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We  have  investigated  the  crystallization  of  crosslinked  and  non-crosslinked  polymers 
under external deformation using the coarse-grained polyvinyl alcohol model (CG-PVA) [1] 
via  molecular  dynamics  simulations.  Following  uniaxial  deformation,  the  systems  with 
various crosslink densities are cooled at a constant rate to form semi-crystalline states and 
subsequently  heated  at  a  constant  rate  to  induce  melting.  For  unstretched  systems, 
network junctions do not significantly affect the nucleation temperature but increase the 
amorphous  fraction  and  reduce  the  melting  temperature.  Under  constant  stress, 
crystallization  induces additional  elongation  beyond the  initial  pre-stretch  and leads to 
pronounced mechanical hysteresis upon heating, a behavior characteristic of reversible 
shape-memory materials, see figure [2]. Our simulations show that during crystallization in 
the  uniaxially  deformed  state,  the  formation  of  crystalline  stems  compresses  the 
amorphous sequences,  increasing their  entropy and thereby causing the elastomer  to 
extend further beyond the preparation state.
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Uniaxial deformation vs. temperature during cooling/heating cycles for three values of the pre-
stretch and various crosslink densities.  


