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ABSTRACT 

In this work the strain localization analysis of Hill’s orthotropic plasticity is addressed. In 
particular, the localization condition derived from the boundedness of stress rates together 
with Maxwell’s kinematics is employed. As done in previous works [1, 2, 3] for isotropic 
plasticity, the strain rate jump, defined as the difference in the strain rate fields between the 
interior/exterior points of the discontinuity (band) and characterized by Maxwell’s 
compatibility condition, has to be completely plastic. The resulting localization angles in 
orthotropic plastic materials are independent from the elastic constants, but rather, depend on 
the material parameters involved in the plastic flow in the material axes. Application of the 
above localization condition to Hill’s orthotropic plasticity in 2-D plane stress and plane strain 
conditions yields closed-form solutions of the localization angles. It is found that the two 
localization directions in plane strain condition are always perpendicular to each other. Also 
the localization angles depend only on the tilt angle of the material axes with respect the global 
axes. The analytical results are then validated by independent numerical simulations. The B-
bar finite element is employed to deal with the incompressibility due to the purely isochoric 
plastic flow. The influence of various parameters is studied. In all cases, the analytical critical 
angles predicted from the localization condition coincide with numerical results 
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