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For water-based coatings, the
gloss retention of panels exposed out-
doors demonstrated a number of
changes in order of ranking over the
time of the test (Figure 3). A good
example is coating WB-1, which
started out with the highest gloss and
at some time between 12 and 15
months ranked as having the lowest
gloss of the five candidates.

In the ASTM G 53 cabinet, coat-
ings WB-2 and WB-5 were nearly
equal and superior to WB-1, WB-3,
and WB-4, which also were nearly
equal but poorer. This “pattern” was
not seen in the coated panels exposed
outdoors. Also, the coatings tested in
the ASTM G 53 cabinet exhibited very
little change from their initial gloss,
while the coatings tested outdoors
showed both significant decreases
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and increases in gloss.

For epoxies, the gloss retention
of coatings exposed outdoors is
shown in Figure 4. Gloss retention
for comparable coatings exposed in
an ASTM G 53 cabinet is shown in
Figure 12. The ASTM G 53 cabinet
accurately predicted that coating E-4
would have a minimum loss of gloss
and would retain gloss better than
the other epoxy coatings tested. It also
demonstrated a total loss of gloss for
the other three epoxies, which oc-
curred after about 9 months outdoors
and after about 300 hours in the
ASTM cabinet.

For the epoxies tested, the re-
sults of ASTM G 53 cabinet tests (with
“A” bulbs) correlated very well with
outdoor exposure tests. The ASTM G
53 tests also accurately predicted
which coatings would lose gloss but

would maintain their original black
color and which would fade to gray.

Epoxy primer/urethane topcoat
systems test results of outdoor expo-
sure are shown in Figure 5, and gloss
retention values after exposure in an
ASTM G 53 cabinet are shown in Fig-
ure 13. ASTM G 53 testing correctly
predicted that coating systems EU-4
and EU-5 would have the best gloss
retention in outdoor exposure and
that the two would be close in perfor-
mance, with EU-4 being the best. Of
the coatings showing poor perfor-
mance, the ASTM G 53 test did not
predict the results in the proper or-
der. Also, the gloss measured on coat-
ings exposed outdoors showed some
increases as well as decreases over
time. These characteristics were not
detected in the ASTM G 53 cabinet
with “A” bulbs.
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For the second UV-light test, the
ASTM G 53 cabinet was equipped
with type UV B-313 bulbs. The oper-
ating cycle consisted of 16 hours of
UV-light exposure followed by 8
hours of condensation. The results of
ASTM G 53-B tests are shown in Fig-
ure 14 for alkyd coatings, Figure 15
for water-based, Figure 16 for epoxies,
Figure 17 for epoxy-urethane systems,
and Figure 18 for 100% solids epoxy.
The results for 100% solids epoxy
coatings exposed outdoors at East
Chicago are shown in Figure 19.

ASTM G 53 exposure with “B”
bulbs (Figure 14) correlates well with
outdoor exposure for alkyd coatings
(Figure 2). Coating AL-1 was the best
in both cases. In addition, the order
of performance of the other three coat-
ings was identical in both tests. Also,
the ASTM G 53 test correctly showed
that the gloss value of coating AL-4
was initially above that of AL-3 but
then fell below it.

For water-based coatings, there
was a certain lack of correlation; how-
ever, testing in the ASTM G 53-B cabi-
net correctly predicted that coating
WB-5 would surpass the other water-
based materials in gloss in the out-
door exposure test. The correlation
between ASTM G 53-B and outdoor
exposure test results was not as good
for the other water-based coatings;
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however, the correlation was better
than that obtained from ASTM G 23
and ASTM G 53-A tests. :
For the epoxy coatings, the re-
sults of ASTM G 53-B tests are shown
in Figure 16. The results correlate well
with the gloss retention obtained in
outdoor exposure (Figure 4). Both fig-
ures show that coating E-4 not only
had the best gloss retention, but gloss
retention significantly better than that
of the other epoxies evaluated.
Likewise, coating E-2 had the
poorest results and coatings E-1 and
E-3 suffered nearly total loss of gloss
in both ASTM G 53-B tests and out-
door exposure. The ASTM G 53-B test
showed a rapid loss of gloss in coat-

ing E-4 after 750 hours. This was not
seen in the outdoor exposure, how-
ever, it may happen after additional
hours. The ASTM G 53-B test, like the
ASTM G 53-A test, correctly predicted
color fade from black to gray on those
coatings that faded during outdoor
exposure.

Comparing results from ASTM
G 53 -B (Figure 17) and outdoor ex-
posure (Figure 5) for epoxy-urethane
coatings revealed interesting features.
At first, there seemed little correla-
tion, but then a comparison of ASTM
G 53 results for the period from 0 to
150 hours correlated fairly well with
the 31-month outdoor exposure.
Thus, the rapid decrease in gloss of
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: F!GURE 19 k g
Gloss reten‘non of 100% solids epoxy coatlngs on outdoor exposure rack (East Ch|cago)
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the coating EU-4 may still occur some-
time later in outdoor exposure.

For 100% solids epoxy coatings,
the ASTM G 53-B test (Figure 18) pre-
dicted that coating 100-1 would have
the best initial gloss retention but its
performance would fail rapidly; the
test also predicted coating 100-3
would yield the poorest results. Out-
door exposure tests (Figure 19)
showed that indeed coating 100-1
would start out with the best gloss
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and coating 100-3 would perform
poorest of the four candidates. The
rapid loss of gloss shown in Figure
18 for coating 100-1 was not con-
firmed in actual outdoor testing. Like-
wise, the eventual superiority of
coating 100-2 predicted in the ASTM
test (Figure 18) was not seen in out-
door tests (Figure 19).

Conclusions
Results from the ASTM G 23 test

apparatus correlated with the gloss
retention in the outdoors test. It did
not give any indication of color shift
or fading, especially with epoxy coat-
ings. Results were somewhat slow in
that 830 hours of exposure seemed to
correlate to only 6 to 8 months of
outdoor exposure.

Testing in an ASTM G 53-A cabi-
net produced results that correlated
well with outdoor exposure and re-
sults were obtained more quickly than
those obtained using the ASTM G 23
unit. Also, color shift or fading was
correctly predicted in the ASTM G
53-A tests.

Testing in an ASTM G 53-B cabi-
net produced results more quickly

than any of the other methods. Test-
ing for 150 to 200 hours seemed to
approximate more than a year of out-
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door exposure. Also, the fading and
shifting in color of some coatings from
black to gray correlated well with out-
door exposure using this test.

Accelerated tests were useful
tools for selecting coatings that main-
tain their appearance outdoors. These
test methods are best used in con-
junction with outdoor exposure tests
rather than as a substitute for them,
because as seen in the collected data,
anomalies do occur.
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