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DY NAMICAL ANALYSISON THE FORMATION OF
DISLOCATION PATTERN IN THE EASY
9. IP STAGE OF SINGL E CRYSTALS'
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Abstract  The mechanism governing the conservative climb of dipolesand a new didocation dynam-
ic mode for sngle dip are proposed. Usng this mode , the formation of the carpet that is a planar
array structurein the | stage of crystal hardening is predicted, in agreement with the experimenta
results. The present model takesinto acoount not only the drift and climb mechanism of dipoles but
a2 the three - dimensond movement of plus and mines mobile didocations through dipping and
cross- dipping. Beddes, the multiplication and reaction of the didocation gecies are consderedin a
different way from the previous studies of the subject. Linear stability and non - linear bif urcation
analyses show that didocation patterns corregond to the stable structure formed with the dynamic
ingability of atigtically homogeneous didocation distribution driven far from equilibrium state.
The critica conditions are given, corregponding to Hopf hifurcation and Turing ingtability , reppec
tively. Al , the analytica form of the didocation pattern near the sngular point isyielded. Apply-
ing Orowan’ s formula, the corrdation between the carpet structure and the easy dip behavior in
stage | of the hardening isclarified in the present study. It is shown that athough the totd didoca
tion dendties remain unchanged just ater didocation pattern gppears, the hardening of crysta's be-
ginsto decrease. Thisresult demongtrates that the effect of didocation patternson the hardening is
more esentia than didocation dendty itsdf. Findly, the reason why there are longer hardening
stages | for aloy crystals and the crystasirradiated with neutronsis discussed.

Key words didocation pattern, non - linear dynamics, dngle dip , hardening
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