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This paper is concerned with the estimate of tiediiie of the solids, subjected to combination
of irradiation and mechanical loabgyond the yield stress (in the plastic flow rangéag
damage mechanism is present at both atomic and-sead® levels including the effect of
partial recombination of Frenkel pairs [4].

A multiscale constitutive model comprising the exan of radiation induced damage under
mechanical loads has been formulated [1]. The mbdgslbeen developed in the framework of
continuum damage mechanics and contains strongigahybackground related to the
mechanism of generation of clusters of voids initfagiated solids.

Two kinetic laws describing the evolution of potgdn the materials were taken into account:
the Rice & Tracey model and the Gurson model [2le Rice & Tracey model predicts the
evolution of radius of spherical void as a functiointriaxiality and the accumulated plastic
strain. The Rice & Tracey model is expressed m fitrm of differential equation and has
therefore implicit character. On the other hand, Burson model is based on the definition of
the porosity parameter. The porosity parameter lwandirectly recalculated to obtain the
classical damage parameter in the sense of CDMly#\ece solutions for the uniaxial stress
state wereobtained. The results of analytical solutions wesed to calibrate the numerical
algorithms. The numerical procedures were usethtanalysis of selected components.

As an application, the estimate of lifetime of cedtarget — detector configuration, subjected to
combination of the irradiation and the mechanioalds, has been carried out [3]. The lifetime
prediction, expressed in terms of number of beawriesyas a function of maximurpa
(displacements per atorai cycle, is presented.

References

[1] Garion C., Skocze B., Combined model of strain-induced phase transdtion and orthotropic
damage in ductile materials at criogenic tempeegtunt. J. Damage Mech 12 331-356 2003.

[2] Luneville L., Simeone D., Jouanne C. Calculatiof radiation damage induced by neutrons in
compound materials. Journal of Nuclear Material3 88-100 2006.

[3] Verbiest E., Pattyid. Study of radiation damage in aluminum. Physkaliew B 25 (8) 5097-5121
1982.

[4] Zinkle S.J., Matsukawa Y. Observation and asislpf defect cluster production and interactioiith w
dislocations, Journal of Nuclear Materials 329-88306 2004.


ZBOX
Stempel


