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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 commlttee International organlzatlons governmental and non- governmental in

liaison with
Commissio

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Intern

(IEC) on aII matters of electrotechnlcal standardlzatlon

ptechnical

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

Attention is @irawn to the possibility that some of the elements of this part of ISO 8085-may be the subjec} of patent

rights. ISO s

Internationa
valves for th

ISO 8085 co
for the supp

— Part1:
— Part 2:

— Part3:

y of gaseous fuels — Metric series — Specifications:

Fittings for socket fusion using heated tools

hall not be held responsible for identifying any or all such patent rights.

Standard 1SO 8085-2 was prepared by Technical Committee \SO/TC 138, Plastics pipes, fittings and
e transport of fluids, Subcommittee SC 4, Plastics pipes andfittings for the supply of gaseous|fuels.

nsists of the following parts, under the general title Polyethylene fittings for use with polyethylene pipes

Bpigot fittings for butt fusion, for socket fusien using heated tools and for use with electrofusiop fittings

Flectrofusion fittings

Annex A forms a normative part of this part.of ISO 8085.
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Polyethylene fittings for use with polyethylene pipes for the supply
of gaseous fuels — Metric series — Specifications —

Part 2:
Spigot fittings for butt fusion, for socket fusion using heated tools

and fq

1

This part
pipes and

Sco

)r use with electrofusion fittings

pe

Df 1ISO 8085 specifies the requirements for polyethylene (PE) spigot fittings intended to be U
fittings for the supply of gaseous fuels.

In addition, it specifies some general properties of the material from which¢these fittings are made.

This part

It is applig

2

PE p

socks

pf ISO 8085 also lays down requirements for dimensions and<‘performance of such fittings.
able to spigot fittings designed to be fusion-jointed to
pes conforming to ISO 4437,

et fusion fittings conforming to 1ISO 8085-1;

electiofusion fittings conforming to 1ISO 8085-3;

other

spigot fittings conforming to this partof ISO 8085.

Nor

ative references

The following normative documents contain provisions which, through reference in this text, constitute
this part df 1ISO 8085. For dated references, subsequent amendments to, or revisions of, any of these
do not apply. However, parties to agreements based on this part of ISO 8085 are encouraged to in
possibilit
referencesg, the latest{edition of the normative document referred to applies. Members of ISO and |
registers ¢f currently“valid International Standards.

of applying\«the most recent editions of the normative documents indicated below.

ISO 3:197%3+Preferred numbers — Series of preferred numbers

sed with PE

provisions of
publications
estigate the
For undated
EC maintain

ISO 161-1:1996, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal
pressures — Part 1: Metric series

ISO 497:1973, Guide to the choice of series of preferred numbers and of series containing more rounded values of
preferred numbers

ISO 1133:1997, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow rate (MVR) of
thermoplastics

ISO 1183 (all parts), Plastics — Methods for determining the density of non-cellular plastics

ISO 1872-1:1993, Plastics — Polyethylene (PE) moulding and extrusion materials — Part 1: Designation system
and basis for specifications
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ISO 3126:—
dimensions

1), Plastics piping systems — Plastics piping components — Measurement and determination of

ISO 4065:1996, Thermoplastic pipes — Universal wall thickness table

ISO 4437:1997, Buried polyethylene (PE) pipes for the supply of gaseous fuels — Metric series — Specifications

ISO 6964:1986, Polyolefin pipes and fittings — Determination of carbon black content by calcination and pyrolysis —

Test method

and basic specification

ISO 8085-1: 2001 Polyethylene fittings for use with polyethylene pipes for the supply of gaseous fuels — Metric

nnnnnnnnnnn Doyt 1- Eittinac for onnlen ahaoatad tanla

series — Sp,

ISO 8085-3:

series — Sp
ISO 9356:19
method

ISO 9080:—
thermoplasti

ISO/TR 108

ISO/TS 108!
handling ang

1ISO 11414:]
assemblies

ISO 11922-1
Metric serieq

ISO 12162:1
designation

1ISO 12176-1
fusion

ISO 13477:1
propagation

ISO 13478:1
propagation

1ISO 13479:]
— Test metl

CTTTCTIroTTS orC T It g oo uuvl\\,\. HHSeH oy TICTtCUtoUTS

P001, Polyethylene fittings for use with polyethylene pipes for the supply of gaseouscfuyels
pcifications — Part 3: Electrofusion fittings

89, Polyolefin pipe assemblies with or without jointed fittings — Resistance to intérnal pressu

P), Plastics piping and ducting systems — Determination of the lopg-térm hydrostatic s
Cs materials in pipe form by extrapolation

B7:1991, Determination of the thermal stability of polyethylene (PE) for use in gas pipes and f

89:2000, Polyethylene pipes and fittings for the supply of gaseous fuels — Code of practice f
installation

996, Plastics pipes and fittings — Preparation of palyethylene (PE) pipe/pipe or pipe/fitting
by butt fusion

:1997, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances
995, Thermoplastics materials for.pipes and fittings for pressure applications — Classifig
— Overall service (design) coefficient

:1998, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — P
(RCP) — Small-scale steady-state test (S4 test)

(RCP) —Full-scale test (FST)

od for slow crack growth on notched pipes (notch test)

— Metric

re — Test

trength of

ttings

or design,

test piece

— Part 1:

ation and

art 1. Butt

997, Thermoplastics_pipes for the conveyance of fluids — Determination of resistance to rapid crack

997, Thermoplastics pipes for the conveyance of fluids — Determination of resistance to rapid crack

997, Poelyolefin pipes for the conveyance of fluids — Determination of resistance to crack propagation

ISO 13953:2001, Polyethylene (PE) pipes and fittings — Determination of the tensile strength and failure mode of
test pieces from a butt-fused joint

ISO 18553:
compounds

—3), Method for the assessment of pigment or carbon black dispersion in polyolefin pipes, fi

1) To be published. (Revision of ISO 3126:1974)
2) To be published. (Revision of ISO/TR 9080:1992)
3) To be published. (Revision of ISO 11420:1996 and ISO 13949:1997)
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ASTM D 4019-94, Standard Test Method for Moisture in Plastics by Coulometric Regeneration of Phosphorus
Pentoxide

3 Terms and definitions
For the purposes of this part of ISO 8085, the following terms and definitions apply.

3.1 Geometrical definitions

3.1.1

mean oufside diameter of a tubular part of a fitting
D1
arithmetic mean of a number of measurements of the outer circumference of the tubular part’ of-the fitting in any
cross-section, divided by &t (3,141 6) and rounded up to the nearest 0,1 mm

3.1.2
nominal ¢iameter of a fitting
dn
the nominfal diameter of a fitting is taken as the nominal diameter of the corresponding pipe series

3.1.3
nominal yvall thickness of a fitting

€n
the nominfal wall thickness of a fitting is taken as the nominal wall thickness of the corresponding pipe series

3.14
out-of-roindness of the tubular part of a fitting
maximum| outside diameter minus the minimum outside<diameter of the fusion end-piece measured |in the same
plane, pafallel to the plane of the spigot end, at a distance not greater than L, (tube length) from that plane

3.15
standard|dimension ratio of afitting
SDR
quotient of the nominal outside diameter'and the nominal wall thickness

SDR Gn

3.1.6
wall thicness of a fitting
E
wall thickpess at-any point of the body of the fitting which could be submitted to the full stress induced by the
pressure of the'gas in the piping system

3.2 Matertatdefinitions

3.2.1

virgin material

thermoplastics material in a form such as granules or powder which has not been previously processed other than
for compounding and to which no reprocessable or recyclable materials have been added

3.2.2

reprocessable material

thermoplastics material prepared from clean unused rejected pipes, fittings or valves, produced in a manufacturer’s
plant by a process such as injection-moulding or extrusion, which will be reprocessed in the same plant

NOTE Such material may include trimmings from the production of such pipes, fittings and valves.

© ISO 2001 - All rights reserved 3
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3.2.3
compound

homogenous mixture of base polymer (PE) and additives, e.g. anti-oxidants, pigments and UV-stabilizers, at

concentratio

3.3 Defin

331

ns necessary for the particular application

itions related to material characteristics

lower confidence limit

Oicl

quantity wit
represents

determined

3.3.2
overall serv
C

overall coef
properties of

NOTE F
3.3.3

minimum re
MRS

the value of
next lower v
NOTE T

3.34

e 97 5 % lower confidence I|m|t of the mean Iong -term hydrostat|c strength at 20 °C ffo
Dy pressurizing internally with water

ice (design) coefficient

icient, with a value larger than 1,0, which takes into consideration service conditions 3
the components of a piping system other than those represented in the.lower confidence lim

br gas applications, C can have any value equal to or greater than 2,0.

quired strength

Oicl rounded down to the next lower value in the R 10, Series when gjg is less than 10 MPa|
hlue in the R 20 series when gj¢ is greater than or equal to 10 MPa

he R 10 and R 20 series are the Renard number series as defined in ISO 3 and ISO 497.

melt mass-flow rate

MFR
value relatin

3.4 Defin

34.1

gaseous fug

any fuel whi

3.4.2

j to the viscosity of molten thermoplastic material at a specified temperature and rate of sheal

tions related to service conditions

2

th is in the gaseous’state at a temperature of +15 °C and a pressure of 1 bar®

maximum
MOP

perating.-pressure

maximum effective’ pressure of the gas in a piping system, expressed in bars, which is allowed in continug

terial and
50 years

s well as

t

or to the

us use

NOTE

given by the equation:

MOP =

20xMRS

Cx(SDR-1)

4) 1 bar=105N/m2=0,1 MPa

©1S0 2001 — All rig
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4 Symbols
The dimensions and symbols used in this part of ISO 8085 are shown in Figure 1, where

D; is the mean outside diameter of the fusion end-piece, measured in any plane parallel to the plane
and at a distance not greater than L, from that plane.

D, is the mean outside diameter of the body of the fitting.

D3 is the minimum bore, i.e. the minimum diameter of the flow channel through the body of the
diameter does not include the fusion bead, if any.

of the mouth

fitting. This

E s thgthickness of the wall of the fitting at any point.

Eg is thg thickness of the fusion-face wall at any point up to a maximum distance L (the cut=back len
mouth.

L, is thg length of the cut-back section of the fusion end-piece, i.e. the initial depth-of the spigot, n
butt fuision or electrofusion.

L, is thdglength of the tubular section of the fusion end-piece.

Ly
LV
W o
Ly
~ A —
S 4 S
8 e Y

jth) from the

ecessary for

Figure 1 — Spigot-end dimensions

5 Material

5.1 Technical data

The technical data referred to in Table 1 concerning the materials used shall be made available by the fitting

manufacturer.

Any change in the choice of materials affecting the quality shall require fresh type-testing of the fitting in

accordance with clause 8.

© ISO 2001 - All rights reserved
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Table 1 — Characteristics of the PE compound 2

Property Units Requirement Test parameters Test method
Density kg/m3 > 930 (base polymer) 23°C 1ISO 1183, ISO 1872-1
Melt mass-flow rate /10 min | £20 % of value declared by compound 190 °C/5 kg 1SO 1133:1997
producer (set of conditions T)
Thermal stability minutes | >20 200°Cbh ISO/TR 10837
Volatile-matter content mg/kg < 350 1ISO 4437:1997, annex A
Water content ¢ mg/kg < 300 ASTM D 4019
Carbon black[content @ % (mvm) | 2,0 9% to 2,5 % SO 6964
Carbon black|dispersion d grade <3 1ISO 18553
Pigment dispgrsion € grade <3 1SO. 18553
Resistance to/gas h >20 80 °C, 2 MPa [SO 4437:1997| annex B
constituents
Resistance to rapid crack
propagation (RCP): f
Full-scalg (FS) test: MPa The critical pressure in the FS test shall be 0°C 1ISO 13478
dn > 250 mm greater than or equal to the value of the
or MOP of the system multiplied by 1,5
S4 test 9 MPa The critical pressure in the S4 test shall be 0°C 1ISO 13477
greater than or equal to the value of the
MOP of the system divided by 2,4, minds
0,72 (expressed in bars)
Resistance tg slow crack h 165 80 °C, 8,0 bar ISO 13479
growth, €, >4 mmf .
80 °C, 9,2 bar!
& Non-blagk compounds shall conform to the weathering requirements of 1ISO 4437.
b Test may be carried out at 210 °C provided that there is a cledr correlation with the results at 200 °C. In cases of dispute, thg reference
temperature ghall be 200 °C.
¢ Only ap[i!cable if the compound does not conform‘to/the requirement for volatile-matter content. In cases of dispute, the r¢quirement
for water content shall apply.
d  For black compounds only.
€ Pigmentdispersion method for non-black.compounds only.
f Only apglicable to material in pipe/form’
9  Shall be performed on pipe with-a wall thickness > 15 mm.
h Ifthis requirement is not meththen retesting using the full-scale (FS) test shall be performed (the calculation formula is still unfler study).
i Test pargmeters for PE 80, SDR 11.
i Test pargameters for-PE 100, SDR 11.

5.2 Compound

The compound from which the fitting is produced shall be polyethylene which shall be made by adding only those
additives necessary for the manufacture and end use of fittings conforming to this specification and for their fusion

jointing.

All additives shall be uniformly dispersed. The additives shall not have a negative influence on the performance

with respect

to fusability.

©1S0 2001 — All rig
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5.3 Reprocessable material

Only clean reprocessable material generated from a manufacturer's own production of fittings to this specification
may be used, and it shall be derived from the same resin as used for the relevant production.

5.4 Characteristics of the PE compound
The fittings shall be made of

a) virgin material,

b) reprocessable material or
c) acombination of virgin and reprocessable material.

The PE compound from which the fitting is manufactured shall conform to the requirementsgiven in Taple 1.

5.5 Classification

PE compgunds shall be classified by MRS as specified in Table 2.

Table 2 — Classification of PE compounds

oi¢) (20 °C, 50 years, 97:5.%) MRS

Designation
MPa MPa
PE 80 8,00 < gjgy < 9,99 8,0
PE 100 10,00 ojq < 11,19 10,0

The clasgffication shall be established by th€ producer of the compound using the ISO 9080 extrapolation method
and stated in accordance with 1ISO 12162.

5.6 Compatibility

Conformity to clause 8 shall be established by the fitting manufacturer to ensure compatibility of the fitings with PE
pipes conforming to ISO 4437 The PE pipe compound(s) used for this demonstration, the fusion congdition(s) and
the tooling shall be as detailed in the fitting manufacturer's technical file (see clause 10).

6 Gengral reqguirements

6.1 Multiple connections

If a fitting includes socket(s) for fusion with heated tools, or electrofusion socket(s), these shall conform to the
relevant product standard.

6.2 Appearance of the fitting

When viewed without magnification, the internal and external surfaces shall be smooth, clean and free from
scoring, cavities and other surface defects which might prevent conformity to this part of ISO 8085.

The spigot ends of the fitting shall be cut cleanly and square to the axis of the tubular part.

© 1SO 2001 - All rights reserved 7
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6.3 Appearance of the joint (factory-made)

When viewed without magnification, the internal and external surfaces of the pipe and fitting after fusion-jointing
shall be free from melt exudation outside the confines of the fitting, apart from that which may be declared
acceptable by the fitting manufacturer.

7 Geometrical characteristics

7.1 General

The dimens
ISO 3126, a

This part of

The fittings
diameter dy,

7.2 Spigga

The mean ¢
shall be as s

The minimu
back length

The length |

the use

assemb

assemb

The cut-bac
latter is equa

ons of the fittings shall be measured, not less than 24 h after manufacture, in accord
ter being conditioned for at least 4 h without any support for re-rounding of the fusion eqds:

SO 8085 concerns only fittings and assemblies and is not concerned with heating-tooel dimen

are designated by the nominal diameter of the spigot, which corresponds._to the nomin
bf the pipe with which they are to be used.

t dimensions

utside diameter D1, the out-of-roundness (ovality) of the tubular part and the associated 1
pecified in Table 3.

M bore D3, the minimum value of the length L, of the tubular part and the minimum value
|, shall be as specified in Table 3.

> of the tubular part shall be such that the following is possible (in any combination):
of clamps required for butt fusion;

ly with an electrofusion fitting;

ly with a socket fusion fitting.

length L; may be determined by jointing with a length of pipe, provided that the wall thickn
|l to Eg for its whole length.

ance with

5ions.

Al outside

olerances

bf the cut-

ess of the
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Table 3 — Diameters and lengths of spigot fittings

ISO 8085-2:2001(E)

Dimensions in millimetres

Nominal Mean outside diameter of fitting Out-of- Minimum Minimum Minimum

dn D1 min max. D3 min

Grade Ab Grade B L1 min L5 min
16 16 — 16,3 0,3 9 25 41
20 20 — 20,3 0,3 13 25 41
25 26 263 04 18 26 41
32 32 — 32,3 0,5 25 25 44
40 40 — 40,4 0,6 31 25 49
50 50 — 50,4 0,8 39 25 55
63 63 — 63,4 0,9 49 25 63
75 75 — 75,5 1,2 59 25 70
90 90 — 90,6 1,4 71 28 79
110 110 — 110,7 1,7 87 32 82
125 125 — 125,8 1,9 99 35 87
140 140 — 140,9 2,1 111 38 92
160 160 — 161,0 2,4 127 42 98
180 180 — 181,2 27 143 46 105
200 200 — 201,3 8,0 159 50 112
225 225 — 226,4 34 179 55 120
250 250 — 2515 3,8 199 60 129
280 280 282,6 281,6 4,2 223 75 139
315 315 317,9 316,8 4,8 251 75 150
355 355 358,2 357,1 54 283 75 164
400 400 403,3 402,3 6,0 319 75 179
450 450 454,1 452,6 6,8 359 100 195
500 500 504,5 502,9 7,5 399 100 212
560 560 565,0 563,2 8,4 447 100 235
630 630 635,0 633,6 9,5 503 100 255

&  Spigat fittings.may be delivered with a shorter tubular part for use in factory assemblies or with appropriate electrofusion fiftings.
b Tolerjince grades in accordance with ISO 11922-1.

Formulae for calculating the equivalent dimensions of non-metric fitting series are given in annex A.

© ISO 2001 - All rights reserved
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7.3 Wall thickness

7.3.1 Minimum wall thickness of the corresponding pipes

The most commonly used SDR values are 17,6 and 11,0. For specific applications, other SDR values may be used,
taken from any series given in ISO 4065 or ISO 161-1. Table 4 gives, for SDR 17,6 and SDR 11,0, the minimum
wall thicknesses ey, which are most commonly used for gas.

Table 4 — Minimum wall thicknesses

Dimensions in millimetres

Minimum wall thickness
Nominal diameter
g, €min
SDR 17,6 SDR 11

16 2,3 3,0
20 2,3 3,0
25 2,3 3,0
32 2,3 3.0
40 2,3 3,7
50 2,9 4,6
63 3,6 5,8
75 4,3 6,8
90 5,2 8,2
110 6,3 10,0
125 7,1 11,4
140 8,0 12,7
160 9,1 14,6
180 10,3 16,4
200 11,4 18,2
225 12,8 20,5
250 14,2 22,7
280 15,9 25,4
315 17,9 28,6
355 20,2 32,3
400 22,8 36,4
450 25,6 40,9
500 28,4 45,5
560 31,9 50,9
630 35,8 57,3

7.3.2 Wall thickness Eg of the fusion end

The wall thickness of the fusion end-piece Eg shall be equal to the nominal wall thickness of the corresponding pipe
series with tolerances as in ISO 4437, except between the plane of the entrance face and a plane parallel to it, at a
distance not greater than 0,01d, =1 mm, where a thickness reduction for e.g. a chamfered edge shall be
permissible.

10 © IS0 2001 — All rights reserved
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7.3.3 Wall thickness E of the fitting

In conforming to the performance requirements given in clause 8, fittings and associated fusion joints may use an
appropriate combination of fitting wall thickness E and material strength MRS (see 5.5).

Any changes in wall thickness inside the body of the fitting shall be gradual in order to prevent stress
concentrations.

7.4 Other dimensions

Other dim

ensions and dimensional characteristics appropriate to each manufacturer, such as overall di

mensions or

clamping

8 Mec

Fittings sh
with 1SO ]
to ISO 12

When tes
assemblig

Fequirements, shall be specified in the manufacturer’s technical file.

hanical characteristics

all be tested using pipes which conform to 1SO 4437. Test assemblies shall-beyassembled in
11414 and in accordance with the manufacturer's instructions, using fusion-jointing equipmen
| 76-1.

fed in accordance with the methods specified in Table 5, using the parameters indicated, th
s shall have mechanical characteristics conforming to the requirefnents given in Table 5.

accordance
t conforming

e fitting/pipe

©1S0 2001
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Table 5 — Mechanical properties

Property Units Requirement @ Test parameters Test method
Hydrostatic strength h Failure time > 100 End caps Type a) ISO 9356
at20°c Orientation Unimportant

Conditioning time 1h
Type of test Water-in-water
Pressure calculated to
produce the following
circumferemntiat(thoop)
stress:
PE 80 pipe 10 MPa
PE 100 pipe 12,4 MPa
Test temperature 20 °C
Hydrostatic ptrength h Failure time > 165 End caps Type.a) ISO 9356
atso °c Orientation Unimportant
Conditioning time 12 h
Type of test Water-in-water
Pressure calculated/to
produce the following
circumferential.(hoop)
stress:
PE 80 pipe 4,6 MPa
PE 100 pipe 5,5 MPa
Test temperature 80 °C
Hydrostatic ptrength h Failure time > 1000 | End caps Type a) ISO 9356
atso"c Orientation Unimportant
Conditioning time 12h
Type of test Water-in-water
Pressure calculated to
produce the following
circumferential (hoop)
stress:
PE 80 pipe 4 MPa
PE 100 pipe 5 MPa
Test temperature 80 °C
Decohesive|strength — — Test temperature 23°C+2°C [SO[13953 b

a

For the hydrostatic strength test at 80 °C, only brittle failures shall be taken into account. If ductile failure occurs before the required

time, a lower stress shall be selected and the minimum test time shall be obtained from the line through the stress/time points given in

Table 6.
b

Test to failure: ductile failure = pass, brittle failure = fail.

12
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Table 6 — Hydrostatic strength (80 °C) — Stress/minimum failure time correlation

PE 80 PE 100
Stress Minimum failure time Stress Minimum failure time

MPa h MPa h

4,6 165 55 165
4,5 219 54 233
4,4 293 5,3 332
43 394 52 476
4,2 533 51 688
4,1 727 5,0 1000
4,0 1000 — —

In the evgnt of modification of the fusion-jointing parameters, the manufacturer shall\ensure that the jo

to clause B.

9 Physical characteristics

int conforms

When defermined in accordance with the methods specified in Table 7, using the test parameters ipdicated, the
physical gharacteristics of the fittings shall conform to the requirements given in Table 7.

Table 7 — Physical characteristics of fittings

(MFR)

fitting.shall not differ by more than =20 % from
the,MFR of the batch compound from which
the fitting was manufactured

(set of conditions T)

Chardcteristic Units Requirement Test parameters Test method
Thermal $tability minutes >20 200 °Ca ISIO/TR 10837
Melt maspg-flow rate g/10 min The MFR-of the material of the manufactured 190 °C/5 kg ISO 1133

& The te
reference

t may be carried out at210°C provided that there is a clear correlation with the results at 200 °C. In cases ¢
emperature shall be 200\C.

f dispute, the

10 Technicaldile

The manyfacturer of the fittings shall ensure the availability of a technical file (generally confidential) d

ontaining all

relevant data necessary to prove the conformity of the fittings to this part of ISO 8085. The file shall include all
results of type-testing and shall conform to the relevant publicly available technical brochure. It shall also include all
data necessary to implement a traceability system where required.

The manufacturer's technical file shall include at least the following information:

a)

b) dimensions;

c) assembly instructions;

© ISO 2001 - All rights reserved

conditions of use (pipe and fitting temperature limits, SDRs and out-of-roundness);
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