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The main objective of the present paper is the presentation of the viscoplasticity model 

accounting for shear banding proposed and the identification procedure of the parameters and 

material functions. The shear banding contribution function, which was introduced formerly by 

Pęcherski and applied in continuum plasticity accounting for shear banding in [1] and [2] as 

well as in Nowak et al. [3] plays key role in the viscoplasticity model. The derived constitutive 

equations are applied for solution of the channel-die inverse problem as well as for verification 

with use of other independent experimental test. 

The derived constitutive equations were identified and verified with application of 

experimental data provided in paper by Jia et al. 2003 [4] for the nanocrystalline iron, where 

quasi-static and dynamic compression test was reported. The shape of the contribution function 

fSB is proposed, accounting to the studies in [1, 2] and supported by the numerical identification 

and verification in [3], in the form of logistic function. The total viscoplastic flow produced by 

volumetric shear banding are presented. To solve the system of equations, the Newton-Raphson 

scheme is applied. Once the solution is obtained, all variables and stress field are updated using 

the relevant equations. The possibilities of the application of the proposed description for 

numerical simulation of deformation processes of high-strength steels and other hard 

deformable metals are discussed. 
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