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Elucidation of the mechanism of liquid crystal piezoelectric effect induced by
flow and development of power generation devices

Chono, Shigeomi
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Leslie-Ericksen L-E

From molecular dynamics simulations to quantify the effects of molecular
aspect ratio, temperature, and shear rate, as well as continuum mechanics simulations, it was found
that some liquid crystal molecules that were in rotational motion in the shear plane oriented
outside the shear plane to reduce their torque when they were subjected to shear strain above a
threshold value. We assumed that this out-of-plane orientation behavior is related to the onset of
the piezoelectric effect.

Using the Leslie-Ericksen theory, the relationship between the viscoelastic coefficients and the
induced shear force was studied numerically. The L-E theory has nine viscoelastic coefficients that
depend on the posture of the liquid crystal molecules. By finding out a coefficient that is dominant

in piezoelectric properties, we attempted to synthesize a new liquid crystal with excellent
piezoelectric properties.
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