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ABSTRACf. The mechanical characteristics and properties of HO PE gipes
are highly affected by the environmental conditions. In this investigation
the influence of temperature on the mechanical characteristics (i. e., stress
strain) curves as well as the viscoelastic properties of these tubes is
examined. A range of testing temperatures of 23 to 80°C is covered for
HOPE pipes of both classes (3) and (5) with working pressures of 4 and 10
bars respectively. Various pipe sizes ranging from 16 to 32 mm are investi
gated. In this investigation, mainly, the standard Japanese axial tensile test
(JIS K6761) is employed.

The results of this inv.estigation show that all pipes tested exhibit temper
ature sensitivity to varying degrees (i.e., decreased resistance to deforma
tion as the temperature is increased) regardless of the pipe size and class.
All the mechanical properties of these tubes except for ductility are de
creased non-linearly as the testing temperature increases. The values of the
yield stress, tensile strength, modulus of elasticity, and specific work are
found to be degraded by about 45 to 60% over the tested range of tempera
tures. Generally, the pipes of class (5) are found to be superior to pipes of
class (3) in all their mechanical properties over the whole testing range of
temperatures. Finally, polymer degradation problem is discussed, includ
ing its principles, causes, mechanisms and factors affecting this phenomena.
Also, the thermal and mechanical degradation types of HOPE pipes in par
ticular are discussed and presented.

1. Introduction

Several types of pipes are used in different fields, where the selection of the pipe
material depends on the application to be used for. But after manufacturing the plas
tic pipes many of them have been substituted in different appucations'v", such as
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