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Methods for simulations of polymers
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Computationally intensive Local anisotropy isn’t

Very hard to calculate considered
macroscopic quantities

Finsler geometry modeling can represent both
orientational and translational freedom degrees in
polymers on a macro scale



Finsler geometry model for
ferroelectric polymers

Gaussian bond potential
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Discretization of Gaussian bond
potential
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Full Hamiltonian
S :ASO +51+K52 +53 +CZS4

Heisenberg spin interaction
So==) (G- %)

Bending energy
S, = %i(1 — cos(¢p; —m/3))

Dipole-field interaction Electrostrictive term
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Deformation induced by the electric
field
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Polar interaction

S=2ASy +S; + kS, + S5 + as, 50=—Z(Fi-7,-)
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Simulation results (A = 0.345, k

1.8, = 300)
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Simulation results (A = 0.345,k =

1.8, a = 300)
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Scaling parameters

Electrostriction energy

ksT

Ae = 0.25 (dielectric anisotropy[*])
a is a lattice spacing
a=7.01%10""m

a> 10710 yvan der Waals distance

[*]S. Osaki, Polym. J. 28 (1996) 323.

Dipole-electric field energy

N kgT
Pexp exp = (0z) f__

fis the number of monomers
associated with one vertex

£ =900

The estimated real N,pVa3

monomer density un =70
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Conclusive remarks

1. The Monte Carlo simulation results are in
agreement with the experimental data of -PVDF.

2. Both PE and SE field curves are reproduced using
a single set of simulation parameters.

3. Calculated Poisson ratio is in the reasonable
range

4. The FG technique is also applicable to
ferroelectric ceramics and ferromagnetic
materials
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