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In the particular case of reversed dislocation flux, the evolution law of polarity assigned to currently 
existing dense dislocation walls is only given by a recovery term, expressed thanks to the model 
recovery parameter Rrev, as follows: 
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The net flux wp
i�I  contributing to a dense dislocation sheet i can be positive or negative. The change 

of its sign is possible during a reverse test. Slip activity occurs on the same slip systems but in the 
opposite sense. Thus, the polarity dislocations that have already been stuck along dense sheets, due to 
the prestrain loading, can easily move away and be annihilated by dislocations of opposite sign. 

2.2.4. Randomly Stored Dislocations inside Cells 

The randomly stored dislocations inside cells are assumed to be responsible for the isotropic 
hardening of the deformed B.C.C. materials. The evolution of this local density can be expressed as the 
summation of two elementary terms: the hardening one with the model immobilization parameter I and 
the softening one with the model recovery parameter R. Furthermore, it was experimentally observed 
that the local density of the randomly stored dislocations in the cell interiors tends to decrease during 
load reversal, because of the activation, in the opposite sense, of most of the slip systems that were 
previously active. In order to account for this phenomenon, an additional term of annihilation can be 
activated with a binary switch parameter �<  depending on the reversal of the net flux wp

i�I  associated 

with a family i of currently existing walls. The importance of this supplementary annihilation process 
is quantified by the model recovery parameter R2. Thus, the evolution law of the density of randomly 
stored dislocations can be expressed as follows: 
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where y y�  if 0y �!  and 0y �  otherwise. The value of bausch�!  will differ depending on the 

number of reversed fluxes. 

2.2.5. Previously Existing Dense Dislocation Walls 

Dislocation networks currently observed in deformed B.C.C crystals are associated with current slip 
activity. When other slip systems are activated, consecutively to strain-path changes or because of the 
rotation of a grain towards a stable orientation, new families of dense dislocation walls corresponding 
to the current strain path will be, thus, formed and, at the same time, the previously generated 
dislocation sheets will be also disintegrated. The evolution of the two local densities associated with 
previously existing dense dislocation walls is given thanks to a model recovery parameter Rncg

 

characterizing the destruction of former dense dislocation sheets: 
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where new�*  is the total slip rate on both of the crystallographic planes containing the highest slip activity. 
  
























