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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-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.
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Plastics pipes and fittings — Preparation of test piece
assemblies between a polyethylene (PE) pipe and an
electrofusion fitting

1 Scope
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document specifies a method for the preparation of test pieces assembled from polye
or spigot-ended fittings and electrofusion fittings (e.g. socket fittings such as couplers

hssembly criteria specified include parameters such as ambient temperatufre,-fusion
g and pipe dimensions, pipe configuration (coiled or straight pipe), taking into account]
ce conditions specified by the relevant product standards.

document can apply to other shapes, e.g. re-rounded pipes, dependent on the ma
uctions.

For the purpose of this document, PE is understood to be PE,PE-RT or PE-X.

Normative references

following documents are referred to in the textin such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

427-2, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply —

1427-3, Plastics piping systems —.Polyethylene (PE) pipes and fittings for water suppl
gs

437-2, Plastics piping systemsyfor the supply of gaseous fuels — Polyethylene (PE) — Par
437-3, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) — Par

2176-2, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systen
rofusion

4531-1, Plastics pipes and fittings — Crosslinked polyethylene (PE-X) pipe systems for th¢
seous fuéls)— Metric series — Specifications — Part 1: Pipes

15494, Plastics piping systems for industrial applications — Polybutene (PB), polyet

polye

hylene (PE)
or saddles).

conditions,

the limiting

nufacturer's

heir content
applies. For
hts) applies.

Part 2: Pipes
y — Part 3:

t 2: Pipes
E 3: Fittings

s — Part 2:

conveyance

hylene (PE),

thylene of raised temperature resistance (PE-RT), crosslinked polyethylene (PE-X), p

blypropylene

(PP) =

Metric series jor Specifications jor components and the system

3 Terms and definitions

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:
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reference time

tr

theoretical fusion time indicated by the fitting manufacturer for the reference ambient temperature

3.2

fusion energy
electrical energy supplied during the fusion-jointing cycle as measured at the terminals of the fitting
at a given ambient temperature, T,, and for electrical parameters whose values lie within the tolerance
ranges stated by the manufacturer

Note 1 to en
fusion energy

Note 2 to ent

3.3

reference ¢
energy supj
parameters

3.4
maximum ¢
maximum v

3.5
minimum e
minimum v

3.6

Tl Liras £ 4 H 11l H pa R ot H 4+l i | 1 _£:1 e
ry. 11T llLLllls HIarnuIliactuIr<iI 15 scuc1 dily TTUUIITU tU Statt IIT LT toLliiiital 11T dally  vdal 1dtiy

y input required as a function of the ambient temperature in the range Trin to Tmax

'y: Where applicable, energy measurement should exclude the effect of terminal contatt resistj

nergy

ns in

ance.

blied to a fitting having a nominal electrical resistance and using, the nominal flision

defined by the manufacturer at the reference ambient temperature,~-Fg

energy
blue of the fusion energy supplied for jointing at a given amibient temperature, T,

nergy
ilue of the fusion energy supplied for jointing at:d\given ambient temperature, T,

nominal energy

nominal eng

4 Symbg

4.1 Gene

de
dem

dem,p
]

rgy supplied for jointing at given ambiént temperature, T,

s

ral symbols (see Figur'e A.1)

butside diameter ofa)pipe or fitting spigot, which is equal to the nominal outside diam

mean outside diameter of a pipe or fitting spigot in conformity with the relevant Interna]
btandard for'the product concerned and calculated from the measured circumference

nean outside diameter of a pipe or fitting spigot after preparation for assembly with the

pter

ional

buter

ayer removed by scraping or peeling and calculated from the circumference measured in a

n the

adial plane coincident with the centre of the fusion zone at a distance L3 + 0,5L; fror

£41 it 1 . £ 1.1
dLT UTULIICTTIUUITES SUCRTL AILTT d55TIITULY

L3 + 0,5L; from the face of the fitting socket

Dim,max
Di,max
Di,min

€n

maximum theoretical value of Dj, as stated by the fitting manufacturer
maximum inside diameter of the fusion zone of the fitting
minimum inside diameter of the fusion zone of the fitting

nominal wall thickness, in millimetres, of the pipe

mean inside diameter of the fusion zone of a fitting in the radial plane located at distance

© ISO 2019 - All rights reserved
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depth of scraping or the thickness of material removed from the pipe surface by peeling

nominal length of the fusion zone as indicated by the fitting manufacturer

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

Clearances

4.2.1 Socket fittings

C1

C2

C3

Cy

4.2.2
The

4.3

Ta

flearance between saddle fittings and pipes is assumed to be zero.

clearance between fitting bore and outside diameter of unscraped pipe
C1 = Dim — dem

clearance between fitting bore and outside diameter of scraped pipe
Cy=Cq1+2eg

NOTE1 (7 can be obtained by machining the unscraped pipe to bfing its mean outside
to the value dem,p calculated from the formula (see also NOTE to 5.1):

dem,p = Dim - C2
maximum theoretical clearance between fitting bore.and outside diameter of unscr
C3= Dim,max - de

maximum theoretical clearance between fitting bore and outside diameter of scrap
Cs=C3+ 2e4

NOTE 2  C4 can be obtained by machining the unscraped pipe to bring its mean outside
to the value dem,p calculated from'the’ formula:

dem,p = Dim - C4

Saddles

Ambient témperature

ambient temperature at which a joint is made

NOTE The ambient temperature can vary from the minimum temperature, Ty, to t

diameter dem

aped pipe

ed pipe

diameter dem

he maximum

temperature, Tyay., as specified either in the product standard or by agreement

etween the

Tmax

Tmin

manufacturer and the purchaser.
reference ambient temperature of (23 + 2) °C
maximum permitted ambient temperature for joint assembly

minimum permitted ambient temperature for joint assembly

© IS0 2019 - All rights reserved
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5 Joint assembly

5.1 General

The joints shall be made using pipes and/or spigot-ended fittings conforming to ISO 4427-2,1S0O 4427-3,
1SO 4437-2,1S0 4437-3,1SO 14531-1, ISO 15494 or other standards, as applicable, e.g. standards for pipe
renovation, and electrofusion fittings for which the dimensions conform to ISO 4427-3 or 1SO 4437-3, or
other standards, as applicable. Unless otherwise specified, the pipes selected for the assembly shall be
of the same pressure rating as the fitting. The preparation of the assembly for testing shall be carried
out in accordance with the electrofusion fitting manufacturer's written procedures and the jointing
parameters

Unless a grdater scraping depth is recommended by the manufacturer, the minimum scraping défth e
shall be 0,2 mm.

NOTE In|cases where the pipes do not need to be scraped, the minimum scraping depth, eg, can be zero

5.2 Proc¢dure

Carry out the following procedure, where steps d) and e) shall be carried out in a temperafure-
controlled gnvironment maintaining the temperature to within +2 °C and‘large enough to contain the
fitting, the pipes and the holding apparatus. Fittings shall not be used #vithin 170 h of manufacturg.

a) Measurg, at the reference temperature TR, the parts to be joined to determine the dimensjional
charactgristics defined in 4.1 and illustrated in Figure A.1j<as well as the values of the elecfrical
parameters in accordance with Annex D.

b) Preparg the pipes to achieve the necessary clearancetconditions, at the reference temperature Tg,
as giver in 4.2.

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

d) Conditiﬂ:n the assembly and the associated apparatus for a period conforming to Table 1 aft the
applicalple ambient temperature T, specified in Annex C.

Table 1 — Conditioning periods

Nominal wall thickness, e, Minimum conditioning period
mm h
ens3 1
3=e, <8 3
8<en<16 6
16 <ep<32 10
32<ey 16

e) With the assembly conditioned at ambient temperature T, carry out the fusion jointing in
accordance with the fitting manufacturer's instructions at the energy levels indicated in Annex C.

f) Leave the joint to cool down according to the fitting manufacturer's instructions.

g) Proceed to the tests as given in the relevant product standards.
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Annex A
(normative)

Symbols for dimensions of an electrofusion socket

Ly
s
Sessssw
.
| | SPE| &
| | s °®
| |

SRR
W\ R >
Ly

0,5L, —
Key
Ly nominal length of the fusion zone
L3 length of the unheated section of thé.socket
Dim (Di,max + Di,min)/z
dem C/mt where C is the circumference of the unscraped pipe

dem,p| (by analogy) = Cp/m where.C}, is the circumference of the scraped pipe to be assembled with
€s (dem - dem,p)/z

Figure A.1 — Dimensions of an electrofusion socket

© IS0 2019 - All rights reserved
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Annex B
(normative)

Diagrammatic representation of variation in fusion energy with

ambient temperature
Figures B.1 B2 i i -
Y A
5 L
2
1
\; 3
4
Thin Ty Tmax X
Key
X temperature
Y fusion jenergy
1to 5 sets of|conditions, as explained in Annéx C
Figure B.1 —Profile with continuous adjustment of energy
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A
Y
5 q 1 ® 3
24 4
Tmin TR Tmax i

Key
X temperature
Y fusion energy

1 to § sets of conditions, as explained in Annex C

Figure B.2 — Constant-energy profile
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Annex C
(normative)

Conditions for the preparation of pipes and fittings

Table C.1 — Conditions for pipe and fitting preparation

Set of Ambient temperature . . . Assembly
conditions I Pipe configurationa Clearanceb | Energy loadf
1 TR Coiled Orszél;)ziliiigt pipe as C2 reference usuald
21 Tmin Straight pipe Cq nominale usuald

2.2 Tmin Straight pipe Cy mihimum | minimgim
3.1 Tmax Straight pipe Co nominale usuald

3.2 Tmax Straight pipe Cy maximum | maximpm

4 Tmax Straight pipe Cy minimum | minimyim

5 Tmin Coiled nggﬁiiigt pipe as C2 maximum | maximyim

NOTE Sets of conditions 1 to 5 are applicable to the energy profiles illustrated in Figures B.1 and B.2.
a  Other shqpes, e.g. re-rounded pipes, shall be treated as straight pipes:

b In the cade of saddles, the clearance shall be considered to be zero.

¢ Applicable to joints with saddles, where the load can be controlled.

d  Inaccordhnce with the manufacturer's instructions.

e Atthe ampient temperature Ty.

8 © IS0 2019 - All rights reserved
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