Life expectancy of EPDM Roofing membrane
over 50 years,
scientific approach.
The WDK (Wirtschaftsverband Deutsche Kautschukindustrie) and the VESP (Vereniging
EPDM Systeem Producenten Benelux) asked the SKZ (Süddeutsche Kunststoff Zentrum)
in Würzburg to perform a study to determine the life expextancy of EPDM roofing
membranes used in flat roofing.
The SKZ selected 39 roofs in Western Europe based on the reference lists of EPDMmembrane-manufacturers. The EPDM membranes were installed resp. 2 to 30 years ago
and were unprotected during the entire time (no paint, no ballast).
Introduction
The minimum requirements for rubber membranes used in roofing applications are
mentioned in i.e. DIN 7864. It is however impossible to predict the ageing behavior based
on those requirements. There are no commonly accepted criteria to evaluate the ageing
behavior of roofing membranes.
All materials undergo an ageing process and will eventually deteriorate to a point where
they no longer perform. The ageing of an EPDM membrane is caused by the exposure to
ozone and UV-radiation, temperature changes, micro- and macro-organisms, combined
with static and dynamic loading.
Based on the above the SKZ looked for visible and measurable signs of ageing, like:
-

Surface cracking
Surface deterioration
reduced mechanical properties
reduced elasticity

Research
The 39 roofing projects were visited, the water integrity of the system was checked and
the EPDM membrane was evaluated visually. All roofs were still watertight and there
were no signs of ageing.
Following the visual inspection, samples of approx. 1 m² were cut out of each roof.
Laboratory testing
The physical characteristics of all samples were determined in the lab, as well as of
reference samples taken from new material provided by the same manufacturers.
All samples (old and new) were then submitted to an accelerated ageing test in a QUVequipment (at 70°C) or through continuous exposure at a temperature of 80ºC, 90ºC,
100ºC or 110ºC.
The physical properties were determined after resp. 7 and 14 days and after 1, 2, 3, 6, 12
and 24 months.

Results
A very conservative 150% “elongation at break” was used as a minimum requirement to
classify an EPDM roofing membrane as “fit for purpose”.
Comparison with other types of roofing membrane (bituminous, synthetic) who, in a fully
adhered application, still function properly with a lower elongation at break is proof of
the conservative nature of this limit.
Out of the huge amount of data obtained in the lab, the “elongation at break” values
proved to be the only values that could give an indication of the actual exposure time and
ageing and were therefore depicted in a graph with a logarithmical time scale (exposure
time in accelerated ageing test). Graph 1 is for new reference material B0 (from one
manufacturer) and graph 2 is for a 30 year old membrane B6 of the same manufacturer.

Graph 1

Graph 2
For each line (at resp. 70° (QUV), 80ºC, 90ºC, 100ºC and 110ºC) it is possible to
determine the time at which point the “elongation at break” becomes less than 150%.
These times are then put in a graph with 1/T (temperature in ºK) as x-value and a
logarithmical time scale as y-value. The results obtained on new material (B0) are also
included next to B1-material from 1995, B2 from 1974, B5 from 1978 and B6 from 1968.
Values at lower temperatures can be obtained by performing a linear regression. The
different curves run very much parallel as shown in graph 3. The curve representing the
new material is steeper.

Graph 3
The SKZ gives the following explanation: ¨The slope of the curves can be explained by
taking into account the different ageing reactions of the EPDM material. The slope
corresponds to the energy required to activate the ageing process. A steeper curve
corresponds to a higher long-term stability. New membranes therefore show a better longterm stability due to improvements in the composition of the membrane¨

The study assumes nevertheless that all curves run indeed parallel. With this hypothesis it
is possible to make the following calculation (performed here for material B6 – 30 years
old):
-

Material B6 when tested prior to undergoing accelerated ageing has an elongation
at break of 341%, even after 30 years.
From the curves for new material BO (at resp. 70°, 80ºC, 90ºC, 100ºC and 110ºC)
in graph 1 we can determine the exposure time after which an elongation at break
of 341% is reached. These times are then put in a graph with 1/T (temperature in
ºK) as x-value and a logarithmical time scale as y-value (see graph 4).

Graph 4
-

-

Using linear regression the values at lower temperatures can be obtained.
This means that new material will achieve an elongation at break of 341% after 30
years or 262 800 hours when installed on a flat roof with an average yeartemperature of 42°C. This exercise has allowed us to determine the average
temperature on the roof from which the B6 material was taken.
The life expectancy of the membrane already exposed for over 30 years can be
determined again based on graph 4. When exposed to an average temperature of
42°C the “elongation at break” of 150%, considered to be the minimum

-

requirement, is obtained after approx. 650 000 h or 75 years, meaning another 45
years to go.
Performing this exercise for all 39 roofs/materials gives an average temperature
load of max. 50°C and a minimum life expectancy of 70 years.

Conclusion
Although a multitude of chemical processes, running parallel or in series, influence the
ageing of EPDM membranes it was shown during this study that, within the temperatures
relevant for this study, the Arrhenius-equation provides a good base to determine the
influence of temperature on the ageing behavior of an EPDM membrane.
In order to take into account the impact of material deviations, tolerances and differences
in roof build-ups the SKZ recommends limiting the predicted life expectancy of an
EPDM membrane to over 50 years.

ANNEXES
1. Meteorological data
2. Test results after continuous exposure at 80°C, materials B0 to B6
3. Test results after continuous exposure at 90°C, materials B0 to B6
4. Test results after continuous exposure at 100°C, materials B0 to B6
5. Test results after continuous exposure at 110°C, materials B0 to B6
6. Test results after QUV exposure at 70°C, materials B0 to B6
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