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The multiscale simulation method for the damage evolution in irradiated materials is presented. It is shown
that the bias effect plays an important role in the damage evolution, such as void swelling and others. The bias ef-
fectsin general can be categorized into two, dislocation bias and production bias, and basic behaviors for these proc-
esses are investigated from the viewpoint of (i) the interaction between a dislocation and point defects and defect
clusters, and (ii) one dimensional motion of interstitial clusters (bundled crowdions). Not only the atomistic features
in a model lattice (in the region of smaller scale), but also the elastic featuresin the elastic body (in the region of larger
scale) are presented. From these fundamental studies the prediction of the damage evolution in materials under ir-

radiation will become available.
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Table 1 Calculated formation energies of a self-interstitial atom
and a vacancy in metals.
Fe Ni Au Cu
dumbbell 3.89 4.86 4.39 3.62
crowdion 3.94 5.04 4.71 3.90
vacancy 1.83 1.42 0.96 1.19
(unit : eV)
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(b)

Unitinb

Fig.5 Stressfield arounddislocations. The difference inthe color corresponds to the sign and strength. (a) screw dislocation o xz, b=i= (0,0,1),
(b) edge dislocation oxy, b = (1,0,0), / = (0,0,1) , b is the burgers vector and / is the line vector.
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Fig. 7 Interaction energy between an edge-dislocation and a dis-
location loop calculated with linear elastic theory. In this cal-
culation, the loop size, ry, is setto 0.5 nm, and h is to 3xrp.
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Lecture Note
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Fig. 8 Junction formation (top) and cross slip of dislocations gen-
erated by Frank-Read source (bottom).
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Fig. 9 Dislocation network interacting with Frank-sessile dislocation loops (left) and corresponding stress-strain curve (right).
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