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DETERMINATION OF THE PARAMETERS OF RELAXATION
PROCESSES BY FRACTIONAL ELECTRIFICATION IN CORONA

I. S. Volkov, BSc student, the AMiR Faculty
Odessa National Academy of Food Technologies, Odessa

Relaxation of the electret state in dielectrics are usually studied by analyzing the
kinetics of the effective surface potential decay. However, in recent years to study corona
charged electrets, often the constant current corona poling (CCCP) method is used. Trying to
combine advantages of the both methods has led to development of a new method of studying
relaxation processes at the Department of Physics. The idea is to analyze the potential of the
electret under influence of rectangular current pulses. "Charging-discharging" cycles are
repeated as long as the electret potential measured by Kelvin’s method and automatically
recorded, does not become equal to the voltage at the control grid. Thus, within each fraction
there is a growth of potential portion at a constant charging current and the decay portion
between the charging current pulses.

It should be noted that the electret potential kinetics provides information on the
degree of polarization, the effective dielectric constant and the conductivity. The surface
potential of the ferroelectric polymers are not very stable, therefore they are not suitable for
using as a source of constant electric field. Perhaps that is why the study of the electret
potential kinetics in PVDF has not received enough attention. For the case of the charging by
rectangular pulses, the total current equation can be written as

i(1) = (,e/x,)dV(t) di +(g/x,)V (1), (1)

where i(1)=i, at t<t3; i(t) = 0 at (=13, xy is the thickness of the film; V' the electret
potential; g, the permittivity of a vacuum; € the dielectric constant, which takes into account
all kinds of polarization. Solving (1) with the initial condition of V' (0) =V, we obtain

V() =ix,/ g+, ~ix, ] g)exp(~t/7). (=1, @)
V() =li,x, /g +(V, —i,x, | @ exp(—t, | D)exp(~(t ~1,) /7). £.>1,, 3)

where 7 =¢g,¢/g is the relaxation time. The dependence V(?) similar to the formula

(3) is obtained on the basis of the phenomenological theory of electrets involving the
neutralization of the homocharge due to intrinsic conduction, as well as relaxation for the case
of the electret potential after exposure to a constant voltage.

V(t)=V, exp(—t/). (4)

By using the experimental V(#) curves with equations (2) and (3), it is possible to
separate the influence of the permittivity and the conductivity on the value of the relaxation
time constant T [1].

Scientific supervisor is Prof. S. N. Fedosov, D.Sc. (Physics & Mathematics)
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