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National foreword

This British Standard reproduces verbatim ISO 8584-1:1990 and implements it
as the UK national standard.

The UK participation in its preparation was entrusted to Technical Committee
PRI/61, Plastics piping systems and components, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,;

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request
to its secretary.

This international standard is incorporated into BS 2782 Methods of testing
plastics — Part 11: Thermoplastics pipes, fillings and valves, as Methods 1160A
and B, for association with related test methods for plastics materials and plastics
piping components where:

Method 1160A corresponds to method A of ISO 8584-1:1990, i.e. use of test
pieces which are unannealed;

Method 1160B corresponds to method B of ISO 8584-1:1990, i.e. use of
annealed test pieces.
Cross-references
The British Standards which implement international or European publications
referred to in this document may be found in the BSI Standards Catalogue under
the section entitled “International Standards Correspondence Index”, or by using
the “Find” facility of the BSI Standards Electronic Catalogue.
WARNING NOTE. This British Standard, which is identical with
ISO 8584-1:1990, does not necessarily detail all the precautions necessary to
meet the requirements of the Health and Safety at Work etc. Act 1974. Attention
should be paid to any appropriate safety precautions and the method should be
operated only by trained personnel.
A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
the ISO title page, pages ii to iv, pages 1 to 24 and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on

the inside front cover. DOC uments
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INTERNATIONAL ISO
STANDARD 8584-1

First edition
1990-03-01

Thermoplastics pipes for industrial applications
under pressure — Determination of the chemical
resistance factor and of the basic stress —

Part 1:
Polyolefin pipes

Tubes en thermoplastiques pour les applications industrielles sous pression —
Détermination du facteur de résistance chimique et de la contrainte de base —

Partie 1 : Tubes en polyoléfines
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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work of
preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee.
International organizations, governmental and non-governmental, in liaison with
IS0, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical
standardization.

Draft International Standards adopted by the technical committees are circulated
to the member bodies for approval before their acceptance as International
Standards by the ISO Council. They are approved in accordance with ISO
procedures requiring at least 75 % approval by the member bodies voting.

International Standard ISO 8584-1 was prepared by Technical Committee
ISO/TC 138, Plastics pipes, fittings and valves for the transport of fluids.

ISO 8584 consists of the following parts, under the general title Thermoplastics
pipes for industrial applications under pressure — Determination of the chemical
resistance factor and of the basic stress:

— Part 1: Polyolefin pipes;
— Part 2: Pipes of halogenated polymers [Technical Report].

Annex A forms an integral part of this part of ISO 8584. Annex B to Annex G are
for information only.
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Introduction

The design and the calculation of dimensions of
pressure pipes intended for the transportation of
liquids or gases is a complex task. It is necessary to
take into consideration the influence of both the
hydraulic properties of the liquid or gas and the
material characteristics, both of which are more or
less well defined and depend to a certain extent on
one another. Application techniques use simplified
rules which, by iterative methods, permit the best
choice of the type of material and of the dimensions
of the pipes, and provide an estimate of the
permissible continuous pressures in the pipeline.

The resistance of a pipe to the fluids being
transported by it may be expressed as a long-term
chemical resistance under constant operating
conditions (e.g. the type and concentration of the
fluids, the temperature and the pressure).

In accordance with ISO 161-1, this part of ISO 8584
defines the development in time ¢ of the permissible
stress in the pipe wall, due to the action of a static
internal pressure, as the “basic stress function”:

GB, fluid, temperature, pressure = f (t)
The materials suitable for pressure pipes are
divided into classes according to their nominal
stress oy. This nominal stress corresponds to the
basic stress op, extrapolated to 50 years, for the case
where the fluid is water at 20 °C, under nominal
pressure (PN):

ON = OB, 50, water, 20 °C, PN
In addition to their designation according to the
material and the nominal stress, pipes may be
designated by a pipe series number S which
corresponds to the series of wall thicknesses given
in the table in ISO 4065. The definition of S is as
follows:

d,.—0

g=_ ~ =0
26 p

where
d, 1is the nominal outside diameter;
0 1is the nominal wall thickness;

p 1s the operating pressure.

Using the nominal values, this equation then
becomes

O'N:PNXS
or
o
PN = X
S

For example, a polyethylene-based pipe designated
by on =5 MPa and S5 has a nominal pressure

PN=5/6=1

(corresponding to 1 MPa or 10 bar).
The design of a pressure pipe system is determined
according to the differences in level, the maximum
rate of discharge of fluid and other requirements of
the design. The flow speed may, as a general rule
and within certain limits, be chosen freely. The
appropriate choice of the cross-section of the pipes
(the cross-section multiplied by the speed gives the
discharge of fluid), i.e. the inside diameter of the
pipes in a system, enables the determination of the
necessary pressure and thus the requirements for
the long-term resistance of the pipes.

Once the operating pressure p as required by the
hydraulic conditions, valid for all diameters, has
been determined it is recommended that one
chooses the series of pipe wall thicknesses which is
likely to be suitable. Following this assumption, and
according to the formula given above, the operating
stress 0g has the following value:

Og = pS
The requirements of the material itself are then
defined according to the operating stress. This
stress shall be admissible for the fluid being
transported at the given temperature and for the
given period of time, and it is the essential criterion
for the choice of the material.

The pipe series and the type of material chosen are
suitable for carrying out a given project if the
operating stress 0g is equal to or less than the basic
stress op, as determined under the conditions
specified in this part of ISO 8584:

Og = op
If this inequality is not satisfied, it means, initially,
that the choice of the pipe series is incorrect.

It 1s also possible to make other assumptions,
starting from the basis of different data. One may
make selections, for example, on the basis of the
pipe series as well as on the material, or one may
increase the pipe diameter so that the pipe system
works at a lower pressure.

The long-term creep strength (or resistance) of
thermoplastics pipes subject to internal pressure
due to water has been the subject of very detailed
investigation for decades. As the results show, the
long-term creep strength may be represented
mathematically by a regression curve of the form

lgo=a-blgt
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In this case, the regression curve is a straight line.
If the tests are performed over a long period of time
at high temperatures and/or under the action of
aggressive fluids, the slope of the regression curve
becomes steeper. This part of ISO 8584 is applicable
to the case where the long-term creep strength can
be represented by a bilinear model, i.e. by a curve
consisting of two straight line portions with
different gradients, where each of the two straight
line portions of the curve may be represented
mathematically by a regression line of the form:

1g0=ai— bilgt

The first straight line portion has constants a; and
b;and the second portion, with a steeper gradient,
has constants a9 and by. If the temperature of the
water is taken as a parameter, a group of regression
curves is obtained which enables one to determine
the creep strength as a function of time for a given
pipe material (see Figure 1).

‘ basic stress curves, ag

regression curves (of the rupture stress, og)

Transition curve
)o/
.

—<

. Field of
application

Oxidation limit

Figure 1 — Group of regression curves

1 -
50 years gt
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The curve which connects the points of change in
gradient or “transition points” of the group of
regression curves, called the transition curve,
represents the development of these transition
points with time and temperature. The transition
point 1s therefore located at longer times for lower
temperatures.

The basic stress for an industrial application is
determined from the group of rupture stress curves
og found by experimental tests. The corresponding
values are extrapolated by taking into account the
lower dispersion limit and safety factors which are
fixed by agreement. The field of industrial
applications (the shaded area in Figure 1) is
situated below the transition curve. Furthermore, it
is limited by oxidation phenomena which may occur

during long periods of usage at high temperaturesl).

By way of example, diagrams of such basic stresses
of pipes are shown in Annex D to Annex G. These
types of long-term hoop stresses are necessary for
the choice of the pipe series and the calculation of
the dimensions of the pipes.

As the observed scatter of test results is high, the
tests, extrapolations and classifications of each type
of pipe are performed using statistical methods. A
suitable method is the “standard extrapolation
method”, which will form the subject of

ISO/TR 9080. Within the temperature ranges for
each type of material, it is necessary to carry out
tests at several temperatures, where any two
temperatures are separated by 10 K to 20 K, for at
least five stresses and for at least five test pieces per
test, so that some time periods are at least 104 h.

ISO 4433 describes a method of determining the
resistance of polyolefin pipes to industrial products
and other chemical fluids using an immersion test
and provides a system for preliminary classification.
The results only apply directly to non-pressure
pipes. For pipes containing fluids under pressure,
this method only enables one to reveal the
incompatibilities between the fluid and the pipes.
The resulting classification of “satisfactory
resistance” or “limited resistance” shall be
confirmed by tests of the long-term creep strength
under pressure.

The present test method, intended for the
determination of the chemical resistance factor fog,
gives examples of characteristic values of creep
strength which express, for a given stress and
temperature, the resistance of a pipe to the fluid
considered in comparison with its resistance to
water.

The aim of this test method is

a) to determine the chemical resistance factor fog
and the basic stress function og = f(¢, 7) with
fluids more aggressive than water;

b) to make test periods as short as possible and to
keep costs as low as possible.

In view of the countless number of fluids,
concentrations and mixtures used in various
industries, it is absolutely essential to have a test
method and a method of extrapolation simpler than
those given in ISO 1167 and by the “standard
extrapolation method” respectively which are valid
for water and other wide-ranging applications.

The reduction in the cost of a test is not achieved by
a reduction in the number of necessary statistical
tests or by applying high stresses in the area
situated above the transition curve for water. The
simplification sought is achieved

— by carrying out the tests at high temperatures,
and

— by determining the median of the time to
failure (this method consists of stopping the tests
as soon as half the test pieces have failed).

The function of the basic stress with water is to
enable extrapolation of the for values. Examples of
diagrams of such basic stresses are given, for
information, in Annex D to Annex G. When the
results are applied to pipes of greater wall
thickness, the differences in the structure and the
internal stresses induced in the walls of such pipes
are taken into account.

The basic stress o estimated from the tests and
extrapolation serves as a basis for the calculation of
the permissible stress. By definition, o does not
take into account

a) additional loads and various influences due to
the fluids and temperatures which, depending on
the case in hand, may exert a stress in addition to
that of the pressure;

b) the physical or chemical influence of the
environment, or any special safety requirements.

It is up to experts to estimate the influence of these
additional factors and to introduce them into the
calculations.

1 Scope

1.1 This part of ISO 8584 defines the basic stress op
as the reference value for determining the series S
of polyolefin pressure pipes and makes use of the
classification of pipes according to their nominal
stress Oy.

D See GAUBE, GEBLER, MULLER, GONDRO, Zeitstandfestigkeit und Alterung von Rohren aus HDPE, Kunstoffe 75 (1985)

p- 7.
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