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ABSTRACT 

During sheet metal forming processes, it is quite common that material instabilities, such as localized 
necking, occur due to the low ductility of the material. To delay the initiation of localized necking, 
and thus to enhance formability, a recent technological solution has been proposed for the 
manufacturing of several flexible electronic devices, such as conductors and interconnects [1]. This 
interesting strategy, which aims at improving the formability of functional metal components, 
consists in bounding elastomer substrates to these metal components. The current contribution aims 
to numerically predict the formability limits of such substrate-supported metal layers, and to 
investigate the effect of the addition of an elastomer layer on the enhancement of ductility of the 
resulting metal/elastomer bilayer. To this end, both the bifurcation theory [2] and the imperfection 
approach [3] are used as localized necking criteria. The mechanical behavior of the metal layer is 
described, successively, by flow theory of plasticity [4], deformation theory of plasticity [4], and 
crystal plasticity [5]. In contrast to the classical flow theory of plasticity, the deformation theory 
version and crystal plasticity introduce some vertex effects on the plastic yield surface. This vertex 
mechanism has a destabilizing effect, which allows predicting localization bifurcation at realistic 
strain levels. Regarding the elastomer substrate, its mechanical behavior is modeled by a classical 
hyperelastic neo-Hookean law. 
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