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Dislocations, in addition to causing plastic deformation, can also influence the 

energetics and kinetics of phase transformation. Recent APT experiments in systems 

with miscibility gap have shown that segregation of solutes to dislocations can result 

in localized phase separation along the dislocation line [1]. In our phase field model, 

we account for the stress associated with dislocations and solutes as well as the pipe 

diffusion of solutes along dislocations. We show that depending on the ratio of pipe 

mobility to bulk mobility, even in a system with nominal compositions outside the 

spinodal limit, spinodal phase separation is possible. Surprisingly, phase separation 

through both nucleation and growth, and spinodal decomposition, can occur 

concurrently for certain dislocation structures. We map the phase separation 

mechanisms for different choice of system parameters and also discuss the effect of 

dislocations on precipitate morphologies and their coarsening. 

Keywords:  phase separation, spinodal, pipe diffusion, phase-field, nucleation 

 

 

 

 

 

 

Fig.1 c=0.5 iso-surfaces showing phase separation by localized spinodal 

decomposition along the dislocation line shown at different time steps 
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