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SummaryThe new method to analysis carrying capacity cfatis-elastoplastic bodies is proposed on the bégisedictor-corrector
scheme of Wilkins - Kukudzhanov. It is considereel influence of relaxation time on strength of sieal components.

The first stage. It is found the solution for boandproblem in elastic formulation. The region etetmined in plastic range, using
Mises'’s plasticity criterion.

The second stage. In elastic range, the solutiotndandary problem conditions is found on the $ion that the Mises plasticity
condition is implemented at the border betweertielaad plastic domains.

The third stage. In plastic domain the componehttress deviator are determined on basis of tHeifzhanov's splitting method.

The fourth stage. In plastic domain the boundaopiem is solved on the stipulation that the cornieiganditions are implemented at the
border between plastic and elastic domains.

The predictor-corrector scheme is also used tg/sisghe dynamic problem:

The first stage. It is found the solution for boandproblenof Piccard inelastic formulation. The region is determined iasgic range,
using Mises's plasticity criterion.

The second stage. In elastic range, the solutiaticedrd’sproblem in condition that on the boundary whicthidis elastic and plastic
domains, the Mises plasticity condition is implenteen

The third stage. In plastic domain the componehssress deviator are determined on basis of tHeiizhanov's splitting method.

The fourth stage. In plastic domain the boundaopiem is solved on the stipulation that the corieiganditions are implemented at the
border between plastic and elastic domains

ANALYSISTHE PROBLEM OF PLASTIC THEORY BY SPLITTING METHOD

In mechanics of continua the flow equations aredéid into general dynamical equations, which déscthe flows of
all continua, and the equations which bind theirstiensor components with the tensor componensdrain rate in the
points of this continuum. These determinant rheisllgequations define the flow of this continuunmeTmathematical
definition of the plastic flow theory’s determinaguations is different from the equations’ defanis for other models
of the continua mechanics, that it has finite ietatalong with differential relation. This finiteslation is a plasticity
condition which limits an invariant of the stregndgor. So due to this it is possible to have difiermathematical
definition of the determinant equations of the fitaffow models [1].

The most accepted formulation of solving the foreggroblem is to definite determining equationsttie form of
differential equation system. Then the determirsggiations come to the differential equation sysiéth additional
initial condition in the form of a prime plasticigondition [2]. This definition of the determinirgpnditions has some
disadvantages in assumed differentiation which eonion the one hand to the system order rise a#riahéting
equations, and on the other hand considerably doatelits integrations.

The second approach is to insert new variableshndentically satisfy the plasticity condition [8]. This approach
hardly complicates the equation system and becamésctive in case of general three-dimensionabjpem.

The third approach is that plasticity conditiorcansidered as some contingency for solution hyptieltéask and this
task is solved by minimizing elastic function oh@iion with additional contingencies on variabladtions [1].

The fourth approach gives the possibility to sdhe tasks in its original formulation when the etipras of plastic flow
theory are used without preliminary transformatias they are basically formed for an elastoplastidel [1]. In [1] is
offered new equations integral method for the efalasstic continua which is based on the splittiregttrod by physical
processes of determinant equations for relaxayipe tontinua.

In the work it is considered a new approach to ymislcarrying capacity of elastoplastic body on Hasis of the
splitting method for elastoplastic equations [1, 5]

The F'stage. It is found the solution for boundary pemblin elastic formulation. The region is determimeglastic
range, using Mises'’s plasticity criterion.

The 2 stage. In elastic range, the solution for boungopblem conditions is found on the stipulationtttie Mises
plasticity condition is implemented at the bordetvieen elastic and plastic domains.

The 39 stage. In plastic domain the components of stdesgator are determined on basis of the Kukudzhanov
splitting method.

The 4" stage. In plastic domain the boundary problenolsesi on the stipulation that the conjugate condi are
implemented at the border between plastic andieldstains.

There are considered some specific targets: thgtoplastic and elastic-viscoplastic conditions dhigk-walled tube
when there is no strengthening according to the fleeory; the elastoplastic condition of a hollgphere when there is
no strengthening according to the flow theory; #astoplastic and elastic-viscoplastic conditioisaospherical
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enclosure in unrestricted body when there is nengthening according to the flow theory; the Kirscgeneralized
problem; analysis of elastic-viscoplastic flowsthé ring with constant thickness; the elastoplastindition of an
infinite plate with a hole which is stretched axmsyetrically relative to the center of the hole;tdlsition of spherical
waves in elastoplastic continuum.

CONCLUSIONS

It was proved that Kukudzhanov splitting methodeffective in solving problems of elastoplastic bedgarrying
capacity on basis of considered model problems.

The offered approach helps to value the strengtthefstructural components and machines accordiriget modern
plastic flow theory.

The new method to analysis carrying capacity o€ais-elastoplastic bodies is proposed on the ldsmedictor-
corrector scheme of WilkinsKukudzhanov. It is considered the influence of xaten time on strength of structural
components.
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