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"WEATHERING BEHAVIOUR OF VINYL COATED INDUSTRIAL POLYESTER FABRICS"

by Dr. Wolf Krummheuer
Enka AG, Wuppertal, F.R. of Germany

The open air weathering behaviour of vinyl coated industrial Polyester fabrics
is of outstanding importance, as these materials are applied in most cases
under open air conditions. In order to clear up the influence of coating and
location of weathering we started a couple of years ago with a test program.

After having already presented the two years results of this program on the

occasion of IFAI's coaters and laminators division meeting May, 1980, in

Nwe York, N.Y., this publication will give the 5 years results. Furtheron an
cjyxplanation of these findings will be tried.

.—Experimental

-chhe tests were performed in five different locations; The variables in these
qJtests were the thickness of the top coat and the concentration of the UV
absorber component. The substrate used was a polyester fabric of 1100 dtex
(1000 den) (DIOLEN 174 S, plainweave 1/1, fabric sett 9/9/cm (22/22/inch))
(fig. 1). The colour of the coating was white. Details of the composition of
L'the coating material are given in fig. 2. As one can see, this is a formulation
El—normally used for the coating of industrial fabrics.

as already mentioned it was our goal to select five different test locations

hich would serve as models, so that their data could be used for judging the
CDeffects of ageing in other regions as well. Fig. 3 shows what climatic con-
itions prevailed in each location.

he Florida location represents a tropical climate, whereas Ebnit in Austria
represents a moist alpine climate. Dormeletto (Lago Maggiore) is situated in
(,]F humid mgditerranean zone, and as the main road to Milan runs close by this
__fite is also subje;t to influences from exhaust gases, whereas Tel Aviv
\\iepresents a dry mediterranean climate with an extreme amount of annual
unshine hours. Wuppertal represents a moderate central European climate in
:}En industrial environment. It was the objective of this study to determine
or the first time to what extent the top coat influences strength deterio-
ation in various climates. Consequently, the fabrics received top coats
:Eif three different thicknesses (fig. 4), the thickness of the top coat being
easured from the apex of the weft thread. This was done because due to their
high position the weft threads are more exposed to environmental influences.

Modification 1 received a very thin top coat (20 pum/0,8 mil), modification 2
received a coating of standard thickness (50 pm/2,0 mil), and modification 3
received an extremely thick top coat (230 um/9,0 mil). Moreover, as has been
mentioned before, all three modifications were manufactured with three
different UV absorber concentrations in order to determine the influence of
that stabiliser.

After 1, 2 and 5 years samples have been returned in order to determine
residual tensile strength, residual leg tear strength and remaining coating
thickness.
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Results and Discussion

A complete compilation of these results forms part of the documentation;

I shall confine myself to discussing the most essential results. Fig. 5, 6
and 7 show the residual strength and tear strength measurements obtained
from samples coated with a compound containing 0,5 % UV absorber at a
thickness of 20/0,8, 50/2,0 and 230/9,0 um/mil, measured over the apex of
the weft thread. The Tel Aviv results are not figured out in this diagram,
as at the time being only the two years samples have been evaluated.

As one can see, the thinly coated samples - with thicknesses of 20/0,8 and
50/2,0 um/mil - have lost much of their strength and tear strength, the
worst damage having been sustained by the fabrics from Dormeletto (Italy),
while the mountain climate of Ebnit in Austria seems to have caused the
least damage of the PVC-coated fabrics.

In this respect, the Wuppertal and Miami results do not differ overmuch.

In addition to these mechanical data, the diagrams also show our microscope
measurements of the coating thicknesses left after five years. One can see
that in Wuppertal and Dormeletto the samples which originally had received
coatings of low and medium thickness lost their coating entirely on the
exposed side. This result is independent of the UV absorber concentration
involved. This also explains the bad level of performance of the Dormeletto
samples. It seems that the Wuppertal samples have not yet been affected in
this way, obviously because of the lesser number of sunshine hours.

As opposed to these findings, the thickly coated samples from Dormeletto
have merely lost some of their coating thickness, but not yet to an extent
which affects their strength in any way worth mentioning. One special point
is that after five years of exposure in Florida the tear strength of the
samples actually increased, a fact which we are unable to explain at the
moment. This ageing behaviour cannot be explained by UV radiation or sun-
shine alone. Thus, the performance of the Miami samples is comparable to
the Wuppertal samples in spite of the greater number pf sunshine hours,
which serves to confirm that air pollution plays a not unimportant role

ir this respect. The results from Dormeletto, where our weathering stand

is located right next to a much-frequented road leading to Milan, are
pointing in the same direction. This assumption is corroborated by the
visual aspect of the samples. While the samples from Miami and Ebnit are
merely soiled but still retain a flexible coating, the samples from Wuppertal
and Dormeletto are much discoloured and very brittle.

These results show quite clearly that the long-term durability of PVC-
coated fabrics depends to a high degree on whether the coating layer on the
exposed side is of sufficient thickness. These findings indicate that the
coating thickness should not be less than 150/6,0 um/mil in any case. The
German approval regulation for vinyl coated industrial polyester fabrics
for textile building applications does already consider these correlations.

In this context, I should like to discuss the influence of UV absorbers.

Fig. 8 contains a few figures of importance. Taking into account the totality
of all our findings which, as I said before, form part of the documentation,
it is obvious that the influence of UV absorbers is minimal. In some in-
stances, samples without UV absorbers actually did better. This, however,

is not in line with the results obtained after two years of weathering,

which leave no doubt as to the efficiency of these additives.
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The next diagrams (figs 9, 10, 11, 12) show the strength and tear strength
measurements as related to time. As already demonstrated on the occasion

of the coaters and laminators meeting 1980 in New York, N.Y., it was impossible
after two years to find any significant difference between the five locations,
as far as the relationship between sunshine hours and sample performance is
concerned (fig. 9 and 10). The situation after five years now is much more
complex.

There is now a tangible difference between the various sites, which is demon-
N strated by the curves (fig. 11) drawing apart. As expected, the samples from
those sites where the coating disappeared after five years fared very badly.
cj)It does not seem to matter whether the original coating thickness above the
E weft thread apex had been 20/0,8 or 50/2,0 um/mil. The samples from these sites
N ®) show performance curves which run into one at the lowest possible level.

@D 1In those cases where there was a sufficient thickness of coating left even

GJ after five years, there are still differences between the performances of the

CJ 20/0,8 and 50/2,0 um/mil samples. This means, that as long as coating thickness

O is not considerably reduced, long time behaviour is merely a function of

S— total sunshine hours. These diagrams do not show any results from 230/9,0 pm/mil
samples because, as I said before, residual strengths here range between

Y— 90 and 100 % anyway.

- Fig. 11 shows the residual tear strength of the samples. The behaviour of the
samples in these two respects is very similar; there is no mistaking the in-
( ) fluence of the sites and of air pollution.

A frequently discussed matter is in how far field tests can be replaced by
<1: artificial weathering. Therefore the test materials were exposed to 2.000 hours
of Xenotesting (contlnous exposure, 10 minutes of rain per hour).

(,) The results are summed up in fig. 13. It was conflrmed what had been expected,

1 namely that there is a correlation between the influence of the coating thickness

™= and of the UV absorber concentration on the residual strength. These findings

<:: additionally are figured out in fig. 9 and 10 in order to find a correlation
between field test and artificial weathering. They indicate that there is not

c,) any general correlation at all. Thus, for instance, fig. 9 shows that the samples
coated at a thickness of 50/2,0 um/mil react approximately similarly to 2.000
hours of sunshine and 2.000 hours of Xenotesting. Related to a test duration
of 1 year, this corresponds to an acceleration factor of between 3 and 6. With
the thinly coated materials, 2.000 hours of Xenotesting correspond to 500 hours
of sunshine exposure, so that there is virtually no gain in Xenotesting. This
proves that acceleration factors differ from one material to another. It is
evident that our findings prove the importance of field tests, and that they
open up the possibility of obtaining results under unknown climatic conditions.

Let me also mention that none of the samples was visibly damaged after Xeno-
testing, whereas in some of our field tests - we assume through the influence
of SO, - the PVC cocating had been destroyed by polyenes. This again underlines
the importance of field testing.
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Conclusion

Five years open air weathering of vinyl coated industrial Polyester fabric
with different coating thicknesses and different formulations indicate that
durability of these class of materials is mainly dependent on coating thick-
ness. A rough critical value of 150/6,0 um/mil can be estimated. Compositions
aspects seem to be of minor importance. As long as a considerable reduction
of coating thickness does not take place results of different exposure sites
can be made compatible if the residual datas are correlated to the total
amount of sunshine hours.

If a reduction of coating thickness has to be considered, for example in
all cases of materials with lower coating thickness exposed at locations
O)with high pollution, corresponding general correlation cannot be found.

Ngs

=== A correlation between field tests and artificial weathering hardly seems
to be possible for this type of materials.
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WEATHERING TESTS
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COMPOSITION

OF THE PVC - COMPOUND
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CLIMATIC CONDITIONS

OF WEATHERING TESTS
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THICKNESS OF TOP COAT
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RESIDUAL STRENGTHS/RES. THICKNESS
AFTER OPEN AIR WEATHERING -5 YEARS
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RESIDUAL STRENGTHS/RES. THICKNESS
AFTER OPEN AIR WEATHERING - 5 YEARS
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WEATHERING TESTS
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WEATHERING TESTS
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RESIDUAL STRENGTH
AFTER OPEN AIR WEATHERING
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RESIDUAL TEAR STRENGTH
AFTER OPEN AIR WEATHERING
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WEATHERING TESTS
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Ageendix 2

Effective coating thickness ( um/mil ) after 5 years weathering at different locations

7))
(@)
-
nominal .-j Wuppertal Ebnit Dormeletto Miami
“E%) without UV-absorber 0 24/0,9 0 18/0,7
20/0,8 um/mf] 0,5 % absorber 0 22/0,9 0 13/0,5
EE 1,0 % absorber 0 23/0,9 0 15/0,6
P .
:L_ wiﬁhout UV-absorber 0 51/2,0 0 41/1,6
50/2,0 um/m{I] 0,5 % absorber 0 36/1,4 0 31/1,2
CE 1,0 % absorber 0 42/1,1 0 34/1,3
" without UV-absorber 247/9,17 261/10,3 187/7,4 234/9,2
230/9, 0,5 % absorber 213/8,4 212/8,3 138/5,4 204/8,0
1,0 % absorber 215/8,5 | 217/8,5 133/5,2 216/8,5

g
MSAA/LSAA



