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BREAKDOWN OF POLYETHYLENE FILM IN A GAS DISCHARGE,

DIRECTED PERPENDICULAR TC AND IN PARALLEZL WITH THE SURFACE OF THE FilLM

S. N. Koykov, V. A. Fomin
Leningrad Polytechnical Ianstitute im. M. I. Kalinina

Submitted 22 Mar 1964

It was shown in work T1] that a significant breakdown of polymer
films under the action of 2 gas discharge, acccmpanied by a consid-
2rable lessening of thi:z .2ss, weight and breakdown voltage, with
the course of time takes place only under the direct action of the
discharges with a sufficiznt quantity of oxygen presedt. Cnly two
hypotheses on the causes of erosion ¢f pelymer films, i.e., their
breakdown undér the action of discharges, agree with these data (1]:

a) oxidation of the polymer films to low-molecular compounds
as a result of reactions with atomic oxygen or bthep unstable and
highly active products’of the gas discharge [2];

b) oxidaticn of polymer films to low-molecular compounds as a
result of'che :evelopmen:'of macroradicals in the polymer due to elec-
tron or ion bombarqment With the subsequent chain reaction of these ‘
macroradicals with the oxygen [37. '

For the purpose of clarifying which of these fwo hypotheses is
more suitable for expiaining the causes of erosion of polymer films,
we carried out the following experiment (drawing). The gas discharge
origfnated in the gap between glass plates, to the outer surface of
which metallic electrodss were att.ched for supplying high voltage

“with a frequency of 50 Hz, maintaining the discharge.

e e sotoen vt = et s+ %+ n et -
L% s.-T
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_essening of weight AP of a polyethylene film in a calculation per
unit of area of the surface of the film depending on the time t of
influence of the discharges in the gZas interlayer with a thickness »
of 3.5 mm bHetween glass plates 2.85 mm thick with a voltage of 18 kV:
1 - surface of the film in parallel with; 2 - perpendicular to the
dischérges.

. Xey: (1) hours.

In the space enveloped by the discharge two samples of polyethylene
film were placed: one sample was found cn the glass plate in such

a Wway tnat the gas discharge was directed perpendicular to the surQéce
bf the film,and the other sample in the form of a long narrow strip
was stretched on a special frame and was situated in such a way that
the discharges wWwere directed in parallel with the surface of the film.
Zvidently bombardmen~ of the surface of the polymer with elsctrons

and ions can have significan® value only 1o the rirst case, whereas
the interaction with unstable products of the gas discharge should

take place to the same mezsure in both cases.

Conclusions

It was revealed that the rate of erosion, determined based on
the lessening of weight with the course of time of tie tests, in the
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first case turns out to be many times greater (30 times and more)
than in .the second. Consequently, significant erosion of a poly-
ethylene film under the action of a gas discharge is possible only
" in the case when the discharge is directed perpendicular to the surface
cf the film (or in other words there is a component of the electric
field which is normal to the fiilm). This means that the most probable

is hypothesis b), taking into account the role of electron or ion
bombardment of the surface of the polymer.
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