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ABSTRACT

Electrical surface resistance tests were carried out on samples of
used PVC ventilation tubing from a coal mine. There was no evidence of any
increase in surface resistance compared to similar new material. Hence,
testing of new material appears to be sufficient to ensure safety against
static electricity. This material also showed no significant change in
surface resistance over the normal range of temperature and humidity. No

significant difference was found between "as received" and cleaned material.
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RESULTS AND DISCUSSION

The first set of tests was carried out to determine if the smaller
than standard sample size would affect the surface resistance reading. Two
reference ventilation sheetings were cut to 300 x 300 mm, 200 x 200 mm and
150 x 150 mm. At 22°C and 50% R.H., one sample remained constant at 0.3
Mohm, the other remained constant at 17.5 Mohm, regardless of sample size.
Hence, the smaller test samples would not affect the test results.

Half of the 10 samples of each length (designated "A" and "B") were
tested on the inside surface and the other half used for testing on the
outside surface. The mean values of each set of 5, along with their standard
deviations, are shown in matrix form in Tables 1 - 10.

All the surface resistance values were quite low, about four orders
of magnitude below the maximum allowed values.

Sample B had a lower surface resistance than sample A. The
difference, however, can be attributed to normal batch-to-batch wvariation.
Since we do not have the history of these samples, no conclusions can be
drawn as to whether this is, indeed the cause of the difference. The
resistance of the reference sample was close to that of sample A.

The inside of the duct might be expected to wear much more than the
outside, due to the high velocity of air travelling through it, and thus
might be expected to show a greater change in surface resistance. Both
surfaces of the material exhibited little wear (once they had been completely
cleaned). The surface resistance data indicates that there is no significant
difference between outside and inside surfaces.

Comparing Tables 1 and 2, it can be seen that the NCB method yielded

values 3 - 6 times greater than the CENELEC method. Previous studies on






anti-static property. The conveyor belting uses an antistatic substance
impregnated into its cover; perhaps decreasing the temperature decreases the
mobility of the antistatic substance and thus decreases the conductivity. On
the other hand, the ventilation material uses a coating of the antistatic
material and thus may not be affected by any mobility problems.

As can be seen from the data, the measured surface resistance is
quite variable even on samples taken from the same sheet. This variability
is not due to limitations of measuring instrument or electrode placement, but
is probably due to the sensitivity of surface resistance to very small
variations in surface composition. Hence, a minimum of three tests should be
carried out on each side of each product to be certified, or tested in a
quality control program. In addition, manufacturers should take into
consideration this variability when formulating a new product. Although it
may be desired for economic or product performance reasons to have the
surface resistance close to the upper allowable limit, a risk would be taken
that a product may fail either the certification or quality control tests.

There is always a certain degree of arbitrariness when a limit on
some property is decided upon for safety reasons. From the discussion above,
this is especially true for the surface resistance. In our earlier report
(3), we had recommended that an upper limit of 200 Mohm be used with the
CENELEC method in order to achieve approximately the same degree of safety as
the 300 Mohm upper limit of the NCB method. Although the results here
indicate that the CENELEC method sometimes yielded values much smaller than
the NCB method, they also indicate that for the higher resistance values,
which are of most interest with respect to safety, the two methods yielded
values fairly close together. Therefore, the earlier proposal of 200 Mohm as

the upper limit remains reasonably valid.





















