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Research on the Evolution of Subsequent Yield Surfaces in Stress
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Abstract The shape and position of yield surface have a direct influence on the determination of plastic deformation of materials.
Considering that slip is the main plastic deformation mechanism, the extension of single crystal plasticity called slip— component
model is introduced, and the evolution of subsequent yield surfaces in stress space and strain space is investigated. The method to
determine the yield surfaces in stress space and strain space is proposed. A combined kinematic—distortional hardening model is
developed to describe the translation and distortion of subsequent yield surfaces in stress space and strain space. Numerical
simulations of the evolution of subsequent yield surfaces in (0'11 _0'12) stress space and (811 _712) strain space are performed under
pure torsion and combined tension— torsion loading for aluminum 1100- O. The results show that the agreement between the
predictions and experiments is quite satisfactory. The work demonstrated that whether in stress space or strain space, based on the
latent hardening and Bauschinger effect of the slip component, the subsequent yield surface can be described that the forward part
inflates and the rear part deflates so that the subsequent yield surface has a sharp front and a blunt rear.
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Fig. 3 A schematic for determing the yield surface in stress space and strain space
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