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Model of evolution of plastic anisotropy due to crystallographic texture development in 

metals subjected to large deformation processes is presented. The rigid-plastic model of sin

gle grain with regularized Schmid law proposed by Gambin is used. Phenomenological and 

physical descriptions of plastic flow of polycrystals are discussed. Properties of any yield func

tion for orthotropic materiał subjected to the piane stress state are outlined. Yield conditions 

of degree m proposed by Hill and Barlat with Lian are analyzed. Finally, phenomenological 

texture-dependent yield surface is proposed. Evolution of this yield surface is compared with 

phenomenological yield conditions for two processes: rolling and pure shear. 

1. lNTRODUCTION

Metal forming processes are associated with large plastic deformation. Large 
plastic deformation induces evolution of plastic anisotropy of elements. For met
als which are polycrystalline materials, induced anisotropy can be caused by 
several factors such as the change of grain shape and size or crystallographic lat
tice reorientation. The first factor is called morphological texture development 
and the second one - crystallographic texture development. Plastic anisotropy 
caused by crystallographic texture dominates up to moderately large strains [34]. 
Consequently, to follow evolution of plastic anisotropy in the deformation process 
texture development should be taken into account in the constitutive equations 
describing the polycrystal. It is important because evolution of plastic anisotropy 
can cause many phenomena that influence advantageously or disadvantageously 
the properties of a metal element. One of the disadvantageous phenomena is for 
example "earing" observed during deep drawing. Increasing corrosion resistance 
the e:as turbines or wcreasine: fatie:ue strene:tji of �rine:s u�d inin, thej:)lades of 
precision equipment belong to advantageous phenomena. 
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