£ y
Avrchive Ouverte - Open Repository
I ¥ .

Science Arts & Métiers (SAM)

is an open access repository that collects the work of Arts et Métiers Institute of
Technology researchers and makes it freely available over the web where possible.

This is an author-deposited version published in: https://sam.ensam.eu
Handle ID: .http://hdl.handle.net/10985/26503

To cite this version :

Mohamed BEN BETTAIEB, Farid ABED-MERAIM - Effect of kinematic hardening on localized
necking in substrate-supported metal layers - In: 9th International Conference on Advanced
Computational Engineering (ACE-X 2015), Allemagne, 2015-06-29 - Proceedings of the 9th
International Conference on Advanced Computational Engineering (ACE-X 2015) - 2015

Arts

Any correspondence concerning this service should be sent to the repository \
et Métiers

Administrator : scienceouverte@ensam.eu



https://sam.ensam.eu
https://sam.ensam.eu
http://hdl.handle.net/10985/26503
mailto:scienceouverte@ensam.eu
https://artsetmetiers.fr/

Effect of kinematic hardening on localized necking in substrate-supported metal
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Necking limit prediction in thin substrate-supported metal layers, used as functional
components in electronic devices, represents nowadays an ambitious challenge. The aim
of this work is to investigate the effect of kinematic hardening on localized necking in these
elastomer-coated metal layers ([1]). The metal and elastomer layers are assumed to be
isotropic, incompressible and strain-rate independent. The mechanical behavior of the
metal layer is modeled by an extended version of the deformation theory of plasticity. This
version takes into account both isotropic and kinematic hardening. The isotropic hardening
is modeled by the Hollomon law, while the kinematic hardening is modeled by the
Armstrong-Frederick law. The mechanical behavior of the elastomer layer is assumed to
be hyperelastic and is modeled by a neo-Hookean constitutive law. The two layers are
assumed to be perfectly adhered. Strain localization is searched for as a bifurcation
phenomenon, meaning that a non-homogeneous straining mode becomes possible (i.e., the
uniqueness of the solution of the rate equations is lost). The Rice bifurcation criterion ([2])
is used in order to predict the localization of plastic flow. The effects of the kinematic
hardening, and the associated material parameters, on the necking limit strains are
specifically highlighted. In particular, it is demonstrated that the limit strain increases with

kinematic hardening.
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