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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-governm

ental, in liaison with 1SQ_ also take part in the work 1SO collaborates closely wit

the

International
International
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transport of fi
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting:{Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.

P
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rawn to the possibility that some of the elements of this document may be the subject of ¢
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 138, Plastics ‘pipes, fittings and valves fq
uids, Subcommittee SC 5, General properties of pipes, fittings and valves of plastic materia
ries — Test methods and basic specifications.
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oduction

Outdoor exposure tests of the type specified in this International Standard are needed to evaluate the
performance of plastics piping components or materials when exposed to direct sunlight. The results of such
tests should be regarded only as an indication of the effect of exposure to direct weathering by the method
described. Results obtalned after exposure for a given tlme may not be comparable to those obtained after

other,
for e
intery
starte

The

buts
tests
Com

exno e exposea al d
ktended periods of several years, they generally show comparable behawour after eq
als. However, even in long-term tests, the results may be affected by the season in which

d.

esults of short-term direct-weathering tests can give an indication of the relative outdoor

hould not be used to predict the absolute long-term performance of a pipe, fitting or joint. E
carried out for longer than 24 months can show an effect of the season-in which the expd
parisons of non-full-year exposures will exhibit seasonable effects.

with
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ny particular climate. It should, therefore, be borne in mind that.the severity of exposure in

st cases, likely to be less than that specified in this International Standard, and allowan
accordingly when interpreting the results. For example,-vertical exposure at 90° from the
derably less severe in its effects on plastics than near-Horizontal exposure, particularly in trg
e the sun is most powerful at high zenith angles.

The {st method chosen is usually designed to expose the material to the most severe conditior]

ces facing away from the equator are much less likely to be degraded than equator-fag
ise they are less exposed to solar radiationx‘However, the fact that they may remain w
s may be of significance for materials affected by moisture.
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INTERNATIONAL STANDARD

ISO 16871:2003(E)

Plastics piping and ducting systems — Plastics pipes and
fittings — Method for exposure to direct (natural) weathering

1

This [International Standard specifies a method for exposing plastics pipes and fittings,

asse
NOTH
and u
comp

NOTH

cope

.
bled, or as pieces therefrom, to natural weathering in order to assess changes.

1 The exposure is considered appropriate for evaluating components subject topyard storage prio
se without further exposure to direct weathering, and is quantified to promote ratienalization of expos|
brability of data.

2  For exposures appropriate to tropical or equatorial conditions, attention‘is drawn to ISO 877.

2

ormative references

The following referenced documents are indispensable for the application of this documen

refer
docu

ISO 1

ISO
daylig

ISO 7

ISO 4

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

05-A02, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change

77:1994, Plastics — Methods of .exposure to direct weathering, to weathering using
ht, and to intensified weathering by daylight using Fresnel mirrors

818, Plastics — Preparationlefitest specimens by machining

dayli

3

582, Plastics — Determination of changes in colour and variations in properties after
ht under glass, natural-weathering or laboratory light sources

rinciple

Test [pieces;comprising all or part of a pipe section, a fitting or a jointed assembly, are mount
undef specified conditions and directly exposed to natural weathering until a given minimum total
exposure per unit area has been received.

dividually or

" to installation
ure doses and

t. For dated
b referenced

in colour

glass-filtered

exposure to

ed on a rack
solar radiant

Climatic conditions and incident radiation are monitored and reported during the exposure period in
accordance with this International Standard or the referenced standards.

If necessary (see Note 1), additional, comparable, test pieces are tested to establish initial values for one or
more properties and/or are stored under protected conditions before testing to enable comparison of the
property or properties with and without weathering.

NOTE 1

Additional test pieces are unnecessary if the data required can be obtained only from exposed test pieces, e.g.

by comparison of quantitative colour measurements before, during and/or after exposure or colour comparisons between
masked and unmasked zones on the test piece.
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NOTE 2  Itis assumed that the following test parameters are set by the standard making reference to this International

Standard:

a) if applicable, the ambient parameters to be recorded (see 4.2.2);

b) the size, shape and method of preparation of test pieces (see 5.1);

c) the number of test pieces to be exposed to weathering and, if applicable, to be stored as control test pieces (see 5.2
and 6.1);

d) if applicable, the sampling procedure to be used (see 5.3);

e) the solarfenergy per unit area (see 6.2);

f)  the alignment of the pipe axes (see 6.2);

g) the frequgncy and method of cleaning (see 6.3);

h) if applicaple, details of the property(ies) to be measured and the method of measurementy in accordance with the
referring [standard, and whether or not any shaped profiles (see 6.5) should be prepared before or after exgosure
(see 5.1 &nd 5.2).

4 Apparatus

4.1 Test piece support rack

The rack shall conform to ISO 877 for the construction reguirements and location of a rack having the

following chgracteristics selected from 1ISO 877:

a) it shall be constructed from inert materials which shall not affect the test results (see ISO 877:(1994,
Subclauge 5.1);

b) it shall be capable of supporting test pieces (see Clause 5) such that the exposed surface of th¢ test
piece is pt 45° to the horizontal, facing:the equator;

c) there shiall be no obstructions,.including adjacent racks, in an easterly, westerly or equatorial direftion,
subtend|ng a vertical angle greater than 20°, or in a polar direction an angle greater than 45°;

d) it shall Have mounting fixtures that are secure but apply as little stress as possible to the test pieceg and
permit shrinkage, expansion or warpage to occur without constraint greater than would apply in nprmal
service ¢r necessary’to prevent sagging during exposure, at the same time preventing rotation of the test
pieces.

An example pf.a rack for exposing pipe test pieces with typical dimensions is shown in Figures 1 to 3.

2 © ISO 2003 — Al rights reserved
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Dimensions in millimetres
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movable rack, 1 600 mm x 2 250 mm
ipport for rack
movable carrier bars

the equator

Figure_1'— Typical exposure rack for plastics pipes
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F

a) North/South alignment

removable rack, 1 600 mm x 2 250 mm

to the equator

Figure 2 — Schematic test arrangements
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1 removab

2  test piecq

3 crown (ce

F  to the eqpator
L 200 mm

4.2 Appal
4.2.1 Solal

The test site
capable of re
an accuracy

The instrumg

the exposurg rack area. The solar irradiance-shall be measured with a pyranometer (see 1SO 877:

Subclause 5
45°. The sol
square metr
reflect dispr
foreground n
shall be clea

NOTE Al
test site has b

422 Amb

e carrier bars

ntre of exposed surface) of test piece with East/West support

Figure 3 — Mounting of test pieces

atus for measurement of climatic factors

radiation

shall be equipped with instruments conforming t0\ISO 877:1994, Subclause 5.5.1, or equiv
cording and measuring the total received solargadiant exposure of the test pieces cumulativ
pf 5 %.

nts used to measure radiant exposure'shall be mounted on fixtures that are closely adjac

5.1.1), with the plane of its receiver-mounted parallel to the plane of the exposure test rack,
ar irradiance shall be recorded. and integrated to give the solar radiant exposure in joule

pbportionate amounts of (sunlight onto the receiver, and to ensure that the pyranom
natches that of the exposure test pieces as closely as possible. The pyranometer glass
ned at least weekly with distilled or deionized water and dried with a soft lens-type tissue.

ernatively, referénce can be made to the data from a local metrological centre, providing correlation w
ben demonstrated.

ent conditions

If comparativ

e“records of other ambient parameters are required by the referring standard, the test site

blent,
ely to

bnt to
1994,
.e. at
S per

e for each exposure stage/C€are shall be exercised to ensure that no objects are permitied to

ter's
Home

th the

ora

nearby climafically comparable weather station, shall be equipped with insfrumenis capable of measur

least the following:

a)
b) daily ma

c)

ximum and minimum levels of relative humidity, to within 5 % RH;

total monthly amounts of rainfall, to within 10 mm.

4.2.3 Climate classification

ng at

daily maximum and minimum levels of air and/or test piece temperature, to the nearest degree Celsius;

The climate at the location of the apparatus shall be described using the applicable classification in
accordance with 1ISO 877:1994, Annex B.
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5 Test pieces

5.1 Preparation of test pieces from pipes and fittings

The size and shape of the test piece(s) shall be as specified in the referring standard, depending upon the
property(ies) to be measured.

In the absence of such guidance, for pipes the test piece as exposed shall comprise a complete section about
1 m long, and for fittings the test piece as exposed shall comprise a complete fitting and for joints the test

piece as exposed shall comprise a complete joint.

Exce
valus
or all

Any

ISO ?
comg
expo
effec

5.2

The pumber of test pieces for each set of test conditions (seeClause 6) shall be as specified in

stand

property or properties to be measured after exposure.

The
valug
main

NOTH
incred

greatér standard deviation in the data for the property from weathered test pieces.

5.3

Sam
refe

6 |

bt for obtaining initial values prior to exposure, any shaped profiles (see 6.5) for obtaining
s for exposed and non-exposed test pieces shall be prepared after the same period of timeg;,
after the relevant exposure stage.

necessary machining of test pieces, from the wall of a pipe or fitting, shall besdene in acc
onents of composite structure, such test pieces shall be cut from the component, or a part

sure or shall have sealed edges, to avoid inducing spurious interlaminar damage, unles
s on the cross-section are to be incorporated into the assessment of the-tesults.

Number of test pieces

ard, if applicable, and otherwise shall be at least that*specified in the appropriate test m

otal number of test pieces required shall be determined by any necessity for establishn
s, if the test method is destructive, and any\necessity for establishment of values on cor
ained without exposure to weathering.

For determination of mechanical.pfoperties, it is recommended that the number of test piecq
sed as appropriate (typically doubled) relative to that required by the test method concerned, to comp

Sampling
bling to obtain samples”for use as, or sources of, test pieces shall be carried out as spe

of diameters shall'be selected from a product range.

Procedure

6.1

comparative
i.e. all before

ordance with

818, as applicable, and any preconditioning necessary to enable such machining shall be fecorded. For

thereof, after

5 weathering

the referring
bthod for the

hent of initial
trol samples

s exposed be
ensate for any

cified by the

rling standard, if applicable, and otherwise samples comprising the thinnest wall section within a random
rang

General

Identify the relevant test pieces and, if applicable, obtain initial data measurements and store any control
samples or test pieces in the dark and any applicable standard atmosphere in accordance with the referring
standard and/or test method.

6.2

6.2.1

Exposure

Identify each test piece on the rear face relative to its mounting on the rack by indelible

type and/or in an area that will not affect the results of subsequent tests.

6.2.2

Mount and expose the test pieces in accordance with ISO 877:1994, method A, so that

marking of a

the crown of

the test piece is exposed at a 45° angle of tilt from the horizontal, facing the equator (see Figures 1 and 3).

© IS0

2003 — All rights reserved


https://standardsiso.com/api/?name=a268332b1f2dc22e4209a64867586f78

