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Foreward

This Technical report has been prepared to provide producers, users, engineers, and
others interested in plastic pipe with a short summary report in relatively simple language
of the technical literature and experiences with thermoplastic piping materials exposed
directly to weathering elements, It should be noted that the statements made apply only
to present plastic piping compounds and not necessarily to all types, kinds, and grades of
plastics.

While reasonable efforts have been made by the Plastics Pipe Institute, the members
of its technical groups, and its technical staff to provide reliable information in this
report, no warranty or guarantee can be assumed by them for the statements made. It is
recognized that the information is not complete, particularly with respect to unusuai or
special conditions.

Although an extensive search was made to obtain as many pertinent technical
publications on the subject matter as possible, it is recognized that some pertinent
publications may not have been revealed.

This report will be revised and up-dated as found necessary. Suggestions from
readers on ways to improve it are welcome and should be sent to the address on the cover
marked for the attention of the Technical Director.

Copies of this report are available at $1.00 each from the address on the cover.
Special discounts are available on large quantities; quotations on request.

© Copyright by Plastics Pipe
March 15,1973 Institute, Div. of The Society

of The Plastics Industry.
All Rights Reserved.
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INTRODUCTION

Plastics are being used to an ever increasing extent in outdoor environments, pafticularly as materials of
construction. The movement of polymeric materials into construction has increased the importance of determining
their useful performance life under conditions of outdoor service. This need applies equally to plastic pipe.

Locale and season have remarkable effects on plastics. The expected performance in one locale cannot be
presumed, based on performance in another locale, particularly if the seasons of exposure differ. Reliable
results can be obtained for a specific locale by long-term exposure in that locale. The resistance can be evaluated by
rigorous controlled laboratory studies (accelerated weathering) that give the same types of chemical and physical
changes that occur on outdoor exposure. Such evaluations when properly made and interpreted give highly
satisfactory indications of service life on continuous exposure to the weathering elements.

FACTORS INFLUENCING WEATHERING

Sunlight — The solar radiation that is absorbed by a material may result in actinic degradation and the

formation of heat. The energy may be sufficient to cause the breakdown of the polymer or resin and changes in

! compounding ingredients. Materials that are to be exposed to radiation from sunlight for long periods should be
. made from polymers that are not significantly affected by such radiation and/or are properly stabilized.

Temperature — The daily range of temperature varies considerably both with season and location and can be
quite large. Heat from solar radiation can raise the temperature of directly exposed materials as much as 60 F higher
than ambient. Such extremes of temperature over an extended period can cause physical damage. In addition, it
should be remembered that chemical action rates increase exponentially as the temperature increases.

Moisture — Rain and humidity are the two main contributors of moisture with humidity having the greater
overall effect. In general, humidity contributes a moist continuum in constant contact with the material to produce
hydrolysis, leaching, etc. Rain provides a washing and impacting action.

Wind — Wind acts as a carrier of impurities such as dust, gases and moisture whichcan contribute to weathering
effects. Similarly, the absence of wind can allow the accumulation of air contaminants, as in smog areas, which could
contribute significantly to the weathering of a material.

Gases — The nature and quantity of gases vary widely but, in indusirial areas especially, gases are present
which can result in chemical action on some materials.

Location — The geographical location is also a factor. Less effects are produced whete there are less sunlight
hours per year and where the radiation is less intense. For example, a specific period of exposure in Arizona is more
detrimental than in New Hampshire.

EFFECTS OF GEOMETRY AND STRESS

‘ In general, weatherability data should be applied to the same configuration of the material as that employed in
the exposure test. Experimental and practical results show that doubling the thickness of high density polyethylene
appreciably increases the expected service life of this material (4).
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