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1. Introduction
Metallic materials are usually used in engineering applications in the as received state. In such a
case, developing in in the course of manufacturing processes texture induces anisotropy of
mechanical properties and produces often the so-called strength differential effect (SDE).The
precise description of elastic properties and formulation of limit criterion requires application of
the formalism used typically for anisotropic solids. It is a complex and difficult task related with
proper experimental characterisation of all material parameters. In some cases, however, a simple
model of isotropic solid revealing possible strength differential effect and certain correction for
the limit strength in shear can be proposed. It is in accord with the observation that developing
texture influences mostly shear strength of metallic solids.
2. The main objective
The aim of this work is to apply the energy-based hypothesis proposed by Burzyński [1] to
formulate a multisurface limit criterion. The resulting limit surface inherits corners, which are not
convenient for applications in numerical analysis of complex deformation processes. Therefore,
certain smooth out procedure is proposed. As a result a smooth limit surface is obtained, which
can be applied in plasticity and viscoplasticity models implemented in finite element calculations
of metal forming processes. The idea of the procedure for a hypothetical material characterised
with the yield limits for tension and compression tests and the parameter describing the deviation
of the yield strength in shear from the predicted one from Huber-Mises criterion:
𝜎𝑌𝑇 = 1.0, 𝜎𝑌𝐶 = 1.1, 𝜆 = 0.7, where

𝜆=

 YC  YT
(2𝜏 𝑆 )2

− 1

is depicted in Fig. 1, where the resulting interior of three limit curves shows the elastic range
with corners according to Burzyński yield condition while in Fig 2 the resulting smooth yield
limit curve is presented. The yield limit is described by the following equation:

Φ= σ12− R B σ1 σ2 + σ22 + (σ CY − σTY )σ 1+ (σ CY − σTY )σ 2− σ CY σTY = 0
where RB is the material constant determined by the yield strength in tension, compression and
shear tests.
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The discussed yield condition was compared with the special case of the known
criterion for anisotropic materials proposed by Hill in 1948 specified for transversally isotropic
solids. As an example the results of numerical simulation of deep drawing process of metal sheet
are discussed.

.
Fig. 1. The Burzyński yield condition
depicted for plane state of stress.

Fig. 2. The resulting smooth limit curve
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