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1. Introduction

The energetic methods are very useful in descripgfiomechanical properties of material (see
[1], [2]). The main aim of current paper is the staction of limit surface due to the possibilitly o
appearing of plastic flow. Using phenomenologiggiraach and strain energy density function and
taking into account an assumption of zero increzdseolume during plastic flow, the analytical
form of the stability equations will be formulateshd used to determination the final analytical
form of limit surface equations. All theoreticalvestigations will be illustrated by the short
example for aluminum.

2. Strain energy density function

On the base of presented in [2] geometrical inatgbion of deformation process every
deformation change can be interpreted as the deplant along deformation path: 3 t) = £ Ky
for i =123 andtO< 01>. The strain energy density function (as a functdriinal deformation

state component‘sI k) and the principal stress state components cavritten as:

C Kk _k _ k. .3 13 13
(1) w (51 £, €4 )= ode =] X o (t)e; " (Dt = jz o, (Ve Kt .
ci=1 ' ' gi=1 0i =

3 5 3 _ 1+V(g) 3 3
Si |;| (1+v(£I ))+(1+v(£i ))|§1V(£| )(SI —£i) V(fi) |‘|1v(£) Ej £ —35

o.(t) = E(e.)
(2) ! ! 3
M Q+7(e)) - @+7(e )2 Z V(f) Vg + o |‘| v(g)
=1 ! ! ( i)1=1

where E(¢) = U(g )
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andv(e) =— are respectively longitudinal and transversal deédion coefficients.
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3. The stability criterions and equations of limit surface

The material is in stable state according to pd#silof appearing of plastic flow if every
change of current deformation state needs the wbrkxternal loads, so when the strain energy

density functionw® satisfies the assumption:
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Because during plastic flow the volume increaseabeero, it can be written that:
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Finally on the base of Sylvester’'s theorem theitalassumptions can be write as:
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4. Example and conclusions
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Figure 1. Material characteristics approximation)saad stable regions b.)
The approximations of material characteristics tieeform:
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On the base of presented investigations we canlubscthat the stable region takes a shape
of convex and closed spacéhe results were executed under the subject of No 02/21/DSPB/3464
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