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reword

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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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriamee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documen® may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[1d Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see wy
foreword.html.
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technically revised. It also in¢oyporates ISO 16486-3:2012/Amd 1:2014.

The

5 document was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings
the transport of fluids, Subcommittee SC 4;\Plastics pipes and fittings for the supply of ga
ollaboration with the European Committee for Standardization (CEN) Technical Comm
155, Plastics piping systems and ducting systems, in accordance with the Agreement o
peration between ISO and CEN (¥ienna Agreement).

5 second edition cancels ahd ‘replaces the first edition (ISO 16486-3:2012), which

main changes compared to the previous edition are as follows:
In subclause 5.7 text concerning the exceptional use of flange adaptors is added;

In Table 1, eléetro fusion socket length has been revised and the diameter range extendg

Tables 3 to 5 have been reordered;

Tables 4xand 3 are extended with nominal outside diameters up to and including 630 mip;

enance are

ded for the
e with the

 subject of
. Details of
ion and/or

d does not

terms and
nce to the

fw.iso.org/

and valves
seous fuels,
ittee CEN/
h technical

has been

d;

An editorial mistake of 6 hours has been changed to 16 hours for conditioning before
strength testing in Table 4 and before internal pressure testing in Table 5;

1ydrostatic

A NOTE to Table 6 and a footnote in Table 7 have been added to explain the limited use of MVR;

For transition fittings, the reference to ISO 17885 has been introduced;
For Fusion system recognition, reference is made to ISO 13950 and ISO 12176-4 and ISO

The title of Clause 12 has changed from "Packaging"” to "Delivery conditions”.

Alist of all parts in the ISO 16486 series can also be found on the ISO website.
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifies the requirements for a piping system and its components made from
unplasticized polyamide (PA-U), which is intended to be used for the supply of gaseous fuels.

Requirements and test methods for material and components, other than fittings of the piping system,

are

specified in ISO 16486-1, ISO 16486-2, and ISO 16486-4.

Characteristics for fitness for purpose of the system and generic fusion parameters are covered in

ISO

16486-5.

Redommended practice for installation is given in ISO 16486-6, which will not be implen
Eurppean Standard under the Vienna Agreement.

Asspssment of conformity of the system is to form the subject of future ISO/TS 16486-72).

NOTE Recommended practice for installation is also given in CEN/TS 12007-6, which has been
Teclhinical Committee CEN/TC 234, Gas infrastructure.

Par
4, W

Es 1 to 7 of the ISO 16486 series have been prepared by ISO/TC 138/S€ 4, with the excep
hich has been prepared by ISO/TC 138/SC 7.

ented as a

brepared by

ion of Part

2)

Under preparation. Stage at the time of publication: ISO/WD TS 16486-7:2020.
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INTERNATIONAL STANDARD
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Plastics piping systems for the supply of gaseous fuels —
Unplasticized polyamide (PA-U) piping systems with fusion
jointing and mechanical jointing —

b supply of

Part 3:

Fiftings

1 [Scope

Thip document specifies the physical and mechanical properties of fittings made from unjplasticized
polyamide (PA-U) in accordance with ISO 16486-1, intended to be buried.and used for th

gasgous fuels.

It also specifies the test parameters for the test methods to which itrefers.

The ISO 16486 series is applicable to PA-U piping systems, the.eomponents of which are co

In

In ¢
the
tot

2

Thd
con
und

ISO
ISO
ISO

fusail;)n jointing and/or mechanical jointing.

dition, it lays down dimensional characteristics and.re¢quirements for the marking of fi

pnjunction with the other parts of the ISO 16486¢ries, this document is applicable to PA
r joints, joints with components of PA-U and joints with mechanical fittings of other ma
he following fitting types:

fusion fittings (electrofusion fittings arid butt fusion fittings), and

transition fittings.

Normative references

following documents_are referred to in the text in such a way that some or all of th
Ktitutes requirements-/of this document. For dated references, only the edition cited 3
ated references, the-latest edition of the referenced document (including any amendmen

291, Plastics2="Standard atmospheres for conditioning and testing
307, Plastics — Polyamides — Determination of viscosity number

113342, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow

of t

hnected by

tings.

-U fittings,
ferials, and

Pir content
pplies. For
[s) applies.

rate (MVR)
moisture

hérmoplastics — Part 2: Method for materials sensitive to time, temperature history and/or

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

resistance to internal pressure — Part 1: General method

ISO 1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

ISO

resistance to internal pressure — Part 4: Preparation of assemblies

3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 4433-1, Thermoplastics pipes — Resistance to liquid chemicals — Classification — Part 1: Immersion
test method

ISO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1:
Metric series

©IS
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ISO 12176-4, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 4:
Traceability coding

ISO 12176-5:—3), Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems —
Part 5: Two-dimensional data coding of components and data exchange format for PE piping systems

[SO 13950,

Plastics pipes and fittings — Automatic recognition systems for electrofusion joints

ISO 13951, Plastics piping systems — Test method for the resistance of plastic pipe/pipe or pipe/fitting

assemblies

ISO 13953,/

test pieces |

[SO 13954,
of nominal

[SO 13955
assemblies

ISO 13956
Evaluation

[SO 13957,

ISO 16486
piping syst¢

ISO 16486
piping systé

ISO 16486
piping systé

ISO 17778
rate/presst

[SO 17885,

EN 682, El
hydrocarbg

IEC 60529,
API 5L, Spe

to tensile loading

I £lasa] D) ;. A i es Dot 4 £ £rlo i £ £ J L]
T OTyCUTyICTICT(1 L pipesarta Jiceitgs DCTCTTIHNTATION U] e CeTone ST erigtit aita jattal € 11104

[rom a butt-fused joint

Plastics pipes and fittings — Peel decohesion test for polyethylene (PE) electrofusion asseml
putside diameter greater than or equal to 90 mm

Plastics pipes and fittings — Crushing decohesion test for polyethylene \(PE) electrofu

of ductility of fusion joint interface by tear test
Plastics pipes and fittings — Polyethylene (PE) tapping tees —Jest method for impact resistd

L1, Plastics piping systems for the supply of gaseous fuels‘— Unplasticized polyamide (P4
bms with fusion jointing and mechanical jointing — Part\l: General

L2, Plastics piping systems for the supply of gaseaus fuels — Unplasticized polyamide (P4
bms with fusion jointing and mechanical jointing— Part 2: Pipes

L5, Plastics piping systems for the supply ef gaseous fuels — Unplasticized polyamide (P
bms with fusion jointing and mechanicaljointing — Part 5: Fitness for purpose of the system

Plastics piping systems — Fittings,-valves and ancillaries — Determination of gaseous |
re drop relationships

Plastics piping systems — Mechanical fittings for pressure piping systems — Specifications

1stomeric seals — Materials requirements for seals used in pipes and fittings carrying gas
n fluids

Degrees of protection provided by enclosures (IP Code)

cification for-Line Pipe

3 Ter

and definitions
For the pﬁmmmmmmmmmmﬂvm

Plastics pipes and fittings — Decohesion test of polyethylene (RE)-saddle fusion joint§

eof

lies

Kion

nce

1-U)

1-U)

|

U)

[low

and

ply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1
electrofus

IEC Electropedia: available at http://www.electropedia.org/

ion socket fitting

polyamide (PA-U) fitting which contains one or more integral heating elements that are capable of

transformi

ng electrical energy into heat to realize a fusion joint with a spigot end and/or a pipe

3) Under preparation. Stage at the time of publication: ISO/FDIS 12176-5:2020.

2
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electrofusion saddle fitting
unplasticized polyamide (PA-U) fitting which contains one or more integral heating elements that are
capable of transforming electrical energy into heat to realize fusion onto a pipe

3.3

tapping tee
electrofusion saddle fitting (3.2) (top loading or wraparound) which contains an integral cutter, used to
cut through the wall of the main pipe, and holds the coupon inside the cutter

Note 1 to entry: The cutter remains in the body of the saddle after installation.

3.4

spigot end fitting
unplasticized polyamide (PA-U) fitting where the outside diameter of the spigot length is e

no

3.5
tra

inal outside diameter, d,, of the corresponding pipe

hsition fitting

factory made fitting that makes a transition joint between an unplasticized polyamide (P/

and

Not
join
join
3.6
voll

con,
par

3.7
out
<pi]
min
3.8

out
<so

a metallic pipe

b 1 to entry: The metallic parts of the fitting may be assembled to métallic pipes by screw threads, ¢
's, welded or flanged connections. The fitting can allow for eithér’a'dismountable or permanentl
. In some cases, the supporting ring can also act as a grip ring:

age regulation
Lrol of energy supplied, during the fusion process-of an electrofusion fitting, by means of
hmeter

tof-roundness
pe or fitting> difference betweenthe measured maximum outside diameter and the
imum outside diameter in the sanie cross-sectional plane of a pipe or spigot end of a fitti

tof-roundness
cket> difference between the measured maximum inside diameter and the measured

inside diameter in the same cross-sectional plane of a socket

4

41
Thd

Material

PA-U-compound

qual to the

\-U) piping

ompression
 assembled

the voltage

measured
ng

minimum

fittings shall be made from virgin material.

The compound from which the fittings are made shall be in accordance with ISO 16486-1.

4.2

4.2,

Material for non-unplasticized polyamide parts

1 General

The materials and constituent elements used in making the fitting shall be resistant to the external and
internal environments in which they are intended to be used

iy
2)

during storage,

under the effect of the fluids being conveyed, and

© IS0 2020 - All rights reserved
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3) taking

account of the service environment and operating conditions.

Fittings materials, including elastomers, greases and lubricants in contact with the PA-U pipe, shall not
adversely affect pipe performance or initiate stress cracking.

4.2.2 Metal parts

All parts susceptible to corrosion shall be adequately protected.

When dissimilar metallic materials are used which can be in contact with moisture, steps shall be taken

to avoid ga

Ivanic corrosion.

Metals and
fitting.

4.2.3 Elc

Elastomeri

424 Ot

Greases of
performan

5 Gene

5.1 App

When view
clean and fi

materials produced by corrosion shall not affect the long-term performance of the'p

jstomers

c materials used for the manufacture of seals shall be in accordance withEN 682.

her materials
lubricants shall not exude on to the fusion areas, and shall not affect the long-t

ce of the pipe/fitting.

ral characteristics

earance

red without magnification, the internal and‘external surfaces of the fitting shall be smo
ree from scoring, cavities and other surface defects such as would prevent conformity of

fitting to this document.

No compo
inclusions
this docun

5.2 Desi

The design
other comj
displaced.

5.3 Cola

pr cracks to an extent that would prevent conformity of the fittings to the requirement
ent.

gn

of the fitting shall be such that, when assembling the fitting onto the pipe, spigot end
ponents, thecelectrical coils and/or seals and other functional parts (e.g. grippers) are

ur

The colour

pe/

erm

pth,
the

nent of the fitting shall show ‘any signs of damage, scratches, pitting, bubbles, blisters,

s of

5 or
not

of fiffingc shall be yp]]nmr orblack

5.4 Electrical characteristics for electrofusion fittings

The electrical protection to be provided by the system depends on the voltage and the current used and
on the characteristics of the electric power.

For voltages greater than 25 V, direct human contact with the energized parts shall not be possible
when the fitting is in the fusion cycle during assembly in accordance with the instructions of the

manufactu

rer of the fittings and the assembly equipment, as applicable.

© IS0 2020 - All rights reserved
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This type of fitting is part of an electrical system as defined in IEC 60335-1[2], IEC 60364-1[3] and
IEC 604494, Protection against direct contact with active parts (live conductors) shall be required in

accordance with IEC 60529. This protection is a function of the work site conditions.

NOTE

See Annex A for examples of typical electrofusion terminal connectors.

The surface finish of the terminal pins shall allow a minimum contact resistance in order to satisfy the

resi

5.5

stance tolerance requirements (nominal value *10 %).

Appearance of factory-made fusion joints

The
Thd
wit
tha

Any
whyd
oft

Thd

5.6

following requirements apply only to joints and fittings made or assembled in the factoy

internal and external surfaces of the pipe and fitting after fusion jointing, examin
hout magnification, shall be free from melt exudation outside the confines of the,fitting
which may be declared acceptable by the fitting manufacturer or used as a fusion mark

melt exudation shall not cause wire movement in electrofusion fittings{léading to shor
bn jointed in accordance with the manufacturer’s instructions. There.shall be no excessiy
he internal surfaces of the adjoining pipes.

interface of the butt fusion joints shall be perpendicular to thepipe and/or spigot end a3

Fusion compatibility

Co

Components made from PA-U 12 shall be heat fusionfointed only to components made from

Co

5.7

Wh
cled
con

ponents made from PA-U 11 shall be heat fusion joifited only to components made from

ponents made from PA-U are not fusion comypatible with components made from other

Appearance of transition fittings

bn viewed without magnificatign, the internal and external surfaces of fittings shall
n and shall have no scoring, cavities and other surface defects to an extent that woy
formity to this document.

No
incl
thi

The jointing area)of'the PA spigot end or EF socket shall comply with the requirements as g
document. It shall be free from melt exudation outside the confines of the fitting apart from
may be declared acceptable by the fitting manufacturer or used as a fusion marker. When a
it shall cemply with the requirements of ISO 16486-2.

The steel pipe including the welding zone shall comply with ISO 3183 or API 5L or accor

component of the fitting shall show any signs of damage, scratches, pitting, bubble

document.

y.

bd visually
Apart from
BT

[-circuiting
e creasing

— e

S.

PA-U 11.
PA-U 12.

olymers.

be smooth,
ld prevent

s, blisters,

sions or cracks to-anjextent that would prevent conformity of the fittings to the requirements of

ven in this
that which
ipe is used

ling to the

relevant national standard as agreed between customer and manufacturer.

Note that the use of flange adaptors should be avoided unless there is no other solution. The suitability
should be proven taking specific plastics characteristics in consideration as agreed between the
involved parties under consideration of the regional requirements.

©IS
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6 Geometrical characteristics

6.1 Measurement of dimensions

The dimensions of the fittings shall be measured in accordance with ISO 3126. In case of dispute, the
measurement of dimensions shall be made not less than 24 h after manufacture and after conditioning

for at least

4hat (23 +2)°C.

6.2 Dimensions of electrofusion sockets

6.2.1 Dillmeters and lengths of electrofusion sockets

When mes
Figure 1) s

The mean
be less tha
for determ

In the case¢
for the cor

6.2.2 W3ll thickness

In order tq
gradual.

a) Thew
the cot
from 4
polyan

b) If the
that of

pipe, e

c) In the
fusion

sured in accordance with 6.1, the diameters and lengths of electrofusion sockets
hall be in accordance with Table 1.

nside diameter of the fitting in the middle of the fusion zone, D, shown in Eigure 1, shall
h d,. The manufacturer shall declare the actual maximum and minimum‘values of D; an
ining suitability for clamping and joint assembly.

of a fitting having sockets of differing sizes, each socket shall conform to the requiremg
‘esponding nominal diameter.

prevent stress concentrations, any changes in wall‘thickness of the fitting body shal

1] thickness of the body of the fitting at any peint, E, shall be greater than or equal to e, ;|
responding pipe at any part of the fitting located at a distance beyond a maximum of 2}
Il entrance faces if the fitting and the_corresponding pipe are made from an unplastic
nide having the same MRS.

Fitting is produced from an unplasticized polyamide having an MRS that is different fi
the corresponding pipe, the relationship between the wall thickness of the fitting, E, and|
shall be in accordance#ith Table 2.

min’

case of a wall thickness-design different from that according to a), fittings and associd
joints shall additionally meet the performance requirements given in Table 5.

see

not
d L,

ents

| be

for

1/3
zed

Fom
the

ted
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Ly
Ly, L3
74 :
l_H IR
) S Ly + 051,

mean inside diameter in fusion zone?

bore that is minimum diameter of flow channel through body of fittingb

depth of penetration of pipe or male end of spigot fitting®

heated length within socketd

distance between mouth of fitting and start of fusion zone®

D, is measured in a plane parallel to the plane of the mouth at a distance\of’L; + 0,5L,.

Dy 2 (d, - 2eq,)-

In the case of a coupling without a stop, it is not greater than half the total length of the fitting.

As declared by the manufacturer to be the nominal length of.thé fusion zone.

As declared by the manufacturer to be the nominal unheated entrance length of the fitting, L, shal

Figure 1 — Dimensions of electrofusion sockets

© IS0 2020 - All rights reserved
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Table 1 — Electrofusion socket dimensions

Dimensions in millimetres

Nominal Depth of penetration Fusion zone
dlar:;:ter Ly min Ly max L2 min
20 25 41 10
25 25 41 10
32 25 44 10
40 25 49 12
50 28 55 14
63 31 63 16
75 35 70 18
90 40 79 20
110 53 82 23
125 58 87 24
140 62 92 27
160 68 98 30
180 74 105 32
200 80 112 35
225 88 120 39
250 95 129 50
280 104 139 53
315 115 150 59
335 127 164 63
400 140 179 71
450 155 195 77
500 170 212 84
560 188 235 92
630 209 255 101

Table 2 — Relationship between pipe and fitting wall thickness

Material? Relationship between fitting wall thickness, E,
Pipe Fitting and pipe wall thickness, e ;,
PA-U 180 PA-U 160 E=112e.;,
PA-U 160 PA-U 180 E=09e.;,

a2 For material classification and designation, see ISO 16486-1:2020, 5.4.

6.3 Dimensions of spigot end fittings

When measured in accordance with 6.1, the spigot end dimensions shall conform to the requirements
given in Table 3 (see Figure 2).

8 © IS0 2020 - All rights reserved
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The wall thickness of the fusion end, E;, shall be atleast equal to the minimum wall thickness of the pipe,
except between the plane of the entrance face and a plane parallel to it, located at a distance not greater
than (0,01d, + 1 mm), where a thickness reduction, for example, a chamfered edge, is permissible.

Table 3 — Spigot end dimensions

Dimensions in millimetres

Mean outside
Nominal diameter Electrofusion socket fittings
outside of fusion end?
diameter Grade BT OUt-of- VT Cut— [ Tubutar
of spigot round- | bore back |lengthb
ness length

dn Dl,min Dl,max max. DZ Ll,min LZ,min
20 20,0 20,3 0,3 13 25 41
25 25,0 25,3 0,4 18 25 41
32 32,0 32,3 0,5 25 25 44
40 40,0 40,3 0,6 31 25 49
50 50,0 50,3 0,8 39 25 55
63 63,0 63,4 09 49 25 63
75 75,0 75,5 1,2 59 25 70
90 90,0 90,6 1,4 71 28 79
110 110,0 110,6 1,7 87 32 82
125 125,0 125,8 1,9 99 35 87
140 140,0 1409 2,1 111 38 92
160 160,0 161,0 2,4 127 42 98
180 180,0 1811 2,7 143 46 105
200 200,0 201,2 3,0 159 50 112
225 225,0 226,4 3,4 179 55 120
250 250,0 251,5 3,8 199 60 129
280 280,0 281,7 4,2 223 75 139
315 315,0 316,9 4,8 251 758 150
855 355,0 357,2 54 283 75 164
400 400,0 402,4 6,0 319 75 179
450 450,0 452,7 6,8 359 100 195
500 500,0 503,0 7,5 399 100 212
560 560,0 563,4 8,4 447 100 235
630 630,0 633,8 9,5 503 100 255

i—toleranee-gradeBisHaccordanee-wiht50-H0221-

b For electrofusion socket fittings, the values of L, are as given for L,,,, in

Table 1.
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EC

DN
Q Q

Key
D; meano
D, borec
E  body
E, fusion
L, cut-ba
L, tubula
&  Dyism
b Them
¢ Itcom
d  Itism
equal t

¢ It comp
joining
its entiy
£ Itcomp
of clam

6.4 Dim[eﬂnsions of tapping tees

Outlets fro
6.2. The m
file. These
measured

prising minimum diameter of flow channel through body of fitting®
11 thickness of fitting®
ce wall thicknessd

sured at any point at a maximum distance of L; (cut-back length) from the entrance face and shafl
the pipe wall thickness and tolerance to which it is intended to be butt fused.

rises the initial depth of the spigot end necessary for butt fusion or reweld and may be obtainefl

be

by

a length of pipe to the spigot end of the fitting provided the wall thickness of the pipe is equal to E} for

e length.

rises the initial length of the fusion end piece and shall allow the following (in any combination): thq use

ps required in the case of butt fusion; assembly with an electrofusion fitting.

Figure 2 — Diménsions of spigot end fittings

hnufacturer shall-declare the overall characteristic dimension of the fitting in the tech
Himensions shall include the maximum height of the saddle and the height of the service
'rom the top.6f the main, as shown in Figure 3.

tapping tees shall4idve spigots conforming to 6.3 or an electrofusion socket conformiT
i

i

10

to

ical

pe
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H,

}.

H |height of the saddle, which comprises the distance from the top of the main pipé-to the top of the tapping tee
or saddle

H,; |height of service pipe, which comprises the distance from the axis of the main-pipe to the axis of the|service pipe
H, |height of service pipe, which comprises the distance from the top of thelmain pipe to the axis of the|service pipe

L |width of the tapping tee, which comprises the distance between the axis of the pipe and the plane ¢f the mouth
of the service tee

Figure 3 — Dimensions.eftapping tees

6.5 Dimensions of transition fittings to other materials

Trapsition fittings shall comply with ISO_17885. Transition fittings manufactured substantially from
PA-J and intended for part fusion to PA-U pipe and part mechanical jointing to other pipe cpmponents
(e.g} adapters) shall in at least one joint.conform to the geometrical characteristics of the PA-U jointing
system to be used.

7 |Mechanical characteristics

7.1l General

The fitting shall je tested as assembled with pipe or as a part of an assembly of one or mofe fitting(s)
jointed to pipe.conforming to ISO 16486-2.

Each assembly shall be prepared from components (pipes and fittings) the wall thickness¢s of which
shall be imaccordance with 6.2.2.

7.2 Conditioning

Unless otherwise specified in the applicable test method, the test pieces shall be conditioned for at least
16 h at 23 °C and 50 % relative humidity in accordance with ISO 291 before testing in accordance with
Table 4.

The test pieces shall not be tested within the period of 48 h after their manufacture.

7.3 Mechanical requirements

The test assemblies shall be tested in accordance with Table 4. When tested using the test method
and parameters specified therein, the fitting/pipe assemblies shall have mechanical characteristics
conforming to the requirements of Table 4.

© IS0 2020 - All rights reserved 11
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Table 4 — Mechanical characteristics

L . Test parameters Test
Characteristic Requirement
Parameter Value method
Hydrostatic No failure of any End caps Type A ISO 1167-1
strength at 20 °C |test piece during [ jentati F :
for 1000 h test period rientation ree 150 1167-4
Conditioning period 16 h
Number of test pieces? 3
Type of test Water-in-water
Test temperature 20°C
Test period 1000h
Circumferential (hoop) stressP
for:
PA-U 11 160 and PA-U 12 160¢ 19,0 MPa
PA-U 11 180 and PA-U 12 180¢ 20,0 MPa
Hydrostati¢ No failure of any End caps Type A ISO 1167-1
strength a|80 °C |test piece during Orientation Free 1SO 1167-4
for 165 h test periodd
Conditioning period 16,h
Number of test pieces 2 3
Type of test Water-in-water
Test temperature 80 °C
Test period 165 h
Circumferential (hoop) stressP
for:
PA-U 11 160 and PA-U 12 160¢ 10,0 MPa
PA-U 11 180 and PA-U 12 180¢ 11,5 MPa
Cohesive Length of initiation | Test temperature 23°C ISO 13954 or
resistance for rupture < Ly/3in Number of test pieces? Shall conform to 150 13955
electrofusipn brittle failure®
socket fittihgs IS0 13954 and
ISO 13955
Evaluation [of Surface of rupture-| Test temperature 23°C ISO 13956
o1 . o
%L;;ttli:é?g::;g? Lq=50% Number of test pieces? Shall conform to
J ; < 25 %, brittle 1SO 13956
electrofusipn fail
saddle fittihgs arlurg
Tensile strgngth | Testto failure: Test temperature 23°C ISO 13953
for Number of test pieces? Shall conform to
—  butt fusion \/IDuctile — Pass ISO 13953
fittings Brittle — Fail
— spigot end
fittings

according to Table 5.

¢ For material classification and designation, see ISO 16486-1.

¢ Longestlength of brittle failure in any of the test samples.

b The test pressure shall be calculated using the design standard dimension ratio (SDR) of the fitting.

NOTE Each assembly is bound to be prepared from components (pipes and fittings) of the same pressure class.

a2 The numbers of test pieces given indicate the numbers required to establish a value for the characteristic described
in the table. The numbers of test pieces required for factory production control and process control should be listed in the
manufacturer’s quality plan.

d  Only brittle failures shall be taken into account. If a ductile failure occurs before 165 h, the test may be repeated

12
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Table 4 (continued)
Test parameters
Characteristic Requirement Ld Test
Parameter Value method

Impact resistance |No failure, no leaks | Test temperature (0+2)°C ISO 13957
of tapping tees Mass of striker (2500+20)g

Height (2000 % 10) mm

Number of test pieces? 1

Conditioning period:

in air 4h

in liquid 2h
Pressure drop Air flow rate (value | Test medium Air source ISP 17778
(for electrofusion |indicated by the Test pressure 25 mbar
sadldle fittings) manufacturer) Pressure drop:

ford, <63 mm 0,5 mbar

ford, > 63 mm 0,1 mbar

Number of test pieces? 1

ac

Q

rding to Table 5.

¢ |For material classification and designation, see ISO 16486-1¢

¢ |Longestlength of brittle failure in any of the test samples.

NOTE Each assembly is bound to be prepared from components (pipes and fittings) of the same pressure clask.

a | The numbers of test pieces given indicate the numbers required to establish a value for the characterist
in the table. The numbers of test pieces required for factory production cgntrol and process control should be
matufacturer’s quality plan.

b |The test pressure shall be calculated using the design standard dimension ratio (SDR) of the fitting.

d |0nly brittle failures shall be taken into account. If a dlctile failure occurs before 165 h, the test may

ic described
listed in the

be repeated

In

reqpirements in Table 5.

fase the requirements in Table 2.are not met, the fittings shall additionally confq

Table 5 — Performance requirements

rm to the

L. ) Test parameters Test
(haracteristic Requirement
Parameter Value method
Shdrt-term internal | Fdilutre pressure End caps Type A Annex B
pressure resistancefshall be greater than |5 ientation Free
pressure equivalent
0f 2,00 x MRS cal-  |Conditioning period 16 h
culated for thick- Type of test Water-in-water
est-walled pipe for o
which the fitting has Test temperature 20°C
been designed. Pressure increase rate 5 bar/min
Minimum pressure:
PA-U 11 160 and PA-U 12 1602 |64 barb
PA-U 11 180 and PA-U 12 1802 |72 barb
Resistance to Fitting shall not Test temperature 23°C Annex C
tensile load yield before pipe or
until 25 % elonga-
tion is reached.
a  For material classification and designation, see ISO 16486-1.
b 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?2,
© IS0 2020 - All rights reserved 13
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7.4 Additional requirements for transition fittings

The additional mechanical characteristics of transition fittings shall conform to ISO 17885.

8 Physical characteristics

8.1 Conditioning

Unless otherwise specified in the applicable test method, the test pieces shall be conditioned for at least

16 h at 23 °C_.and 50 9% relative hnmidify inaccaordance with ISQ 291 hefore testing in accordance with
Table 6.
The test pigces shall not be tested within the period of 48 h after their manufacture.
8.2 Requirements
The test pleces shall be tested in accordance with Table 6. When tested using 'the test method pnd
parameterf specified therein, the fittings shall have physical characteristics conforming to [the
requiremehts of Table 6.
Table 6 — Physical characteristics
Test parameters
Characteriistic Requirement p Test
Parameter Value methodys)
Viscosity 2180 ml/g Solvent m-Cresol ISO 307
number
Melt As recommended by the material supplier>,*| Temperature 235°C ISO 1133}2
volume-flow
Load 10 k
rate (MVR)p-b 8
a2 The wafer content of the sample shall be <0,1 %. This is because PA-U resin is sensitive to hydrolysis. Therefore|the
test sample $hall be dried prior to testing at 80 °C in.adty air or vacuum dryer for 3 h, or as recommended by the PA-U rgsin
producer. The MVR report shall include the water\content of the sample prior testing with the used methodology for its
determinatipn.
b The Melt Volume-flow Rate (MVR) canrbe'measured by the fitting manufacturer for internal QC, as an alternativq for
the viscosityf number, e.g. to test deviatigfis,ptrior to and after working with the material. In practice, the MVR is extremely
sensitive to [any influence of water conterit, even if the water content is extremely low (see ISO 1133-2:2012, Table |B.1,
example for [PA 6). It is recommended‘\for PA-U to compare only MVR results from one test device.
9 Cheniical resistance of fittings in contact with chemicals
If, for a particular«ingtallation, it is necessary to evaluate the chemical resistance of fittings, then|the
method of flassification specified in ISO 4433-1 shall be used.

10 Performance requirements

When fittings conforming to this document are assembled to each other or to components conforming
to other parts of the ISO 16486 series, the joints shall conform to the requirements given in ISO 16486-5.

14
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11 Marking

11.1 General

All fittings shall be permanently and legibly marked in such a way that the marking does not initiate
cracks or other types of failure.

NOTE 1

print

If printing is used, the colour of the printed information shall differ from the basic colour of t

ing.

Thg marking shall be such that it is legible without magnification.

NOTE 2

Permanent markings of the fittings can be made by means of embossed stamps, laser marking or

he product.

The manufacturer is not responsible for marking that is illegible owing to actions capised during

instpllation and use, e.g. painting, scratching, covering of components or using detergents; en the fomponents

unlgss agreed to or specified by the manufacturer.

There shall be no marking over the minimum spigot length of the fitting.

NOTE3  Marking requirements on the packaging can be found in ISO 1648636 (or CEN/TS 12007-6 for CEN

mem

11.2 Minimum required marking of fittings

ber countries).

Thg minimum required marking shall be marked permanéntly and consists of the requifements in
accoprdance with Table 7.
Table 7 — Minimum required marking on fitting
Aspect Marking

Mahufacturer's identification Name or code

Mahufacturer's information a

Nominal diameter/SDR e.g. 110/SDR 11

Material and designation e.g. PA-U 11 160b

a2  |In clear figures or in code previding traceability to the production period within a year and month and, if the
matufacturer is producing at different sites, the production site.

b |For material classificatign'and designation see ISO 16486-1.

11.3 Additionalinformation required on fitting or label

Thd
labg¢
and|

additionaliinformation as specified in Table 8 shall be either marked on the fitting or pfinted on a
1 attached/to the fitting or to its individual bag. The label shall be of sufficient quality §o be intact

legibleat the time of installation.

Tahla Q Additionalinformationiroeaumiradonthoe fittinoc orlahaol

TOaOoUIC O IO TCIUTIOT U T IO CIUIT T CUIT CO UIT ST TICoIT S UT TauTT

Aspect Marking

Reference to this document ISO 16486

SDR fusion range e.g. SDR 11-SDR 17

Internal fluid Gas

NOTE

required marking in line with ISO 12176-4 or ISO 12176-5.

© IS0 2020 - All rights reserved
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11.4 Fusion system recognition

Fusion fittings shall have a system, either numerical, electromechanical or self-regulatory, as described
in ISO 13950, for recognising the fusion parameters to facilitate the fusion process.

When automatic recognitions systems for electrofusion fittings are used, they shall be in accordance
with ISO 13950.

NOTE1 ISO 12176-5 defines a 2 dimensional QR code which will also enable the recognition of the fusion
parameters.

NOTE 2 rHNPUM

The fittings shall be packaged in bulk or individually protected where necessary inyorder to preyent
D1S.

Constituenits of fitting packaging shall not create contamination which can prevent normal jointing

The cartonls and/or individual bags shall bear at least one label with the manufacturer's name, typefpnd
dimension$ of the part, number of units in the box, and any special storage conditions and any stoifage
time limitg

Fittings shpuld be stored in their original packing, until ready forinstallation.
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Examples of typical terminal connections for electrofusion

Figures A.1 and A.2 illustrate examples of terminal connections suitable for use with voltages less than

analta 49\ (bunac A and B
or ggtarto-aro—~v—typesSrahaoy-

J

(g

G

G

.

N\

%)

A |active zone

C; |outside diameter,of the terminal shroud

C, |diameter ofiactive part of the terminal

C; |internal'diameter of the terminal shroud

C, |maximum overall diameter of the base of the active part
H |internal depth of terminal

C;=211,8 mm
C,=400mm=+0,1
C3=9,5%+1,0mm
C,=<6,0mm
H=>12,0 mm

mm

H, distance between the upper part of the terminal shroud and the active part
H, height of the active part

Figure A.1 — Typical type A connection

© IS0 2020 - All rights reserved

H;=(3,2mm * 0,5) mm

H, < H-H,
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