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Foreword

ISO (the Intdrnational Organization for Standardization) 1S a worldwide Ted-
eration 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-governmental, in liaison with I1SO, also take part in the work. ISO
collaborates | closely with the International Electrotechnical Commission
(IEC) on all mpatters of electrotechnical standardization.

Draft Interngtional Standards adopted by the technical committees are
circulated to|the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

Internationall Standard ISO 11413 was prepared by Technical Committee
ISO/TC 138,| Plastics pipes, fittings and valves for the transport of fluids,
Subcommittee SC 5, General properties of pipes, fittingsZand valves of
plastic materials and their accessories — Test methods-and basic specifi-
cations.

Annexes A tb C form an integral part of this Interhational Standard. Annex D
is for informption only.
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Plastics pipes and fittings — Preparation of test piece

asseThﬁasjlemLeen_a_pah_Lelhs_ngnﬂJEEme_e_anL
an electrofusion fitting

1 Scope

This International Standard specifies a method for
the prepafation of test pieces assembled from poly-
ethylene (PE) pipes or spigot-ended fittings and elec-
trofusion fjittings (e.g. socket fittings such as couplers,
or saddles).

The assefnbly criteria specified include parameters
such as gmbient temperature, fusion conditions, fit-
ting and dipe dimensions and pipe shape, taking into
account the limiting service conditions specified by
the relevapt product standards.

2 Normative references

The folloyving standards contain( provisions which,
through rgference in this text, cohstitute provisions of
this Internjational Standard. At-the time of publication,
the editigns indicated wefe)valid. All standards are
subject td revision, andsparties to agreements based
on this Irfternational (Standard are encouraged to in-
vestigate [the possibility of applying the most recent
editions df the_standards indicated below. Members
of IEC and SO maintain registers of currently valid
Internatiopal-Standards.

Metric series — Specifications — Part|2: Spigot fit-
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heated tools and-for use with electrofusign fittings.

ISO 8085-3i—="), Polyethylene fittings for use with
polyethylene pipes for the supply of gasgous fuels —
Metricseries — Specifications — Part 3:|Electrofusion

fittings.

ISO 12093:— "), Plastics pipes and fittings — Content
of a manufacturer's technical-data file ffor polyolefin

electrofusion fittings.

3 Symbols

3.1 General symbols (see figure A[l)

the mean inside diameter of thg¢ fusion zone
of a fitting in the radial plane lpcated a dis-
tance Ly + 0,5 L, from the face|of the fitting
socket;

the maximum theoretical value pf D, as de-
clared by the fitting manufacturey;

the maximum inside diameter pf the fusion
zone of the fitting;

ISO 4427:— "), Polyethylene (PE) pipes for water
supply — Specifications.

ISO 4437:— 2), Plastics pipes and fittings — Buried
polyethylene (PE) pipes for the supply of gaseous
fuels — Metric series — Specifications.

ISO 8085-2:— 1), Polyethylene fittings for use with
polyethylene pipes for the supply of gaseous fuels —

1) To be published.
2) To be published. (Revision of ISO 4437:1988)

the minimum inside diameter of the fusion
zone of the fitting;

the outside diameter of a pipe or fitting
spigot;

the mean outside diameter of a pipe or fitting
spigot in conformance with the relevant I1SO
standard for the product concerned and calcu-
lated from the measured circumference;
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demp the mean outside diameter of a pipe or fitting
spigot after preparation for assembly with the
outer layer removed by scraping or peeling and
calculated from the circumference measured in
a radial plane coincident with the centre of the
fusion zone at a distance Ly + 0,6 L, from the
face of the fitting socket after assembly;

L, the nominal length of the fusion zone as indi-
cated by the fitting manufacturer;

Lz the nominal distance from the face of the fitting
socket to the leading edge of the fusion zone;

© |ISO

NOTE 3 The ambient temperature may vary from the
minimum temperature Tmin to the maximum temperature
Tmax as specified either in the product standard or by
agreement between the manufacturer and the purchaser.

Tr the reference ambient temperature of 23 °C +
2°C;

Tinax the maximum permitted ambient temperature for
joint assembly;

Trnin the minimum permitted ambient temperature for
joint assembly.

es the defth of scraping or the thickness of ma-
terial removed from the pipe surface by peeling.

3.2 Clearahces
3.2.1 Socket fittings

C, the cleafance between fitting bore and outside
diametel of unscraped pipe.

Cy 5 Dim — dem
C, the cleafance between fitting bore and outside
diametef of scraped pipe.
C2 E C-l + 235
NOTE 1 C, may be obtained by machining the unscraped

pipe to bring itk mean outside diameter dem to the value demp
calculated frorn the equation

demp =D -G
C; the maximum theoretical clearance between fit-
ting borg and outside diameter of unscraped pipe.
C3 T Dim,max - de
C, the maximum theoretical-Clearance between fit-
ting borg and outside diameter of scraped pipe.
C4 F C3 + 265
NOTE 2 C, may be ebtained by machining the unscraped

pipe to bring its me&an’outside diameter dem to the value demp
calculated frorln the ‘'equation

3.4 Fusion parameters

— Reference time, tx: The theonetical fysion time
indicated by the fitting manufacturer fpr the ref-
erence ambient temperature.

— Fusion energy: The—electrical energy supplied
during the fusionsjointing cycle as megasured at
the terminals (0f the fitting at a givep ambient
temperature! T, and for electrical garameters
whosevalles lie within the tolerante ranges
declared by the manufacturer. The fitfing manu-
factuper is generally required to stdte in the
technical file in accordance with clause 5 of
ISO 12093:— any variations in fusipn energy
input required as a function of the ampient tem-
perature in the range Trin 10 Tinax-

— Usual energy: The fusion energy sugplied to a
fitting at the reference ambient tempgrature Tj,
generated using the nominal fusion garameters
defined by the fitting manufacturer or the basis
of table 9 of ISO 12093:—.

— Reference energy: The usual energy sypplied to a
fitting having a nominal electrical resiptance de-
fined by the manufacturer on the basig of table 6
of ISO 12093:—.

— Maximum energy: The maximum value of the
fusion energy supplied for jointing &t a given
ambient temperature Tj.

—  Minimum energy: The minimum value of the

antorinnbinA £

demp =Dim—Ca

3.2.2 Saddles

The clearance between saddle fittings and pipes is
assumed to be zero.

3.3 Ambient temperature

T, the ambient temperature at which a joint is
made.

tuster—energy—supphed—er—eintirg—at a given
ambient temperature Tj.

4 Joint assembly

4.1 General

The joints shall be made using pipes and/or spigot-
ended fittings in conformance with [SO 4437,
ISO 4427 and ISO 8085-2, and fittings for which the
dimensions conform to ISO 8085-3. The preparation of
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the assembly for testing shall be carried out in accor-
dance with the electrofusion-fitting manufacturer's
written procedures.

Unless a greater scraping depth is recommended by

the manufacturer, the minimum scraping depth eg
shall be 0,2 mm.

4.2 Procedure

Carry out the following procedure, where steps d) and
f) shall be carried out in a temperature-controlled

c)

d)

ISO 11413:1996(E)

Mount the fitting on the pipes in accordance with
the manufacturer's instructions.

Condition the assembly and the associated appa-
ratus for at least 4 h at the applicable ambient
temperature T, specified in annex C.

After conditioning, measure the resistance of the
heating coil and determine the values of the elec-
trical parameters in accordance with annexes C
and D.

chamber gble to maintain the temperature to within
+2°C angl large enough to contain the fitting, the
pipes and|the holding apparatus. Fittings shall not be
used with{n 170 h of manufacture.

a) Measpre, at the reference temperature Tg, the
parts [to be joined to determine the dimensional
charagteristics defined in 3.1 and illustrated in
figurgl A.1.

b) Prepdre the pipes to achieve the necessary clear-
ance ponditions, at the reference temperature Tg,
as given in 3.2.

a)

The procedure for measuring the(epil resistance
implies the use of measuringCequipment at the
reference ambient temperature Ty with the fitting
at the conditioning temperature.

Carry out the fusign jointing in accprdance with
the fitting manufaeturer's instructiops at the en-
ergy levels indicated in annex C.

Leave ¢he joint to cool until it reaghes ambient
temperature.
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Annex A
(normative)

Symbols for dimensions of an electrofusion socket
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L>_Nis the nominal length of the fusion zone.
Lz is the length of the unheated section of the socket.

Dim = (Dj max + Dimin)/2

dome = nE
where C is the circumference of the unscraped pipe.

demp (by analogy) = T"
where C; is the circumference of the pipe to be assembled with the fitting.

= (dem - demp)/2

€s

Figure A.1
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Annex B
(normative)

Diagrammatic representation of variation in fusion energy
with ambient temperature

Figures B.f1, B.2 and B.3 illustrate different forms of energy profile (see also annex C).
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Figure B.1 — Profile:with continuous adjustment of energy
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Figure B.2 — Constant-energy profile
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Figure B.3 — Profile with stepped adjustment of energy



https://standardsiso.com/api/?name=0b8080339ecb2f28089c752bc542d3a3

©1SO ISO 11413:1996(E)

Annex C
(normative)

Conditions for the preparation of pipes and fittings

e - & S ==
1dADIE U. | = LUIIUILIVID 101 PIPE allu 11Liany preparauorn
Set of Ambient Pi cl 0 E As§embl
et o ipe earance nergy sgsembly
.. temperature, T. " .
conditigns P (3.3) a configuration (3.2) (3.4) load?
coiled or straight pipe
1 TR as supplied Cy usuyal sual
2 Trin straight pipe Cq minimum mipimum
coiled or straight pipe . :
3 Trax as supplied Cy maximum maximum
4 Trax straight pipe Ci minimum mifimum
coiled or straight pipe . .
5 Trnin as supplied Cy maximum maximum
6 > TR straight pipe Cy minimum mipimum
coiled or straight pipe . .
3) >
7 > TR as supplied C, maximum maximum
8 <Tgd straight pipe Cy minimum mipimum
coiled or.straight pipe ) :
3) >
9 <Tr as-supplied C, maximum maximum
NOTE — ets of conditions 1 to 5 are applicable, to’ the energy profiles illustrated in figures B.1 and B.2 of annex B. Setp of conditions
1 to 3 and p to 9 apply to the stepped energy-prafile illustrated in figure B.3.
1) Inthe ¢ase of saddles, the clearance shall be considered to be zero.
2) Applicdble to joints with saddles, where the load can be controlled.
3) Tempdrature corresponding tosthe’largest energy discontinuity and closest to the extreme temperatures situated on either side of the
reference femperature.
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