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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
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n-governmental, in liaison with ISO, also take part in the work. ISO collaborates closel
brnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization)

brnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa

e main task of technical committees is to prepare International Standards. Draft_International
ppted by the technical committees are circulated to the member bodies for voting. Publica
brnational Standard requires approval by at least 75 % of the member bodies.casting a vote.

exceptional circumstances, when a technical committee has collected-data of a different king
ch is normally published as an International Standard (“state of thé:art”, for example), it may d

brmative in nature and does not have to be reviewed until the ‘data it provides are considere
ger valid or useful.

ention is drawn to the possibility that some of the elemeénts of this document may be the subjeq
nts. ISO shall not be held responsible for identifying.any or all such patent rights.

D/TR 18124 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and val
nsport of fluids, Subcommittee SC 5, Generalproperties of pipes, fittings and valves of plastic ma
ir accessories — Test methods and basic specifications.
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Introduction

This Technical Report is one of several documents developed by ISO/TC 138/SC 5, following the creation of
the Subcommittee’s Working Group WG 16 at Kyoto, Japan, in 1998, in response to worldwide demand for
specifications, requirements and test methods for multilayer plastics pipes. The other documents include
ISO 17454 11 1SQ 17455 [2] and 1ISQ 17456 (3]

Initially, it|was intended also to publish this Technical Report, together with ISO 17453, as Internatiopal
Standards| The Working Group then proposed the cancellation of both these projects, for thé |followjng
reasons:

— becadse of the great variety of multilayer pipes, no identical forces for different types of\multilayer M pipes
can b¢ created using the test principle;

— the reflised force is very dependent on the tolerances of the pipe — because)of the great variatior] of
tolerances (even for the same product), it is extremely difficult to realise the. same expansion for differpnt
types jof multilayer M pipe;

— while fhe test method can very well be used as a product verification ‘test during production, to give|an
indication of the quality of the multilayer M pipe product, International Standards are not intended for the
setting up of such tests.

ISO/TC 138/SC 5 acknowledged the difficulty of standardization\in this area owing to the different thicknessges
of the inside layer of various types of multilayer pipes and the fact that the test force is strongly dependent|on
pipe dimensions and therefore on tolerances, which alsocvary strongly. Nevertheless, in order not to lose the
acquired information, the Subcommittee decided at its~2004 plenary meeting to combine the two committee
drafts, ISQ/CD 18124 and ISO/CD 17453, into a single Technical Report, ISO/TR 18124.

Only multifayer pipes are dealt with in this Technical Report and for its purposes cross-linked polyethylgne
(PE-X) as well as adhesives are to be considered as a thermoplastics material.
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Plastics piping systems — Multilayer M (metal) pipes —
Test method for strength of the weld line in the metal layer
and bonding between layers by use of a cone

Th
ad

NG
sta

NG
mu

2

A test piece of specified length, cut from a multilayer M pipe, is subjected to a radial expansion by
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Scope

nesion between the different layers of multilayer M pipes by the use of a cone.

hdard or system standard and the requirements detailed in that standard.

TE 2  The test can be used as a product verification test during production to give an indication of the ¢
tilayer M pipe product.

Principle

ne to verify the strength of the weld line of the metal layer and to assess the bond between th
ers. By visual inspection after withdrawal of the cone, the weld line is inspected for any dama
t piece for any delamination.

TE1  Acceptance of any inner layer (see definitions) made from a specific grade of material is su
vant product standard or system standard-and the requirements detailed in that standard.

TE2 It is assumed that the following test parameters are set by the referring standard or the m3
ructions:

for the preparation of the\cone,

1)  the dimension.d¢; of the cone of the test piece, see Figure 1, and
2) the dimension 4; of the cone, see Figure 1 and 5.1;

number-of test pieces, see 6.2;

preconditioning requirements and test temperature, see Clause 7.

s Technical Report specifies a method for testing the strength of the weld line inyithe metal layer and the

TE 1 Acceptance of any inner layer made from a specific grade of material\is- subject to the relevant product

uality of the

inserting a
e different
je and the

bject to the

nufacturer’'s
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3 Terms, definitions and symbols

For the purpose of this document, the following terms, definitions and symbols apply.

3.1

multilayer pipe
pipe comprising layers of different materials

3.2

multilayer M pipe

pipe comp

NOTE
PE-RT/AI/P

3.3

inner layer

layer in co

3.4

outer layer

layer expo|

3.5

e 1 £ 1 ol P |
Ty 1adyClo Ul JUIYITITTS AdlTU UTTTS Ul TTTUTT TTITldl 1dy Tl o

The wall thickness of the pipe consists of at least 60 % of polymeric materials (e.g. PE-X/AIfPEX]
E-X).

htact with the conveyed fluid (liquid or gas)

5ed to the outer environment

embedded layer(s)

layer(s) be

tween the outer and inner layer

bols

ified inside diameter of the (pipe) test piece

sured (actual) inside diameter of the:(pipe) test piece

ified outside diameter of the (pipe) test piece

sured (actual) outside didmeter of the (pipe) test piece

inal internal diameter_of the test piece after diameter increase for the welding line test (see 5.2)

th of the testpiece

inal wall\thickness

4 Sym
d, spe
dj act Meg
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© I1SO 2006 — All rights reserved


https://standardsiso.com/api/?name=cc880f4f39d677882864149dd68d4bcc

ISO/TR 18124:2006(E)

5 Apparatus

5.1 Testing machine, consisting of a clamping devices to hold the test piece, a cone and press—pull device.
5.2 Cone, as shown in Figure 1, whose principal design shall take the following into account:

— the lead in angle, «, shall be 7,5°;

— d; shall be equal to the maximum tolerable value, taking into account the manufacturer’s pipe tolerances,
or, unless otherwise specified, shall be at least 1,1 x d;;

—| different tolerance fields.

Dimensions i} millimetres
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Figuréyl — Cone dimensions

5.3 Clamping devices, capable of holding the test piece and cone in radial and angular alignment during
thq test.

5.4 Press—pull device, capable of inserting, pressing and pulling the cone centre-lined into the| test piece
at @ specified constant speed-

—

5.9 If applied forcescare’requested [see Clause 9, j)], force measuring device, capable of measuring the
applied force required o insert the cone in the test piece at the specified constant speed, as well as the
applied force requiredto withdraw the cone from the test piece.

6 | Test-pieces

6.1 __Preparation

The test piece shall have a free length of 4d,, with a minimum of 50 mm.

Test pieces shall be prepared in accordance with the manufacturer’s instructions, taking into account the
minimum free length.

6.2 Number of test pieces

Unless otherwise specified in the referring standard or specification, three test pieces shall be prepared and
tested.

© I1SO 2006 — All rights reserved 3
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NOTE
test piece.

An additional test piece or pieces can be necessary in the event of slippage during insertion of the cone in

7 Preconditioning and test temperature

7.1 Preconditioning shall conform to the referring standard or specification.

the

7.2 Unless otherwise specified by the referring standard or specification, the test temperature shall be
(23 £ 2) °C.

8 Proc

8.1 Mesg

8.2 Prio

8.3 Clar
the test pig

8.4 Ens
the cone ir

8.5 Ens

8.6 Whe
from rough

8.7 Usin
insertion |
maximum

8.8 Inth

edure

d

sure and record the dimensions d, ,, dg m,

i, e, and the length / of the test piece.
r to testing, condition the test piece in accordance with the referring standard onspecification.

np the test piece in the clamping device uniformly and sufficiently tightly te‘\prevent any slipping
ce.

ire that both the cone and the (pipe) test piece are radial and angularly aligned, and carefully ins
to the test piece until it touches the test piece, slightly.

ire that the testing temperature is in accordance with 7.2.

n necessary, add lubricant inside the test piece andfor on the cone to avoid any force occurn
ness of the inner layer surface and/or the cone.

g the press—pull device, press the cone with-a speed of (50 + 5) mm/min into the test piece until
mit is reached and, if requested, measure during insertion the applied force and record
applied force.

e event of any slipping of the test.piece or the cone during insertion of the cone, stop and rep

the test with a fresh test piece.

8.9 WitH
withdrawa

draw the cone (15 + 1) min after the insertion limit is reached and, if requested, measure dur
the applied force and(fecord the maximum applied force.

8.10 Renjove the test piecé-from the clamping device.

8.11 Me3g

the d; zong.

8.12 Insp
section.

sure and record the internal diameter of the test piece at the mouth of the test piece on the sidsg

of

ert

ng

the
the

ng

of

ect’the test piece visually and record any visible damage on the weld line or any place of the mTtaI

NOTE 1
test piece).

NOTE 2

Visual inspection can take place at the mouth of the test piece on the side of the d; part (without cutting

For a complete visual inspection, it is advisable to remove the adjacent layers over a length of 4; (wh

the

ere

expansion of d; has taken place) to expose the welded layer, and inspect the test piece visually for any damage on the

weld line or

NOTE 3

any place of the metal section.

For visual inspection, additional sectioning in the d; section of the test piece, to determine whether the bond
between the layers has been destroyed, can be required.
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Test report

The test report shall include the following information:

a)

)

reference to this Technical Report and the referring standard or specification and the manufacturer's

information;

complete identification of the multilayer pipe component from which the test piece was taken,

manufacturer, material type, code number, size, source and significant history, if any;

thedimrensionsof the pipes used-for thetestmg;

the test conditions;

number of test pieces;

observations of any damage and any delamination and their location;

location and type of failures (ductile of brittle cracks) relative to the weld line; if any;

the dimension d; of the cone;

including

the internal diameter of the test piece at the mouth of the test{piece on the side of the d; zone after the

test;

if requested, the average of the forces applied to insert the cone and the average of thg
withdraw the cone from the test piece;

forces to

any factors which could have affected the fesults, such as incidents, or any operation fetails not

mentioned in this Technical Report;

date of the test.
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