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ABSTRACT 

 

In this work, we have investigated the effect of the tension-compression asymmetry on the 

emergence of dynamic necking instabilities in isotropic metallic materials subjected to plane strain 

extension. A two-pronged approach has been used for that purpose: (i) a linear stability analysis 

which includes the effects of inertia and stress multiaxiality inside the neck and (ii) finite element 

simulations based on the unitary cell model developed by Xue et al. [2] in which the development of 

the instability is favoured by a sinusoidal spatial imperfection. To describe the effects of tension-

compression asymmetry in plastic incompressible materials, we used the isotropic form of Cazacu et 

al [1] plastic potential. We have examined three different materials: material displaying greater 

tensile yield stress than compressive yield stress, Von Mises material and material displaying weaker 

tensile yield stress than compressive yield stress. Given that for the plastic stress potential [1], an 

exact dual plastic potential in strain-rate space exists in closed-form (see [3]), the linear stability 

analysis can be done analytically. A wide range of loading rates has been investigated. The analytical 

predictions were compared with the finite element simulations results revealing a close match. Most 

importantly, both methods show that the strength differential effect plays an important role on the 

strain energy absorbed by the material before necking.  
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