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Foreword

ISO (the In
federation o
preparing In
technical co
a technical g
on that con

ernational Organization for Standardization) is a worldwide
national standards bodies (ISO member bodies). The work of
ternational Standards is normally carried out through 1SO
mmittees. Each member body interested in a subject for which
ommittee has been established has the right to be represented
mittee. International organizations, governmental and non-

governmentdl, in liaison with ISO, also take part in the work. 1SO

collaborates

closely with the International Electrotechnical Commission

(IEC) on all matters of electrotechnical standardization.

Draft Interngtional Standards adopted by the technical committees are

circulated to|

the member bodies for voting. Publication as an Internationdl

Standard requires approval by at least 75 % of the member bodies casting

a vote.

International
ISO/TC 138

Standard 1SO 4433-3 was prepared by Technical;Committee
Plastics pipes, fittings and valves for the transport of fluids,

Subcommitt¢e SC 3, Plastics pipes and fittings for industrial.applications.

Together wi
and replaces

ISO 4433 cq
plastics pipg

Part 1:
Part 2:
Part 3:
poly(vin
(PVvC-d

Part 4:

h the other parts (see below), this part*0f’ISO 4433 cancels
ISO 4433:1984, which has been techpieally revised.

nsists of the following parts, under’'the general title Thermo-
s — Resistance to chemical fluids‘— Classification:

'mmersion test method

Polyolefin pipes

Unplasticized ~~\poly(vinyl  chloride) (PVC-U), high-impact
yl chloride).,{PVC-HI) and chlorinated poly(vinyl chloride)
) pipes

Poly(virnylidene fluoride) (PVDF) pipes
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Introduction

This part of ISO 4433 gives a system for preliminary classifi

cation of the

chemical resistance of PVC-U, PVC-HI and PVC-C pipes.

The method is based on the change in mass and ichanggs in tensile
properties resulting from immersion of test pieces, taken from the walls of
PVC pipes, in the liquid to be conveyed, in the absefice of pressure.

If the pipes are to be used under stress, for example for conveying liquids
under pressure, the method only allows incompatibilities betwgen the liquid

and the material to be detected; a “safisfactory” or “limited”
to be confirmed by subsequent\ tests using 1SO 85
ISO/TR 8584-2[2].

NOTES

1 If pertinent to the propased application, consideration should
whether particular liquids permeate the pipe wall.

result needs
B4-1[11 and

be given to

2 The possibility ofia build-up of electrostatic charge in pipes during use should

also be considered.
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Thermoplastics pipes — Resistance to liquid chemicals —
Classification —

Part 3:

Unpla
chlorig

1 Scope

The meth
unplastici
chloride)

earth load

To deternpine the chemical resistance, the method uses the change in mass and the changes in tensi

which res
carried o(

This part

2 Norn

The follow
ISO 4433
parties to
most recHq
Internatio

ISO 4433
test meth

sticized poly(vinyl chloride) (PVC-U), high-impact poly(viny
le) (PVC-HI) and chlorinated poly(vinyl chloride) (PVCC)

od of classification given in this part of ISO 4433 serves\to determine the chemical r
red poly(vinyl chloride) (PVC-U), high-impact poly(vinyl .chloride) (PVC-HI) and chlorinat
PVC-C) pipes designed for the conveyance of liquids in.the absence of pressure and stress
s or traffic loads, dynamic or internal stresses).

LIt from the immersion of test pieces, taken from such pipes, in liquid chemicals. The immg¢
t in accordance with 1ISO 4433-1.

pf ISO 4433 is also applicable to PVC-U.sheets as appropriate.

ative reference

ing standard contains\provisions which, through reference in this text, constitute provisions ¢
At the time of publication, the edition indicated was valid. All standards are subject to I
agreements based/on this part of ISO 4433 are encouraged to investigate the possibility of
nt edition of the*Standard indicated below. Members of IEC and ISO maintain registers of ¢
hal Standards:

1:1997,» Thermoplastics pipes — Resistance to liquid chemicals — Classification — Part ]
Dd.

Dipes

psistance of
bd poly(vinyl
(e.g. due to

le properties
prsion test is

f this part of
evision, and
applying the
Lrrently valid

[ Immersion

3 Symbols

The following symbols and definitions are used to designate the behaviour of pipes in contact with liquid chemicals:

“S": satisfactory resistance

The pipes can be used for applications where there is no pressure or other stress; for applications where there is

pressure,

the final evaluation needs to be based on a subsequent test under pressure.
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“L": limited resistance

©1SO

The pipes can be used for applications where there is no pressure or other stress, but a certain amount of change
in properties due to the chemical can be accepted; for applications where there is pressure, the final evaluation

needs to be

based on a subsequent test under pressure.

“NS”: non-satisfactory resistance

The pipes are severely attacked: they are unsuitable for either pressure or non-pressure applications; there is no

purpose in ¢

4 Princip

onducting tests under pressure as the results would certainly be unfavourable.

e

The behaviojur of a pipe material under the influence of the liquid to be conveyed is determined by,immergion of test
pieces, takep from the pipe wall, in the liquid at ambient pressure.
Immersion tests in accordance with 1SO 4433-1 give changes in mass and tensile properties in compdgrison with
non-immersgd pieces. These changes depend, in general, on the immersion time and\the immersion temperature.
This part off ISO 4433 establishes limits for permissible variations in properties at the test temperatyire in the
absence of gtress and classifies the measured performance by one of three designations (see clause 3).
5 Deternfination of chemical resistance
5.1 Change in mass
Determine the change in mass in accordance with (SO 4433-1 by immersion tests. Calculate the percentage
change in mpss of each test piece using the equation
m —

am="2"M ;100
where

mp is t:[e initial mass of thes/test'piece before immersion;

mp is tihe mass of the test-piece after immersion.
Compare th¢ arithmetie meanA_m of the percentage change in mass at an immersion time of 112 days with the
limits given in table<l.=Plot the Am values from all the different immersion times on the classification diagram shown
in figure 1. Hlot Am™as a function of the square root of the time.
From table 1-afd ﬂgl.uc 1~ determine-the-classification-of-the p;pc matetrtat-on-the-basis-of-the-chat g€ HAass.

In particular, in the case of saturation (see ISO 4433-1:1997, annex B, curves No. 4 and No. 7) and if the immersion
time is shorter than 112 days, use the diagrams with limit lines given in figures 1 to 4. If saturation or equilibrium is

not reached

after 112 days, classify the pipe material “NS”.
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Table 1 — Determination of chemical resistance from the mean percentage change in mass Am
after 112 days' immersion
Limits of the permissible values of Am
Pipe material %
Satisfactory resistance Limited resistance Non-satisfactory resistance
S L NS
PVC-U -0,8< Am <36 3,6 < Am =< 10 Am> 10
-08>Am=-2 Am < -2
PVC-HI -0,8< Am <3, 3,6 < Am = 10 Am> 10
-08>Am=-2 Am 42
PVC-C -0,8< Am <356 3,6 < Am < 10 Am> 10
-08>Am=-2 Am <2

Percentage change in mass

NS

N\

\

! ! ! |
14 28 56 112
Immersion time £ (d)

2,64 3,7k 5,25 7.48 10,58 vt
!
7

Figure 1 — Classification diagram for PVC-U, PVC-HI and PVC-C pipes based on change in mass
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5.2 Change in elastic modulus

Determine the change in elastic modulus by immersion testing in accordance with ISO 4433-1. Calculate the elastic
modulus of each test piece using the equation given in ISO 4433-1:1997, subclause 9.5. Calculate the mean
percentage change Qg in the elastic modulus using the following equation:

=ﬂ x 100
*TE

where

E, is the arithmetic mean of the elastic modulus before immersion;

Ey is[the arithmetic mean of the elastic modulus after immersion.

Compare the calculated Qg value at an immersion time of 112 days with the limits given in table=2. P|ot the Qg
values from gll the different immersion times on the classification diagram shown in figure 2. Plotlg-Qg as|a function
of the Ig of the immersion time.

From table 2 and figure 2, determine the classification of the pipe material on the basis’ of the change| in elastic
modulus.

Table 2 —|Determination of chemical resistance from the mean percentage change in elastic modulus Qe
after 112 days' immersion
Limits of the permissible values of Qg
Pipe naterial %
Satisfactory resistance Limited resistance Non-satisfactory resistance
S L NS
PVC-U Qe =83 83 > Qg = 46 Qe < 46
PVC-HI Qe =83 83 > Qg = 46 Qg < 46
PVC-C Qe =83 83> Qg = 46 Qe < 46
R
2250 |
5 100 S =100
% 75 L =83
£ 50 - NS = 46
S o5
=10 =
S A5
b
s |
25 |
1 | | | | | | | |
12 4 7 % 28 56 112 365

Immersion time # (d), Lgt

Figure 2 — Classification diagram for PVC-U, PVC-HI and PVC-C pipes based on percentage change
in elastic modulus


https://standardsiso.com/api/?name=a14cc241424453ccc8c3450e2f1d6e42

©1S0 ISO 4433-3:1997(E)

5.3 Change in tensile strength at break

Determine the change in tensile strength at break by immersion testing in accordance with ISO 4433-1. Calculate
the tensile strength at break of each test piece using the equation given in ISO 4433-1:1997, subclause 9.6.
Calculate the mean percentage change Qy, in the tensile strength at break using the following equation:

o
Qp = Z1bM 4 100
Otbo

where

EtbO is the arithmetic mean of the tensile strength at break hefore immersion;

otpvl IS the arithmetic mean of the tensile strength at break after immersion.

Compare |the calculated Q;, value at an immersion time of 112 days with the limits given_in-table 3.[Plot the Qp
values from all the different immersion times on the classification diagram shown in figure3,-Plot Ig Q;p ps a function
of the Ig of the immersion time.

From table 3 and figure 3, determine the classification of the pipe material on the-basis of the change in tensile
strength gt break.

Table B — Determination of chemical resistance from the mean percentage change in tensile strength
at break Qp after 112 days' immersion

Limits of the permissible values of  Qp
Hipe material %
Satisfactory resistance Limited resistance Non-satisfactory resistance
S L NS
PVC-U Qip = 80 80 > Q, = 46 Qip < 46
PVC-HI Qip = 80 80 > Qp, = 46 Qip < 46
PVC-C Qip = 80 80 > Qi = 46 Qip < 46

250 -

100 S =100

&  L8O
50 NS =46

751

Mean percentage fhange in tensile strength at break, Lg{%)

251

1 | | | | | | | |
12 & 7 14 28 56 112 365

Immersion time  (d), Lg#

Figure 3 — Classification diagram for PVC-U, PVC-HI and PVC-C pipes based on the percentage change
in tensile strength at break


https://standardsiso.com/api/?name=a14cc241424453ccc8c3450e2f1d6e42

ISO 4433-3:1997(E) ©1S0

5.4 Change in elongation at break

Determine the elongation at break by immersion testing in accordance with ISO 4433-1. Calculate the elongation at
break of each test piece using the equation given in ISO 4433-1:1997, subclause 9.7. Calculate the mean
percentage change Q.p, in the elongation at break using the following equation:

Qup =M x 100
€ho
where
EbO is.the arithmetic mean of the plnngafinn at break before immersion:
gyv i the arithmetic mean of the elongation at break after immersion.

Compare the calculated Q. value at an immersion time of 112 days with the limits given in table 4. Plpt the Q.
values from|all the different immersion times on the classification diagram shown in figure)4. Plot Ig|Q.p as a
function of the Ig of the immersion time.

From table 4 and figure 4, determine the classification of the pipe material on the basis/of the change in ¢longation
at break.

Table 4 — Determination of chemical resistance from the mean percentage change in elongation
at break Q.p after.112 days' immersion

Limits of the permissible values of Qg
Pipg material %
Satisfagtory/resistance Limited resistance Non-satisfactory resistance
S L NS
PVC-U 50 < Qp =< 125 50 > Q,p = 30 Qqp < 30
125 < Q,p, < 150 Q,p > 150
PVC-HI 50 < Qg =< 125 50 > Q. = 30 Qqp < 30
125 < Q,p, < 150 Q.p > 150
PVC-C 50 < Qg =< 125 50 > Q. = 30 Qqp < 30
125 < Qp, < 150 Q.p > 150
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Figure 4

250

100
7 E
50

ISO 4433-3:1997(E)

Mean percenf3ge change in elongation at break, 1g{%)

in elongation at break

L=50
NS =30
25
10
75
s |
25
1 | | | | | | I |
12 &4 7 14 28 56 112 365

Immersion time # (d), lgt

I — Classification diagram for PVC-U, PVC-HI and PVC-C pipes’based on the percentage ch

hnge

ower than the

6 Classification of the chemical resistance

List the inflividual determinations of Am, Qg, Qi and Q.. Take as the final classification the lower of Afn and Q..
NOTE — |[The strength at break is not of major interest to the design of pipes, which are used at stresses much

yield point|

7 Testeport

The test report shall include the following information:

a) arefgren€e'to this part of ISO 4433;

b) all details necessary for complete identification of the pipe tested, including material, trade name, dimensions;

c) all details necessary for identification of the immersion liquid used, including type, concentration, composition;

d) the immersion temperature, in degrees Celsius;
e) the immersion period, in days;

f) the mean percentage change in mass;

g) the mean percentage change in elastic modulus;
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