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o B OH Crystallization Behavior of Droplet of Poly(vinylidene fluoride) Solution

under Drying Process

This paper is written about crystallization behavior of a droplet of Poly(vinylidene
fluoride) (PVDF) solution under the drying process.

PVDF is a ferroelectric polymer and used in electronic devices as a piezoelectric
component. It consists of carbon atoms, hydrogen atoms and fluorine atoms, and has four
crystal structures depending on the order of molecular chain. Alpha-form is a most stable
phase because the potential energy is lowest in the PVDF crystal structures, but it doesn’t
have a spontaneous polarization and is non-polar. On the other hand, beta-form shows strong
piezoelectricity because the order of molecular chain is all-trans conformation. The beta-form
also shows ferroelectricity. PVDF ferroelectricity is derived from the beta-form's one. Thus, it
is necessary for the usage of PVDF as piezoelectric material to change the crystal structure
from the alpha-form to the beta-form and several novel methods have been researched in the
last half-century. Generally, uniaxial stretching of melted-recrystallized PVDF film is most
useful, however, we recently found a novel method to achieve it without some mechanical
deformation process such as the uniaxial stretching method. This method realizes PVDF
piezoelectric film fabrication from a small droplet of PVDF solution, thus, it enables us to
print a free-form piezoelectric film and make a three dimensional sensor or actuator based on
the film.

In this study, we investigated the influence of several parameters in solution mixing
process and drying process on PVDF crystallization behavior. To observe the degree of
crystallization in the drying process, we developed a real-time Raman scattering measurement
system which measures the Raman scattering intensity of PVDF solution droplet. As a result,
PVDF concentration in the solution affects the degree of crystallization remarkably. Finally,

we discuss the ideal condition of PVDF film fabrication.
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