COMPUTING OF DAMAGE
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The overview of major approaches to computer modglbf damage may be
found in [1]. In present study on the basis of dgendneory several new problems are
investigatea B pamkax nmomgxona TeOpuH IOBPEXKICHHOCTH YMCIEHHO PELIEH P
HOBBIX 3a1a4.

In Fig. 1 and 2 the solution of problem about dagnafjextended elastic plastic
plates with circular and elliptic macropores amgidiinclusions is demonstrated. The
influence of microdefects such as micropores (veuim plastic strains), dislocations
(deviatoric plastic strains) and microcracks (damag taken into account
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Fig. 1. The damage near rigid circular inclusiotadR narrow zones simulate
developing macro-cracks. Colors correspond to thlees of straire, +¢,. On the

right the dependence of stregsson desplacement, at point =0, y=6) is shown.
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Fig. 2. The damage near circular pore. Black nazone simulate developing
macrocracks. Colors correspond to the values afinstt, +¢,. On the right the

dependence of stress on displacement, at point k=0, y=6) is shown.
Both cases, produced in Fig. 1 and 2, deal witlrapac elastic material.
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The difference in type of damage is explained by thifference in strain
concentration near the pore and near the inclu3iois. may be seen in Fig. 3.

e B e -3
58+1 | 58+
| 8.040 | 8.835
| 8.059 | 8 .870
8.078 8184
8.297 8.138
8.117 8.173
L) | | 8.135 -BO+@ | 8 .287
. 8155 . 8.242
-.50+1 L -.58+1
1 " " L " 1 " L " L 1
- 5B+ 0840 5B+ - 5@+ _80+0 5B+
time= 0 .978E+81 stress yy h time= B.927E+81 nax. strain

Fig. 3. Strain concentration near the pore (onl¢ft¢ and near the inclusion
(on the right). Dark magenta corresponds to theimabstrain value.

We used the damage criterion formulated in termaafimal principal strains.
Therefore, in case of pore the damage begins i@t points at pore surface while
in case of inclusion the damage begins in nordkspaints at inclusion surface.

In Fig. 4 the influence of natural stochastic inlog®@neous distribution of
damage strain limit is demonstrated for the probkdmout oil drillhole under the
internal pressure. It results in fractal structofrenultiple macrocracks development.
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Fig. 2. The fractal system of macrocracks develaognmear drillhole under
internal pressure. Principal strain distributionvirgin material is axisymmetric. But
due to stochastic spatial inhomogeneuity of sthiant the multiple macrocracks are
appeared and developed.
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Fig. 3. Case extended plate with big elliptic postated by3¢. The damage
zones (upper-left figure), calculated stress-stdagram (upper-right figure), plastic

work (lower-left figure) and verical

demonstrated.
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Puc. 4. Extended plate with group og big elliptic por®tated by3®®. The
damage zones (on the left) and calculated stremisrsiagram (on the right) are

demonstrated.
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Puc. 5. Extended plate with group of small ellipticre® rotated byso’. The
damage zones (on the left) and calculated stremisrsiagram (on the right) are
demonstrated.

In computational models of damage theory we haeel:ug)isotropic elasticity,
associated flow rula and Garson’s plastic criterio6)the damage criterion in terms
of maximal principal strain and linear constaner&netyics for damage)linear law
for elasticity degradation with growth of damage.

The detailed description is presented in [1-9].
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