinning-Induced Plasticity steels

Potential and limitations, Materials ~ Science &  Engineering A
http://dx.doi.org/10.1016/j.msea.2015.09.096

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
http://dx.doi.org/10.1016/j.msea.2015.09.096
http://dx.doi.org/10.1016/j.msea.2015.09.096

On the applicability of recovery-annealed twinning-induced plasticity steels: potential

and limitations

Christian Haase™", Tobias Ingendahl?, Onur Giivenc®, Markus Bambach?®, Wolfgang Bleck?,

Dmitri A. Molodov?, Luis A. Barrales-Mora®

YInstitute of Physical Metallurgy and Metal Physics, RWTH Aachen University, Aachen,
52074 Germany
2 Institute of Ferrous Metallurgy, RWTH Aachen University, Aachen, 52072 Germany

® Institute of Metal Forming, RWTH Aachen University, Aachen, 52056 Germany

Abstract

In this work, two Twinning-Induced Plasticity (TWIP) steels, an Fe-17Mn-1.5Al-0.6C
(alloy 1) and an Fe-23Mn-1.5Al-0.3C (alloy 1), were processed by a simple combination of
cold rolling and recovery annealing that resulted in a high vyield strength along with
appreciable ductility. The potential and limitations of recovery-annealed TWIP steel were
assessed by comprehensive mechanical characterization and comparison with a conventional
dual-phase Advanced High Strength Steel (AHSS). The energy-absorption capacity, a key
parameter for the application of TWIP steel as crash-relevant structural components, was
determined by uniaxial tensile testing and dynamic crash testing. The recovery-annealed
TWIP material revealed superior properties compared to its fully recrystallized counterparts
and to the AHSS due to improvement of the yield strength. These properties can be tailored
by varying the chemical composition and the processing parameters. In addition, the
formability was investigated using Nakajima and deep drawing tests. Critical issues and

limitations of the recovery-annealed TWIP steels are discussed.
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