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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO membet bodies).| The work
of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a dubject for
which a technical committee has been established has the right to be re-
presented on that committee. International “organizations, govyernmental
and non-governmental, in liaison with 1SQ, also take part in the|work. ISO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

The main task of technical cormmittees is to prepare Internatfonal Stan-
dards, but in exceptional cirfcimstances a technical committeg may pro-
pose the publication of a-Technical Report of one of the following types:

— type 1, when thé&’required support cannot be obtained for|the publi-
cation of an International Standard, despite repeated efforts

— type 2, whéh the subject is still under technical development or where
for any. other reason there is the future but not immediate|possibility
of an‘agreement on an International Standard;

—type 3, when a technical committee has collected data of p different
kind from that which is normally published as an Internationd! Standard
(“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three years
of publication, to decide whether they can be transformed [nto Inter-
national Standards. Technical Reports of type 3 do not necessafjly have to
be reviewed until the data they provide are considered to be|no longer
valid or useful.

ISO/TR 8584-2, which is a Technical Report of type 2, was prepared by
Technical Committee ISO/TC 138, Plastics pipes, fittings and|valves for
the transport of fluids, Subcommittee SC 3, Plastics pipes and [fittings for
industrial applications.

This document is being published as a type 2 Technical Report in order to
obtain standardized test data to confirm the validity of the test method
described, in particular with respect to the following assumptions:

— that the chemical resistance factor f g (see 3.4) determined in exper-
iments using slowly increasing pressure can be treated as if it was an
fer determined in experiments using constant pressure;

— that the method used in ISO/TR 9080 to extrapolate the test results

of the first part of the stress curve to lower temperatures can also be
used in experiments with chemical fluids at increasing pressure.
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ISO 8584 consists of the following parts, under the general title Thermo-
plastics pipes for industrial applications under pressure — Determination
of the chemical resistance factor and of the basic stress:

— Part 1. Polyolefin pipes

— Part 2: Pipes made of halogenated polymers
[Technical Report]

Annexes A, B, C and D of this part of ISO 8584 are for information only.
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Introduction

The test method described in this Technical Report is\based of long-term

tests using slowly increasing pressures and is suitable for tH

e determi-

nation of the chemical resistance factor of pipés)ymade of halogenated
polymers which, with water, give long-term stress curves in the form of
straight lines, with no knees (abrupt transition points) over the time and

temperature ranges relevant to practical dse:
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Thermoplastics pipes for industrial applications under

pressure—Determination-of-the chemical resistance
factor and of the basic stress —

Part 2:

Pipes made of halogenated polymers

1 Stope

1.1 [his Technical Report describes a method for
the evaluation of the chemical resistance under pres-
sure pf pipes made of thermoplastics based on
halogenated polymers.

1.2 |t defines the chemical resistance factorf g for
the firgt part of the basic stress function represented
by a bilinear model.

1.3 |t specifies a procedure‘fér the determination
of fcq based on long-term ‘tests at various constant
rates of pressure increase,

For the evaluation<f the chemical resistance in the
absenpe of applied pressure and other stress, the
user ig referred’to 1ISO 4433.

2 N

The following standards contain provisions which,
through reference in this text, constitute provisions
of this Technical Report. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this Technical Report are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

ISO 116741973, Plastics pipes for the tran
ids .= Determination of the resistance
pressure.

ISO 4433:1984, Polyolefin pipes — Re
chemical fluids — Immersion test method
for preliminary classification.

ISO 8584-1:1990, Thermoplastics pipes fi
applications under pressure — Determin
chemical resistance factor and of the bas
Part 1: Polyolefin pipes.

ISO/TR 9080:1992, Thermoplastics pips
transport of fluids — Methods of extra
hydrostatic stress rupture data to det
long-term hydrostatic strength of thermog
materials.

3 Definitions

sport of flu-
to internal

sistance to
— System

br industrial
btion of the
ic stress —

s for the
polation of
ermine  the
lastics pipe

definitions

3.5t03.9in ISO 8584-1:1990 apply, plus the following

definitions specific to testing at increasing

pressure:

3.1 stress rate, 5.: The continuous increase in
stress (caused by increasing the test pressure) with
time until failure of the test specimen.

3.2 time to failure, r'z: The interval between the
first application of pressure and the appearance of a
failure (i.e. a leak) because of bursting or cracking un-
der stress or weeping.
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3.3 mean failure time, 1;: The geometric mean of
the failure times #'g of n test pieces of equal dimen-

sions tested simultaneously, that is:

g tg =

3.4 chem
test stress

(g Ry +1g fro+ .. +1g £, In

ical resistance factor, f.z: For a given
rate & and temperature T, the ratio of the

mean failure times of two series of five test pieces,

taken from
a chemical

Fer=1

where

16 fluid

tG,water

The mean \
first part of
stress vers
fcr values

© |SO

continuously or at constant time intervals chosen so
small that, with water, it takes 50 or more equal in-
crements to reach failure.

If the necessary pressure increase per day is more
than 4 % of the estimated failure pressure, i.e. if the
probable failure time is less than 600 h, it may be
helpful to use an automatic control facility (e.g. a linear
ramp generator) for the pressure increases.

sl M ol Lol ol s L bl
I odIlic }lec aliu 1Tnecy IprUblIVUIY VVIL]
fluid and water:

1G fluid

"
G,water

s the mean failure time, in hours, of the
fest pieces containing chemical fluid;

is the mean failure time, in hours, of the
fest pieces containing water.

alues thus determined must belong to the
the group of curves representing the basic
s time at different temperatures. Only the
calculated from these failure times may be

used for extrapolation.

NOTE1 H
absence of

different ing
which is pard
constant-pre
higher than

4 Symbh

The symbo|
in table 1.

xperimental evidence has shown that, in the
b knee, the mean values of 1; obtained with
Feasing pressure rates lie on a straight line
llel to the long-term stress line obtained by, the
ssure method; the stress values are hormally
hose obtained at constant pressure:

ols

s used in this Technical Report are listed

5 Principle

The princip

e-described in ISO 8584-1 is valid, but the

1 Test temperature

The test temperature shall be chosen from the tem-
peratures given in table 2.

8 Choice of stress rate-and calculation
of test pressure rate

8.1 Stress rate

Choose at least three stress rates and apply each of
these rates tola series of five test pieces of g given
material.

Two of. the stress rates shall be chosen so that they
lead t0"a mean failure time of 200 h to 1 000|h and
more than 7 000 h, respectively; the failure tigne for
the third rate shall be in between.

Run the tests with water and the test fluid [in the
same way at each test temperature. If the fesults
obtained and presented as a plot of Ig ¢ vs. Ig|¢ indi-
cate the presence of a knee, a supplementary fest at
a lower stress rate than the third one shall be ¢arried
out.

NOTE 2 In this case, it may be useful also to carfy out a
test at a higher rate, selected to give a failure at gpproxi-
mately 10 h, in order to have at least one point on the first
part of the curve.

8.2 Test pressure rate

Calculate the pressure increase per unit time tor the
chosen stress rate as indicated for the calculaltion of
the test pressure in 93 1 of ISO 8584-1:1990

test pressure is raised continuously at a slow rate or
in small increments. Tests are carried out at several
stress rates and at two temperatures, so as to deter-
mine the possible influence of these two parameters.

6 Apparatus

The apparatus shall be identical to that described in
clause 5 and annex A of ISO 8584-1:1990. Following
a set programme, the pressure is increased either

If several test pieces are connected in parallel to the
same pressure system, use the arithmetic mean of
the test pressure values to calculate the common test
pressure rate.

9 Test procedure

Sub-clause 6.2 (Sampling) and clause 7 (Test fluids)
of 1SO 8584-1:1990 are also valid for this Technical
Report.
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Table 1 — Symbols

ISO/TR 8584-2:1993(E)

Parameter Symbol
Safety factor c
Chemical resistance factor measured at increasing pressiire i
Chemical resistance factor measured at constant pressure fer
Extrapolation time factor K,
Test pressure De
Rate of change of test pressure (test pressure rate) Ds
Pre-pressurization pressure Dy
Pipe series S
Basic stress og
Test stress e
Rate of change of test stress (stress rate) Ge
Nominal stress oy
Extrapolation time limit t
Given or reference time with chemical (test) fluid i
Mean failure time (geometric) I
Creep strength time to failure t'r
Reference time with water bvater
Temperature difference AT
Service temperature T
Table 2 — Test temperatures
Material Test ten:geratures
Unplasticized poly(vinyl chloride) 60 £+ 1 40 +1
Chloritated-pelvivinyi-chioride} +66—+—+ 86—+ 66—+
Poly(vinylidene fluoride) 140 + 1 120 + 1 100 + 19 80 +1

*) For testing in a water bath, use 95 °C + 1 °C.
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9.1 Cut out the necessary number (see 3.4) of test
pieces in accordance with the instructions in 6.2 of
ISO 8584-1:1990.

9.2 Clean the test pieces, if necessary.

9.3 Fit the ends on to the test pieces and check for
leakproofness by immersing them in a bath of water
and applying a low air pressure (0,2 MPa to 0,3 MPa)
for 1 min.

© [SO

9.7 The test shall be discontinued if

a) the variation in the level of the fluid is too large
due to permeation or loss of liquid through the
ends;

b) the failure is produced outside the heated zone
f 4+

af tha taat niara Ar tha nainhhnaiirhan
Vi LIS Lol ’JIU\JU vi “l |.| < |lU|U||UUull|UU

end-sealing devices (see ISO 1167);

9.4 Fill the test pieces with the test fluid (clause 7
of ISO 8584-1:1990); the composition and concen-

£ tlha fliid akhall bha kant it
ration of the fluid shall be kept constant within the

specified lifpits during the test.

o+

8.5 Conngct the test pieces to the equipment and
start applyifg pressure at the specified pressure rate
to an accuracy of + 2 %.
In order to pvoid boiling of the liquid when heating it
to the test ftemperature, it may be necessary to pre-
pressurize fo p,. Since this would involve a reduction
in the origipal time schedule for pressurizing, p, is
kept constant for a time interval given by

Pp

t__

p

before starfjng to increase the pressure.

9.6 Note the times to failure ¢, to 'g5 and calculate
the geometric mean time g (see 3.3) for the fluid and
the water, and the chemical resistance factor as de-
fined in 3.4

The mean failure times g g4 @Nd-Igwater NaVeE to be
determined| by definition, for a_given stress rate o.
Using test pieces taken from-the same pipe, the vari-
ation in stresss rate is normally-less than + 3 %. If not,
it is necesdary to correCt 1g water IN Proportion to the
difference Between thel stress rates, i.e. to calculate
fcr With the corrested value g .6 given by the
equation

¢} the increase In pipe diameter exceeds 20.9

d) the composition or concentration 0f) thg fluid
changes, during exposure to the test conditions,
beyond the specified values.

9.8 Tabulate, for each of thestress rates g, the in-

dividual failure times, in haurs, with the fiuid anp with

water, and their geometric means, as well gs the
corresponding chemical resistance factors fg.

10 Test report
The test report shall include the following infornpation:
a) a_reference to this Technical Report;
b) “all details necessary for complete identificafion of

the sample, i.e. manufacturer, type of material,

code number and manufacturing lot number;
¢) the dimensions of each test piece;

d) the test pressure rates;

e) details of the test fluid used (i.e. type, composi-
tion and concentration);

f) a table indicating, for each test stress rate and
temperature, the individual failure times obsgrved,
in hours, their geometric means and the [corre-
sponding chemical resistance factors fqg;

g) details of any unusual behaviour observed during
the test;

. water
16, water = Fuia X IG,water
ui

h) if necessary, the plots of the basic stresses ob-
tained, by extrapolation, for the proposed operat-
ing conditions, and the appropriate pipe series
chosen;

i) the dates of the test.
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Annex A
(informative)

Method of extrapolation and choice of pipe series

A1

Basic curves for long-term creep

strength with water

For th
necess
water,

e application of this Technical Report, it is
ary that the family of curves og = f(t,T), with
be available for tubes manufactured with the

polymér under test. When presented as a plot of Ig ¢

vs. Ig
visage
nition
water,
materi

A furth
which
culatin
differe|

NOTE
are givg

s, the curve for each service temperature en-
J is a straight line which corresponds by defi-
to the regression line of creep strength, with
corrected for the safety coefficient Cy, for the
bl of the pipe under test.

er safety factor C, related to the application for
the pipe is intended shall be applied when cal-
g the design stress, in order to take account of
ht conditions of use.

Examples of basic curves for PVC-U and PVC-C
bn in informative annexes C and D.

A.2 Determination of the basic
function for a given fluid at the
temperature and of the basic str
given period of use

A.2.1 Determination‘of the basic stL:ess

function oy ;. = f(t;45) by extrapolatio
chemical resistance factor

Take the straight line for water AB on the
basic curves-for the pipe and service t
under consideration (see figure A.1).

Draw., the straight line representing the
dg-through point Agq. The coordinates d

typically be:

lgo=0 (i.e. =1 N/mmz)
and therefore

lgt=—1g o,

calculated from ¢ = 1/é, hours.

tress
perating
ss for a

of the

plot of the
Emperature

stress rate
f Ag1 may

Lg UB
(\4
~— tr1 ™1 "cr2
x e
A B
lg 1 e _
g/ &) 19 Fyas lg (1/Gep) Qluaterz  lGte lgt
Lg fwuteM Lg,ﬂuidZ

Figure A.1 — Graphical representation of the basic stress in a pipe for a given fluid
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NOTE 4 The slope a of the straight lines representing
o1 and ¢4, depends only on the scale of the graph:

tan a = scale of Ig o axis/scale of Ig ¢ axis.

The point A at which the line representing &,, inter-
sects the water line is the reference point for the de-
termination of the fluid basic stress by extrapolation
of fcr. Under the same test conditions, the mean
failure time with the fluid 54,4 is given by the
equation

© ISO

to which extrapolation is allowed can be calculated
from the equation

le = IGmax,fluid X K,

where K, is an extrapolation time factor, the value of
which depends on the minimum temperature differ-
ence AT, (= test temperature minus maximum ser-
vice temperature) given in table A.1.

NQTE 6 If a kneso is foundwithin the nv'r_\nrimnnfnl range

Gouid | thuid _
T 7. ~Jcr
G,water Lwater

where

tvater 19 the reference time with water at the
gervice temperature;

tuia 19 the reference time with the fluid at the
service temperature.

As a consed
can be calcy

tia = F

uence, the reference time with fluid #,4
lated from the equation

CR X Awvater

and the required point A' on the basic straight line for

the fluid is d

a) Take thq

btained as follows (see figure A.1):

time #,a1er 1 @t the reference point A.

b) Calculate 41 (=FcR X twater 1) tO oObtain the

t-coordin

ate of the point A'.

c) Mark the point A" on the line for 6.

d) Determi

the fluid

NOTES T
by calculation

A22 E

ne the points B and B' in"the same way,
m on the graph, and se on with points C
tc. The straight lineé-passing through A',

.|is the basic stressline og 1, = f(ty,q) for

at the service temperature.

e “basic stress” function may be determined
in a similar‘way.

apolation time limit

at the highest test temperature, extrapolation is valid up to
to = tnee X Ko FOr extrapolation to longer timesthe njethod
specified in ISO 8584-1 may be used.

Table A.1 — Extrapolation-time factor X,
(consistent with ISO/TR.9080:1992, table 1

AT, °C 15 | 20°{*25 | 30 | 35 |[40
K, 3 £ | 9 | 16 | 28 |50

In the case where'the mean failure time with thg test
fluid is in thesrange 7 000 h to 9 000 h and no|knee
is found, K§.indicates the maximum allowed exfrapol-
ation timeé-y, in years.

A.23  Case when the chemical resistancde
factor depends on the temperature

If the chemical resistance factors obtained in the|tests
at two temperatures are different, the value of [fcg 1.
at the service temperature shall be determined with
the aid of a decrement (see ISO 8584-1:1990, sub-
clause 12.2). Continue the procedure as specifled in
A.2.1 above.

A.2.4 Determination, with fluid, of the hasic
stress ¢ corresponding to a given period of
use

For an application based on a given length of timg, the
stress is obtained from the curve of the basic gtress
with the fluid og ;. = f(tig)- This is the required [basic
stress, which may be used, in accordance| with
ISO 8684-1:1990, clause 13, as a reference value in

The extrapolation of f values to longer times and
lower temperatures is valid only as long as the failure
stress line for the fluid is straight. To verify this, it is
in most cases sufficient to carry out three tests at the
highest practicable temperatures.

Provided the condition of linearity is fulfilled, i.e. if
there is no indication of the presence of a knee up to
the longest failure time tgma, fuige the time limit ¢, up

choosing the pipe series.

A.25 Possible influences on f

The four cases described in 1SO 8584-1:1990, sub-
clause 12.4, are also valid for this Technical Report.

A.3 Choice of pipe series

Follow the procedure described in clause 13 of
ISO 8584-1:1990.
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(informative)
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Tables showing examples of basic stresses as a function of the operating
temperature T, the time to failure  and the chemical resistance factor /-

Table [B.1 — Basic stress values for unplasticized poly(vinyl chloride) (PVC-U) pipes with a nominal stress
O'N = 10 MPa
agquiq for a factor £, equal to
TS t 0B, water '
(Fen=1) 08 | 063 | o5 | 04| 032 | 025|| o2
°C years MPa MPa
0,5 12,04 9,65 7,45 5,86 4,64 3,68 2,85 2,26
2,5 11,29 8,95 6,98 5,49 4,35 3,45 2,67 2,12
20 10 10,67 8,46 6,6 519 4,11 3,26 2,52 —
25 10,29 8,15 6,36 5 3,96 — — —
50 10 7,93 6,18 — — — — —_
0,5 10,21 8,08 6,3 4,94 3,91 3.1 2,39 ,89
2,5 9,47 7,5 5,84 4,59 3,63 2,87 2,22 ,76
30 10 8,88 7,03 5,48 4,3 3.4 2,69 2,08
25 8,51 6,74 5,25 4,12 — —_ — —
50 8,24 6,52 5,08 — —_ — —_ -
0,5 7,85 6,21 4,82 3,78 2,99 2,36 ,82 1,44
2,5 7.19 5,68 4,41 3,46 2,73 2,16 ,66 1,32
40 10 6,66 5,26 4,09 3,2 2,53 — —
25 6,33 5 3,89 — = — — -
50 6,09 — — — — — — —
0,5 5,48 4,32 3,35 2,62 2,06 1,63 ,25 0,99
50 2,5 4,93 3,88 3,01 2,35 1,86 1,46 1,12 —
10 4,5 3,54 2,75 2,15 _— — — —_
25 4,23 — — — — — —_ —
0,5 3.47 2,72 2,11 1,64 1,29 1,01 0,78 —
60 2,5 3,05 2,4 1,85 1,44 1,14 —_ — —
5 2,89 2,27 1,76 — — — — —
10 2,74 2,15 — — — — _ _
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Table B.2 — Basic stress values for chlorinated poly{vinyl chloride) (PVC-C) pipes with a nominal stress

oN = 10 MPa
og 4iq for a factor f -z equal to
T ¢ 0B, water '
Fen=1) 08 | 063 | o5 | o4 | 032 | 025 | o2
°C years MPa MPa
0,5 11,65 9,25 7,23 5,69 4,52 3,59 2,78 2,21
4 36 3-64 706 5:56 bh2 354 272 2,16
2,5 11,04 8,77 6.85 5,4 4,29 3,4 2,64 2,09
20 5 10,79 8,57 6,7 5,27 4,19 3,33 2,58 2,05
10 10,55 8,38 6,54 5,15 4,09 3,25 2,52 2
25 10,23 8,13 6,35 5 3,97 3,15 2,44 —
50 10 7,94 6,2 — — — — —
0,5 9,92 7,88 6,16 4,85 3,85 3,06 2,37 ,88
1 9,7 7,7 6,02 4,74 3,76 2,99 2,32 ,84
2,5 9,41 7,47 5,84 4,6 3,65 2,9 2,25 78
30 5 9,19 7.3 5,7 4,49 3,57 2,83 2,2 74
10 8,99 7,14 5,568 4,39 3,49 2,77 2,15 1,7
25 8,72 6,92 5,41 4,26 3,38 2,69 — —_
50 8,52 6,77 — — — — — —
0,5 8,04 6,38 4,98 3,91 3,1 2,46 1,91 51
1 7,83 6,21 4,85 3,81 3,03 2,4 1,86 47
2,5 7,56 6 4,68 3,68 2,92 2,32 1,79 42
40 5 7.37 5,856 4,56 3,59 2,85 2,26 1,75 .39
10 7,18 57 4,45 3,6 2,77 2,2 1,7 ,35
25 6,94 55 4,29 3,38 2,68 — — —
50 6,76 — = — — — — —
0,5 6,19 4,5 3,82 3 2,37 1,88 1,45 .15
1 5,99 4,74 3,69 2,9 2,3 1,82 1.4 11
50 2,5 5,74 4,54 3,54 2,78 2,2 1,74 1,34 ,06
5 5,66 4,4 3,43 2,69 2,13 1,69 1,3 ,03
10 5,38 4,26 3,32 2,6 2,06 1,63 1,26 1
25 5,156 4,08 3,18 2,49 — — — —
0,5 4,53 3,68 2,78 2,17 1,72 1,35 1,04 ,82
1 4,35 3,43 2,66 2,08 1,64 1,3 1 ,79
60 2,5 4,11 3,25 2,52 1,97 1,56 1,23 0,95 ,75
5 3,94 3.1 2,42 1,89 1,49 1,18 0,91 72
10 3,78 2,98 2,32 1,81 1,43 1,13 0,87 —
25 3,58 2,82 — — — — — —
05 3,16 2,48 1,92 1,49 1,18 0,92 0,71 ,56
1 2,99 2,35 1,82 1,42 1,11 0,87 0,67 ,b3
70 2,5 2,78 2,19 1,69 1,32 1,03 0,81 0,62 49
5 2,63 2,07 1,6 1,25 0,98 0,77 0,59 46
10 2,49 1,96 1,61 1,18 0,93 — — —
0,5 2,09 1,64 1,26 0,97 0,76 0,6 0,45 0,35
1 1,95 1,52 117 0,91 0,71 0,56 0,42 0,33
80 2,5 1,77 1,39 1,07 0,83 0,65 0,51 0,38 0,3
5 1,65 1,29 0,99 0,77 0,6 0,47 — —
10 1,54 1,2 0,93 —_ — — — —
0,5 1,32 1,02 0,78 0,6 0,47 0,36 0,28 0,21
1 1,20 0,94 0,71 0,55 0,43 0,33 0,25 0.2
30 2,5 1.1 0,83 0,63 0,49 0,38 0,29 0,22 0,17
5 0,98 0,76 0,58 0,45 — — — —
10 0,89 — — — — — — —
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Annex C
(informative)

Examples of basic stress curves with water for unplasticized poly(vinyl
chloride) (PVC-U) pipes with a nominal stress oy = 10 MPa
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Figure C.1
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Annex D
(informative)

© ISO

Examples of basic stress curves with water for chlorinated poly(vinyl
chloride) (PVC-C) pipes with a nominal stress ¢ = 10 MPa
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Figure D.1
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