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A previous note on solid breakdown described the decrease
of the mean single shot impulse breakdown field E{Mv/cm) with
increase of the volume V (cc) of solid stressed, and related
the rate of decrease to the intrinsic scatter of the results
obtained when a number of samples of the same volume are tested.
The experimental results yielded straight lines when log E was
plotted against log V over a range of volumes from less than a
tenth of a cc up to 10 litres, the constancy of slope of such a
plot corresponding to the observation of a standard deviation
which is a constant fraction of the mean, independent of V

This fraction was 14% and E changed by a factor of 1.32
for every factor of 10 in volume, (E « V“1/8), in all the four
materials checked, which therefore plotted as four parallel
straight lines. 1In increasing order of strength the materials
were polyethylene, polypropylene, mylar (or Melinex) and lucite
(Perspex). Of these, polyethylene -and lucite were quite
thoroughly investigated and subseguent results tend to confirm
the original data. A reasonably accurate determination was
made from a limited sample of polypropylene and there is no
reason to doubt these results. Mylar was not investigated
thoroughly, since the application which led to the experiment
was the construction of generators using large volumes and
large thicknesses, and mylar, besides being expensive was only
available in thin sheets. The mylar used in most of the tests
was in fact a commercially available bonded sheet made from two
14 mils sheets. Three series of experiments with this vielded
three points indicating a line parallel to that obtained. for
the other plastics. However, one point (the largest volume) is
now found to be invalid, since the breakdown mechanism in most
cases involved tracking near edges.

Accumulated data now indicates a line of distinctly less
slope, crossing the perspex line to become, at large volumes,
the best of the insulators studied, though data at the larger
volumes is now lacking somewhat. The slope may be as low as
1-22 per decade (E % v1/12), :

As before, impulse voltages have mostly been applied, ris-
ing in a microsecond or less, to samples immersed in water or
copper sulphate solution. In one case the mylar sample with
the copper electrodes was vacuum impregnated with copper sul-
phate. Also, some points have been obtained for D.C., using
both air and castor oil as the ambient medium, and in one case
castor oil was combined with vacuum impregnation. None of the
above variants yielded significantly different results and we
feel confident that the results indicate a property of the ma-
terial and not of any particular test method.

We have not detected, for mylar, the conditioning effect
which Cooper at Manchester has shown in the case of polyethy-
lene to give higher strengths for D.C. than for microsecond
like impulses, and which also leads to failure when D.C. charge
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to near breaking point is followed by a moderate impulse re-
versal of voltage. We still know of no region where uniform
field breakdown of solids shows a time dependency.

One slight inconsistency is that the standard deviations
in the case of mylar (12-13%) is not so much lower than for
other materials as one might anticipate from the smaller slope
of the E - V plot. This could be due to a contribution to
scatter in some experiments from significant percentage varia-
tions in the thickness of the thin films used.

In addition, a piece of plastic (thickness 30 mils) of the
same composition as Melinex but before strain orientation, was
tested and gave results a little below, but probably not sig-
nificantly, the present plot.
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