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Abstract

Dislocation multiplication in plasticity researchyis often connected to the
picture of a Frank-Read source. Although it is known that this picture is
not applicable after easy glide deformation, plasticity theories often assume
Frank-Read-type models for disloeation multiplication. By analyzing dis-
crete dislocation dynamics.simulations in a bulk like setting, a new view on
dislocation multiplication is,presented. It is observed that only two mecha-
nisms provide a source for dislocations: cross-slip and glissile junctions. Both
source mechanisms iyvolve a change of glide system and transfer of disloca-
tion density-(lin€ length) from the primary dislocation(s) slip system(s) to the
one of thewew dislocation. The motion of dislocations is found to be highly
restricted by other dislocations and therefore the contribution to plastic de-
formation of each individual dislocation is small. Also a substantial fraction
of the physical dislocation line length is annihilated by the collinear reac-
tion, lowering dislocation storage during plastic deformation. Furthermore,

multiplication events involve the loss of a substantial amount of dislocation

*Corresponding author: daniel.weygand@kit.edu

Presimreb ety nstie gt eshatisnl Engincpring. Eeplshaly techniqng Fédénls
de Lausanne, CH-1015, Switzerland



Download English Version:

https://daneshyari.com/en/article/7177370

Download Persian Version:

https://daneshyari.com/article/7177370

Daneshyari.com


https://daneshyari.com/en/article/7177370
https://daneshyari.com/article/7177370
https://daneshyari.com/

