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Poly(vinylidene fluoride) (PVDF) is a polymorphic polymer which, when made to crystallize in its polar form, yields 

piezo- and pyroelectric properties. In recent years PVDF has found its way towards intelligent textile applications, as 

researchers have attempted to create e.g. sensors for cardiorespiratory monitoring and energy harvesting by adding a 

commercially available PVDF film to a textile material. Present work is a first step towards constructing an 

electroactive fibre or yarn for true integration into textile materials. 

 

Important factors for achieving a fibre with useful electromechanical response, are high crystallinity and high content of 

polar β phase crystallites. The present study attempted to find how the spinning and drawing parameters should be 

adjusted to achieve such properties. Experimental results showed that crystallinity can be increased significantly (up to 

90% crystalline content) by increasing melt draw ratio during spinning. The fibres drawn only in the melt showed 

mainly non-polar  phase crystallinity, and it was necessary to add a subsequent cold drawing step in which - to -

phase conversion occurred. It was further seen that while a high crystallinity has a negative effect on the maximum 

draw ratio of fibres, an increase in the draw ratio during cold drawing had a positive effect on the conversion from  to 

the  form. Thus there seems to be an antagonistic effect between high degree of crystallinity and high degree of polar 

crystallites. An interesting finding was that an increased deformation speed during cold drawing appeared to promote 

conversion to the  form. The results indicate that with some fine-tuning of melt spinning and cold drawing parameters, 

it is possible to produce PVDF fibres with high crystallinity (above 80%) and almost completely in the -form. 
 

 

 

 

 

 

 

 

 

 

 

 


