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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. Internati

onal

organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

electrotechnical standardization.

- dted—for S —
n particular the different approval criteria needed fo

The procedure
described i the ISO/IEC Directives, Part 1. 1

are
- the

different types of ISO documents should be noted. This document was drafted in accordanee with the

editorial rujes of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i drawn to the possibility that some of the elements of this document may/be' the subje
patent rights. ISO shall not be held responsible for identifying any or all such patentgights. Details o
patent rights identified during the development of the document will be in the introduction and/c
the ISO list pf patent declarations received (see www.iso.org/patents).

Any trade rlame used in this document is information given for the convehience of users and doe
constitute gn endorsement.

For an explanation on the meaning of ISO specific terms and:expressions related to confor
assessment} as well as information about ISO’s adherence to the WDO principles in the Technical Bar
to Trade (TBT), see the following URL: Foreword — Supplemefitary information.

The committee responsible for this document is ISO/TC«k38, Plastics pipes, fittings, and valves fo
transport of fluids, Subcommittee SC 5, General propertiés of pipes, fittings, and valves of plastic mate
and their acessories — Test methods and basic specifications.

This second edition cancels and replaces .the-first edition (ISO 6259-1:1997), which has |
technically|revised.
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[SO 6259 cqnsists of the following partsjunder the general title Thermoplastics pipes — Determindtion

of tensile prpperties:
— Part 1: (zeneral test method

— Part 2:| Pipes made of unplasticized poly(vinyl chloride) (PVC-U), chlorinated poly (vinyl chlo
(PVC-C) and high-impéct poly (vinyl chloride) (PVC-HI)

— Part 3: Polyolefin-pipes

ride)
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ISO 6259-

Introduction

1:2015(E)

This part of ISO 6259 specifies a short-term tensile test method for determining the tensile properties
of thermoplastics pipes.

It can provide data for further testing for the purpose of research and development.

It cannot be regarded as significant for applications in which the conditions of application of the force
differ considerably with those in this test method, such as applications requiring the appropriate impact,
creep, and fatigue tests.
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obtalined only by machining.

Atp
the
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The

Lests of tensile properties are intended to be principally regarded as tests of material/in
The results can be useful as a material process control test but are not a quantitative
hg-term pipe performance.

h259 has been drawn up on the basis of [SO 527.[1](2]

pase of use, it has been thought preferable to draw up a complete docuntent that can
rmining the tensile properties of thermoplastics pipes. For greater detail, reference can
527.11112]

ever, let it be noted that ISO 527[11(2] is applicable to materials‘in sheet form, whereas
cable to materials in pipe form.

was considered essential to test the pipes as supplied, i;e:without reduction in thickness
hose in the choice of test piece.

527[11(2] specifies test pieces a few millimetres.thick, whereas the thickness of a pip
ss of 50 mm. This is why certain changes have'been made on this point.

thin-walled pipes, the test piece can be.obtained by die cutting, while for thick pip€

Fesent, ISO 6259 comprises three parts. The first part gives the general conditions u
fensile properties of thermoplastics pipes are to be determined. The other two pa
ectively, particular information on the execution of tests on pipe made from differer
the Foreword).

basic specifications forjthe various materials are given in informative annexes in the rel

the form of
assessment

be used for

be made to
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INTERNATIONAL STANDARD ISO 6259-

1:2015(E)

Thermoplastics pipes — Determination of tensile
properties —

Part 1:

General test method

1 Bcope

The [[SO 6259 series specifies a method of determining the tensile properties of thermoplgstics pipes,
inclyding the following properties:

— ptress atyield;

— Elongation at break.

This|part of ISO 6259 is applicable to all types of thermoplastics pipe, regardless of their intended use.
2 Normative reference

The [following documents, in whole or in part, are nofmatively referenced in this document and are
indigpensable for its application. For dated references, only the edition cited applies. Hor undated
references, the latest edition of the referenced dogument (including any amendments) appligs.

IS0 1167-1:2006, Thermoplastics pipes, fittings.and assemblies for the conveyance of fluids — Determination
of the resistance to internal pressure — Part't: General method

ISO 2602, Statistical interpretation of test results — Estimation of the mean — Confidence intgrval

ISO $893, Rubber and plastics testequipment — Tensile, flexural and compression types (constant rate of
traverse) — Specification

[SO p259-2:1997, Thermaplastics pipes — Determination of tensile properties — Part 2: Pipes made of
unplpsticized poly(vinyl‘chloride) (PVC-U), chlorinated poly (vinyl chloride) (PVC-C) and high{impact poly
(vinyll chloride) (PVC-H1)

ISO $259-3:2015,Thermoplastics pipes — Determination of tensile properties — Part 3: Polyolefin pipes

3 [lermis'and definitions

For thepurposesoithisdocumentthe following termsand definitionsapphe

3.1 Geometric definitions

3.1.1

gauge length at break

L

distance between the gauge marks on the central part of the test specimen at break

Note 1 to entry: It is expressed in millimetres (mm).

© IS0 2015 - All rights reserved 1
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3.1.2
initial cros
A

s-section

product of initial width and thickness of a test specimen (i.e. A = bh)

Note 1 to ent

3.1.3

ry: It is expressed in square millimetres (mm?2).

initial gauge length

Lo

initial distance between the gauge marks on the central part of the test specimen

Note 1 to entlry: Itis expressed in millimetres (mm).

Note 2 to enf
[SO 52711](2]

3.14

nominal oytside diameter

dn
specified oy

Note 1 to enflry: It is expressed in millimetres (mm).

3.1.5
nominal si
DN/OD
numerical ¢
which is a
the outside

Note 1 to enffry: It is expressed in millimetres (mm).

3.1.6
nominal w
en

numerical dlesignation of the wall thickness of a component, which is a convenient round nun

approximat

Note 1 to enflry: It is expressed inmillimetres (mm).

Note 2 to en
specified mil

3.1.7
thickness
h

ry: The values of the gauge length that are indicated for the specimen types in the different pa
represent the relevant maximum gauge length.

tside diameter, assigned to a nominal size DN/OD

y.€

esignation of the size of a component, other than‘d component designated by thread
onvenient round number, approximately equal to the manufacturing dimension, relatg
diameter

hll thickness

ely equal to the manufacturing dimension

fry: For thermoplastics components, the value of the nominal wall thickness, ey, is identical t
himum wall thickness at any point, epjp.

'ts of

size,
d to

hber,

b the

smaller init

jal’dimension of the rectangular cross section in the central part of a test specimen

Note 1 to entry: Itis expressed in millimetres (mm).

3.1.8
width
b

larger initial dimension of the rectangular cross section in the central part of a test specimen

Note 1 to entry: It is expressed in millimetres (mm).

© ISO 2015 - All rights res
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3.2

ISO 6259-

Definitions related to material characteristics

3.21
elongation at break

€b

calculated from the gauge length at break

Note

1 to entry: It is expressed as a percentage (%).

3.2.2
force atyield

1:2015(E)

F
forc

Note

3.2.
stre|
Oy
stre

Note

3.2.4

yield

tran
stre

4

Test
dire

The

5

5.1
5.3,

NOT

5.2
piec
exarn

e measured at yield

1 to entry: It is expressed in Newtons (N).

B
5s at yield

bs measured at the yield strain

1 to entry: It is expressed in megapascals (MPa).

3

sition from elastic to plastic deformation usually chatacterised by a decrease or sho
bs-strain curve

Principle

Ction, by cutting or machining.

tensile properties are measured.using a test machine under specified conditions.

Apparatus

Tensile-testing machine, complying with ISO 5893 and meeting the specifications §
ind 5.4.

) The use©f computer-controlled machines in accordance with 1SO 527-1:2012[1] is an opti

Grips,. for holding the test piece and attached to the machine so that the major axij
e coincides with the direction of pull through the centreline of the assembly. This can be 3

hlder in the

pieces of given shape and dimensions.ate obtained from a thermoplastics pipe, in the longitudinal

riven in 5.2,

pn.

of the test
chieved, for

pple, by using pins in the grips to centre.

The test piece shall be held such that slip relative to the grips is prevented as far as possible and this
shall be carried out with the type of grip that maintains or increases pressure on the test piece as the
force applied to the test piece increases.

The clamping system shall not cause premature fracture of the test piece at the grips.

It might be necessary to pre-stress the test specimen to obtain correct alignment and specimen seating
and to avoid any irregularity at the start of the stress/strain diagram.

5.3 Loadindicator, incorporating a mechanism capable of showing the total tensile load carried by the
test piece when held by the grips. The mechanism shall be essentially free from inertia lag at the specified
rate of testing and shall indicate the load with an accuracy of within 1 % of the actual value. Attention is
drawn to ISO 5893 and to ISO 7500-1[4l.

© ISO 2015 - All rights reserved
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5.4 Extensometer, suitable for determining the gauge length of the test piece at any moment
during the test.

The instrument shall be essentially free from inertia lag at the specified test speeds and shall be capable
of measuring deformation to an accuracy of within 1 %. When a mechanical extensometer is used,
this shall be fixed to the test piece in such a way that the test piece does not undergo any damage and
distortion and no slip occurs between it and the extensometer.

The measurement of elongation of the test piece on the basis of the movement of the grips lacks accuracy

and shall be avoided whenever possible.

NOTE [tris—desirable;butrnotessen at—fo in it,
automaticallly as a function of the stress in the test piece.

5.5 Micrgmeter or equivalent, capable of reading to 0,01 mm or less and suitable for measuring the
thickness and width of the test piece.

5.6 Cuttingdie, conformingto therelevantprofileinISO 6259-2:1997 or IS0 6259-3:2015, asapplicpble.
5.7 Milling machine and cutter, capable of producing the test piece specified in ISO 6259-2:1997 or
ISO 6259-342015, as applicable.

6 Test Pieces

6.1 Typ¢€ of the test piece

The test pigces shall conform to the relevant type specified in ISO 6259-2:1997 or I1SO 6259-3:2015 or
the relevant product standard, as applicable.

6.2 Preppration of test pieces

6.2.1 Sampling from the pipe

Take sectiofs of pipe of the appropriate length according to the type of test piece to be used.

Cut strips from the pipe section.as supplied, i.e. which has not been heated or flattened, so that their
axes are parallel to the axis of.the pipe. Small diameter pipes might need to be cut and opened to allow
the strips t¢ be cut.

Cut strips frijom the pip&section in such a way that they are equally distributed around the circumference
of the pipe hs showijh Figure 1, starting from a reference line drawn along the pipe. Cut out one test
piece per strip.

The minim@im’humber of test pieces is given in Table 1. When it is not possible to obtain the reqyired

number of strips from around the circumference of one pipe section, additional strips shall be taken
from another section of the pipe.

Table 1 — Minimum number of test pieces

Nominal outside diameter, d, 15<dy <32 32<d, <63 >63
mm
Number of strips 2 3 5

© ISO 2015 - All rights reserved
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Key

6.2.1

6.2.1

Sele
mac

sectors
Strip
fest piece
Figure 1 — Preparation of test pieces
. Selection of test pieces

P.1 Selection

Ct the test pieces from thecentre of the strips taken from the length of pipe either by die cutting or

hining, in accordance with 1SO 6259-2:1997 or ISO 6259-3:2015 or relevant product sta

accordance with the appropriate product standard for the pipe material.

6.2.1

Use
ISO

Cutt

.2 Cutting method

the cutting~die (5.6) with clean cutting edges, free from notches, with the profil
h259-2:1997 or ISO 6259-3:2015, as applicable.

he‘test piece from the strip (see 6.2.1).

ndard, or in

¢ shown in

Care

should be taken when using die cutting to avold damaging the testpiece or producing non-p

6.2.2.3 Machining method

Produce the specimen by milling, where necessary, using a milling jig.

arallel sides.

The shape of the milling cutter and the machining conditions (speed of rotation and advance) are at the
discretion of the operator. They shall, however, be chosen so as to avoid excessive heating of the test
piece and deterioration of its surface such as cracks, scratches, or other visible flaws.

For the machining procedure, it is recommended that the user consult ISO 2818I3].

© ISO 2015 - All rights reserved
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6.2.2.4 Gauge marks

These shall be approximately equidistant from the mid-point, and the distance between the marks shall
be measured to an accuracy of 1 % or better.

Gauge marks shall not be scratched, punched, or impressed upon the test piece in any way that can
damage the material being tested. It shall be ensured that the marking medium has no detrimental
effect on the material being tested and that, in the case of parallel lines, they are as narrow as possible.

6.2.2.5 Number of test pieces

Carry outtH
otherwise 1

6.3 Chec

The surfacq

7 Condi

The test pig
manufactur

Unless spe
specified bg

Prior to test
the time sp

Polymers s¢

NOTE F

8 Tests

The test sp
specified in

9 Proce
9.1 Carryj

9.2 Meast

€ test on the number of test pieces as shown in Table T according to diameter unless Spec
y the referring standard.

king test pieces

s and edges should be free of scratches or pits, checked by visual observation before tes

fioning

ces shall not be tested within a period of 15 h after the production of the pipes, excep
ing checks.

ified otherwise in the relevant product standard, ¢onditioning shall be carried ot
low.

ing, condition the test pieces in air at a temperature of (23 £ 2) °C for a period of not less
pcified in Table 1 of ISO 1167-1:2006, according to the thickness of the test piece.

nsitive to humidity, for example, polyamide, shall be conditioned at a humidity of (50 £ 1

br polymers sensitive to humidity, reaching equilibrium can take a long time for thicker sample

peed

eed depends on the constituent material and wall thickness of the pipe and shall b
the applicable productstandard or in ISO 6259-2:1997 or ISO 6259-3:2015.

dure

out the-fellowing procedure at a temperature of (23 * 2) °C.

ified

ting.

t for

It as

than

) %.

5.

e as

iece

ive,.to within 0,01 mm, the width and minimum thickness of the central part of the test [
leala 1o

Saga raonls o datlha oo s oo 1ol oo
cCTrrC 1T OSS—Stttroararce:

between th

CgaagtTIrrdrissCarcura

TIIIIToIIT CT

9.3 Place the test piece in the tensile-testing machine (5.1) in such a way that the axis of the test piece
coincides more or less with the direction of the tensile force. Clamp the grips (5.2) uniformly and tightly
to avoid any slippage of the test piece.

9.4 When using an extensometer (5.4), monitor the gauge length (the part between the gauge marks)
of the test piece.

9.5 Apply a pre-stress when necessary. Start the test at the specified test speed.
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