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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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