Accepted Manuscript -

New biaxially loaded specimens for the analysis of damage and STRUCTURES
fracture in sheet metals

Steffen Gerke, Preawpan Adulyasak, Michael Briinig

Pll:
DOI:
Reference:

To appear in:

Received date:
Accepted date:

INTERNATIONAL JOURNAL OF

SOLIDS AND

Stelios Kyriakides David Hills
Tre University of Tevas st Austin, USA Univesty of i

S0020-7683(17)30028-8
10.1016/j.ijsolstr.2017.01.027
SAS 9443

International Journal of Solids and Structures

4 November 2016
17 January 2017

Please cite this article as: Steffen Gerke, Preawpan Adulyasak, Michael Brinig, New biaxially loaded
specimens for the analysis of damage and fracture in sheet metals, International Journal of Solids and
Structures (2017), doi: 10.1016/j.ijsolstr.2017.01.027

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.


http://dx.doi.org/10.1016/j.ijsolstr.2017.01.027
http://dx.doi.org/10.1016/j.ijsolstr.2017.01.027

New biaxially loaded specimens for the analysis of
damage and fracture in sheet metals
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Abstract

The paper deals with development of new experiments based on*performance
of corresponding numerical simulations to study the effect_of/stress state on
damage and fracture behavior of ductile metals. Different stress-state-dependent
mechanisms of ductile damage acting on the micro-level are taken into account
and, therefore, details of the stress state characterized by stress triaxiality and
the Lode parameter in the critical parts of the specimens are of interest.
Based on detailed numerical analysisief standard cruciform specimens, newly
designed specimens are developed,and.numerically studied. Specimens of the
most promising geometries“haye been manufactured and tested. Strain fields
in critical regions of the specimens have been evaluated by digital image cor-
relation (DIC) technique and compared with the results of finite element sim-
ulations. Considering different biaxial loading conditions it is possible to cover
a wide range of stress triaxialities and Lode parameters in tension, shear and
compression domains and consequently the newly proposed specimens facilitate
a contrelled sstudy of damage and fracture at different stress states. Experi-
ments with these new specimen geometries are recommended for experimental
programs to analyze safety and lifetime of metal structures.
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