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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.

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

Thin wall thickness unplasticized polyamide (PA-U) pipes and solvent cement joints are used typically
for low pressures, while thicker wall thickness pipes and butt fusion, electrofusion or mechanical joints
are typically used for high pressures.

For technical and safety reasons, it is not possible to mix the components of the two types of piping
system (thin wall thickness pipes cannot be jointed by butt fusion or mechanical joints and vice versa).
In particular, solvent cement joints must not be used for jointing for high pressure piping systems.

— g W

So for belng, The standa atIoT T3 g T Unpia
piping systems for the supply of gaseous fuels is split into two series of International Standards, with
one| series (ISO 17467) covering piping systems the components of which are connected|by solvent
cenjent jointing and the other (ISO 16486) the components of which are connected by fusion jointing
andj/or mechanical jointing. When more experience will be gained from the field/it'might be feasonable

to merge ISO 17467 series and ISO 16486 series in one single series applicable,t@ PA-U piping systems.

A similar series (ISO 17135) of International Standards for fusion and mechanically jointed |plasticized
polyamide (PA-P) piping systems is in preparation.

NOTE A list of standards related to polyamide pipes and fittings-for the supply of gas is given in the
Bibliography. See References [1] to [8].
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Plastics piping systems for the supply of gaseous fuels —
Unplasticized polyamide (PA-U) piping systems jointed by
solvent cement —

Part 1:
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Scope

5 part of ISO 17467 specifies the general properties of unplasticized polyamide (PA-U) ¢
the manufacturing of pipes, fittings and valves made from such compounds, intended t
used for the supply of gaseous fuels for maximum operating pressuresup to and includin

so specifies the test parameters for the test methods to which itrefers.
5 part of ISO 17467 specifies a calculation and design schéme on which the maximun
ssure (MOP) of piping systems is based.
Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For-uindated references, the latest edition of the
ument (including any amendments) appliés.

179-1, Plastics — Determination of Chiarpy impact properties — Part 1: Non-instrumented
291, Plastics — Standard atmosphéres for conditioning and testing

307, Plastics — Polyamides== Determination of viscosity number

472, Plastics — Vocabulary

527-1, Plastics —.Petermination of tensile properties — Part 1: General principles

527-2, Plasties— Determination of tensile properties — Part 2: Test conditions for md
usion plastics

1043-1*Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and t
racteristics

ompounds
be buried
4 bar.

operating

. For dated
referenced

mpact test

ulding and

eir special

ISO
the

11671 Fhermoptustics pipes; fittiygsumdussenmbties forthe conveyarnce of fiutds—Deter
resistance to internal pressure — Part 1: General method

nination of

ISO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of

the

resistance to internal pressure — Part 2: Preparation of pipe test pieces

ISO 1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 4: Preparation of assemblies

[SO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion
method, liquid pyknometer method and titration method

ISO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density
gradient column method
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[SO 1874-1, Plastics — Polyamide (PA) moulding and extrusion materials — Part 1: Designation system and
basis for specification

ISO 1874-2, Plastics — Polyamide (PA) moulding and extrusion materials — Part 2: Preparation of test
specimens and determination of properties

ISO 2505, Thermoplastics pipes — Longitudinal reversion — Test method and parameters

ISO 6259-1, Thermoplastics pipes — Determination of tensile properties — Part 1: General test method

[SO 6259-3

, Thermoplastics pipes — Determination of tensile properties — Part 3: Polyolefin pipes

ISO 6964,
pyrolysis —

[SO 9080,
thermopla

[SO 12162:
designation

ISO 13477,
propagatio

[SO 13478,
propagatio

ISO 13480
[SO 15512,

ISO 16871
direct (natt

3 Terms and definitions

For the pu
and the fol

3.1 Geo

NOTE '
ISO 11922-1]

3.11

Polyolefin pipes and fittings — Determination of carbon black content by calcination
L Test method and basic specification

Plastics piping and ducting systems — Determination of the long-term hydrostatic.strengt
tics materials in pipe form by extrapolation

2009, Thermoplastics materials for pipes and fittings for pressure applications — Classificat
and design coefficient

Thermoplastics pipes for the conveyance of fluids — Determination*efresistance to rapid c
n (RCP) — Small-scale steady-state test (54 test)

Thermoplastics pipes for the conveyance of fluids — Determiination of resistance to rapid c
n (RCP) — Full-scale test (FST)

Polyethylene pipes — Resistance to slow crack growth — Cone test method
Plastics — Determination of water content

Plastics piping and ducting systems — Plastics pipes and fittings — Method for exposur
ral) weathering

'poses of this document, the-terms and definitions given in ISO 472, [SO 1043-1, ISO 18]
owing apply.

metrical definitions

'he symbols dg.and e correspond to dey and ey given in other International Standards suc

[9].

nominal o)
dn

specified ou

tside-diameter

and

h of

ion,

fack

rack

P to

(4-1

1l as

in millimetres

NOTE

3.1.2

outside diameter at any point

de

The nominal inside diameter of a socketis equal to the nominal outside diameter of the corresponding pipe.

outside diameter measured through the cross-section atany point on a pipe, or the spigot end of a fitting,
rounded up to the nearest 0,1 mm
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3.1.3
mean outside diameter

dem
measured length of the outer circumference of a pipe, or the spigot end of a fitting, divided by m (= 3,142),
rounded up to the nearest 0,1 mm

3.14
minimum mean outside diameter

dem,min
minimum value for the mean outside diameter as specified for a given nominal size

3.1)5
makimum mean outside diameter

dem max
maximum value for the mean outside diameter as specified for a given nominal sizé

3.1l6
outtof-roundness
difference between the measured maximum outside diameter and the.measured minimyim outside
diameter in the same cross-sectional plane of a pipe, or the spigot end-of a fitting, or the| difference
between the measured maximum inside diameter and the measuredvyminimum inside diameter in the
sanje cross-sectional plane of a socket

3.1[7
norninal wall thickness
€n
walll thickness, in millimetres, corresponding to the minimum wall thickness, enin

3.1{8

wall thickness at any point
e

megsured wall thickness at any point around the circumference of a component, rounded up to the
neafest 0,05 mm

3.19
minimum wall thickness at any-point
€minp
mirfimum value for the wallthickness at any point around the circumference of a component, 4s specified

3.1]10

stapdard dimensionratio
SDR
ratip of the nofrinal outside diameter, dy, of a pipe to its nominal wall thickness, e,

3.2| Definitions of materials

3.24
compound

homogenous mixture of base polymer (PA-U) and additives, i.e. anti-oxidants, pigments, UV-stabilizers
and others, at a dosage level necessary for the processing and use of components conforming to the
requirements of this part of ISO 17467

3.2.2

virgin material

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

© IS0 2012 - All rights reserved 3
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3.2.3

own reprocessable material

material prepared from rejected unused pipes, fittings and valves, including trimmings from the
production of pipes, fittings and valves, which will be reprocessed in a manufacturer’s plant after having
been previously processed by the same manufacturer by a process such as moulding or extrusion and
for which the complete formulation or compound is known

3.2.4
external reprocessable material
material comprising either one of the following forms:

a) material from rejected unused pipes, fittings or valves or trimmings therefrom, which wil| be
reprodessed and which were originally processed by another manufacturer;

b) material from the production of unused PA-U products other than pipes, fittingssand valfes,
regardless of where they are manufactured

3.2.5
recyclabld material
material comprising either one of the following forms:

a) material from used pipes, fittings or valves which have been cleaned atid crushed or ground;

b) material from used PA-U products other than pipes, fittings or valves which have been cleaned pnd
crushgd or ground

3.3 Defipnitions related to material characteristics

3.31
lower confidence limit of the predicted hydrostaticistrength

OLPL
quantity,
predicted

ith the dimensions of stress, which fepresents the 97,5 % lower confidence limit of|the
ydrostatic strength at a temperature 6 and time ¢

NOTE1 The quantity is expressed in megapascals (MPa).
NOTE 2  Temperature, 6, is expressedin'degrees Celsius and time, t, is expressed in years.

3.3.2
minimum(required strength
MRS
value of or,ffi,at 20 °C and 50 years, rounded down to the next smaller value of the R10 series or the R20 sefries

NOTE The R10 seri¢s conforms to ISO 3[1] and the R20 series conforms to 1SO 497121,

3.3.3
categorizedrequired strength at temperature 8 and time t
CRSq,¢
value of opp, at temperature 6 and time t, rounded down to the next smaller value of the R10 series or
the R20 series

NOTE1 CRSgtat20°Cand 50 years equals MRS.
NOTE 2  Temperature, 6, is expressed in degrees Celsius and time, ¢, is expressed in years.
NOTE 3 The R10 series conforms to ISO 3[1] and the R20 series conforms to ISO 497[2],

3.34

design coefficient

C

coefficient with a value greater than 1, which takes into consideration service conditions as well as
properties of the components of a piping system other than those represented in the lower confidence limit

4 © IS0 2012 - All rights reserved
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3.3.5

design stress

Os

Os,0,t

stress derived by dividing the MRS or CRSg+ by the design coefficient C, i.e. as = MRS/C, or o5 9+ = CRSg/C

3.4 Definitions related to service conditions

34.1
gaseous fuel

£ 1l P ; ; ; far-
any TUCT UIAULIS TIT'd 5d5C0US SUdLC dl d LEIIpeldiulc ul 10

Q 2

MPa)

Fal " rad 1 o4
L, dld pressulc uroic odl (U, 1

3.4{2
maximum operating pressure
MOop
maximum effective pressure of the gas in the piping system, expressed in ljar; which is [allowed in
confinuous use

NOTE The MOP takes into account the physical and the mechanical characteristics of the components of a
pipiphg system and the influence of the gas on these characteristics.

4 |Symbols and abbreviated terms

4.1l Symbols

C design coefficient

de outside diameter at any point
dem mean outside diameter

demlmax maximum mean outside diameter

demlmin minimum mean outside diameter

dn nominal outside-diameter

b wall thickness/at any point

emih minimum/wall thickness at any point

én nominal wall thickness

Os design stress

oLpl. lower confidence limit of the predicted hydrostatic strength

4.2 Abbreviations

© IS0 2012 - All rights reserved 5
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categorized required strength at temperature 6 and time ¢
maximum operating pressure

minimum required strength

unplasticized polyamide

series of preferred numbers, conforming to the Renard series

standard dimension ratio

CRSq¢
MOP
MRS
PA-U

R

SDR

5 Mate
5.1 Maty
The materi
polyamide
5.2 Com
5.2.1 Ad

The compdund shall be made of the PA-U base polymer to whichare added only those additives that]

needed to f

All additiv

5.2.2 Col

The colour
compound

5.2.3 Id¢

When app
polymer m

When appl
the same M

5.2.4 Re

rial
prial of the components

al from which the components, i.e. the pipes, fittingsand valves, are made shall be unplastic
(PA-U) in accordance with ISO 1874-1.

pound

ditives

acilitate the manufacture of pipes and fittings conforming to the applicable parts of ISO 17

s shall be used according to the national regulations.

our

of the compound shall be yellow,"black or natural. The natural colour is admitted only
5 intended to be used for manufacturing fittings and valves.

ntification compound

icable, the compound)used for identification stripes shall be manufactured from a H
hnufactured fromthe same type of base polymer as used in the compound for pipe product

cable, the compound used for an identification layer shall be of the same base polymer an
RS as the dompound used for pipe production.

brocéssable and recyclable materials

Own and e

zed

are
L67.

for

A-U
ion.

d of

kternal reprocessable materials and recyclable material shall not be used

5.2.5 Characteristics

The compounds from which the components are manufactured shall be in accordance with Tables 1 and 2.

Unless otherwise specified in the applicable test method, the test pieces shall be conditioned for atleast 16 h
at 23 °C and 50 % relative humidity in accordance with ISO 291 before testing in accordance with Table 2.

© ISO 2012 - All rights rese
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Table 1 — Characteristics of the compound in the form of granules

Characteristic Requirements Test parameters Test method
Density PA-U 11 compound: (1 020 to  |Test temperature: 23 °C  |1SO 1183-1
1 050) kg/m3 ISO 1183-2
PA-U 12 compound: (1 000 to
1 040) kg/m3
Viscosity number =180 ml/g Solvent: m-Cresol ISO 307
Water content < 0,10 % ISO 15512,
Method B
Catbon black content | (0,5 to 1,0) % (by mass) [S06964
a
Pigment or carbon |Clause A.3 Annex A
blagk dispersion

a  |Only for black compound.

Table 2 — Characteristics of compound in the form of.\pipe/bar/assembly

Chiaracteristic Requirements Testparameters Test method
Change in mean hoop stress
at burst between specimens
tested in reagent and in
the corresponding control
fluid < 20 %
Chgmical resist-|OR . oo Shall conform to Annex B Anpex B
ande Change in tensile yield
strength of injection
moulded bar specimen$
tested in reagent andin
the corresponding-eontrol
fluid < 20 %
Redistance to The weathered test pieces Preconditioning
| . shall fulfilthe following (weathering): Cumula- |= 3,5 GJ/m?2 1S 16871
wefpthering . i X L
requirements: tive solar radiation
a)
(ISP 6259-1,
?))ré alli)(ngatlon 15 160 % Testing speed 25 mm/min ;So(i 6259-3)
(ISp 527-1,
1S 527-2) b
a  lEeFtestpiecesintheformofpip

been found to be suitable.

F-oTrpipe-

b For test pieces in the form of injection moulded bar prepared according to ISO 1874-2.

¢ Thecritical pressure, pc shall be determined for each new PA-U compound and for every pipe dimension with d, > 90 mm.

d  The temperature of cooling for the crack initiation groove shall be appropriate to produce a high speed crack or cracks
emanating from the initiation. For some PA-U compounds a crack initiation groove temperature between 0 °C and -60 °C has

e Thecritical pressure, pc,s4 shall be determined on a pipe produced from the same batch of PA-U compound and the same
lot of pipes, as the pipe submitted to the full-scale test.

f The value of p¢ s4 determined in this test is the reference value, p¢,s4 REF to be referred to in the requirement of the S4
test specified in ISO 17467-2 [12],

© IS0 2012 - All rights reserved
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Table 2 (continued)

Characteristic Requirements Test parameters Test method
End caps Type A
Orientation Free
Conditioning time 6 h
Type of test Water-in-
water
_ _ _ Circumferential (hoop) b)
b) Hydrost atic No fallure during the test stress: 1SO. 11671
strength (pipe) |period of any test piece PA-U 11 160 and PA-U |10,0 MPa 1SO 1167-2
12 160
}59-581)1 180 and PA-U 11,5 MPa
Test period 193¢
Test temperature 80°C
End caps Type A
Orientation Free
Conditioningtime 6 h
Type of test Water-in-
water
c) Hydrostatic Circumferential (hoop)
strength (pipe/ |No failure during the test stress: ISO 1167-]
;2255&15 ng |period of any test piece 11)[2\;}6%)1 160 and PA-U |10,0 MPa ISO 1167-4
ig-fs%)l 180 and PA-U 11,5 MPa
Test period 165h
Test temperature 80°C
a  For testfpieces intheform of pipe.
b For test[pieces\inrthe form of injection moulded bar prepared according to ISO 1874-2.
¢ Thecrit|calpressure, pc shall be determined for each new PA-U compound and for every pipe dimension with d, > 90 jnm.

d  The temperature of cooling for the crack initiation groove shall be appropriate to produce a high speed crack or cracks
emanating from the initiation. For some PA-U compounds a crack initiation groove temperature between 0 °C and -60 °C has
been found to be suitable.

e The critical pressure, pc,s4 shall be determined on a pipe produced from the same batch of PA-U compound and the same

lot of pipes, as the pipe submitted to the full-scale test.

f The value of p¢ s4 determined in this test is the reference value, p¢,s4,REF to be referred to in the requirement of the S4
test specified in ISO 17467-2 [12].

© ISO 2012 - All rights reserved
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Characteristic Requirements Test parameters Test method
Resistance to
rapid crack
propagation
(critical pres-  |pc=1,5 MOP Test temperature 0°C [SO 13478 ¢
sure, pc)
(e =5 mm)jc
(Full-scale test)
Registance to
rapid crack
prgpagation f Test temperature 0°C 1Sq 13477
(critical pres-
sulle, pc,s4)
(S4 test)e

Heating fluid air
Lokeitudinal 3 % original ] Test temperature 150 °C

omgitudina 2 3 9% original appearance o ]

reviersion the pipe shall remain Length of test piege 200 mm 150 2505

Duration of exposure |Shall conform

time to ISO 2505
Registance
to glow crack
grqwth for v <10 mm/day 1S 13480
e 2|5 mm (cone
tesf)

Test specimens Notched injec-

tion moulded
specimens
. acn = 10 kJ/m?2 prepared 1Sq 179-1
gg‘i;pzﬁmpaa for PA-U 11 and.PA-U 12 com- accordingto |Mefhod
Phe pounds ISO 1874-2 1SQ179-1/1eA
Test temperature
P 0°C

a  |For test pieces intheform of pipe.
b |For test pieces\iithe form of injection moulded bar prepared according to ISO 1874-2.
¢ |The critical pressure, pc shall be determined for each new PA-U compound and for every pipe dimension with d, > 90 mm.
d  |The temperature of cooling for the crack initiation groove shall be appropriate to produce a high speed crjck or cracks
emdnating'from the initiation. For some PA-U compounds a crack initiation groove temperature between 0 °C afjd =60 °C has
beeh found to be suitable.

e Thecritical pressure, pc,s4 shall be determined on a pipe produced from the same batch of PA-U compound and the same
lot of pipes, as the pipe submitted to the full-scale test.

f The value of p¢,s4 determined in this test is the reference value, p¢,s4 REF to be referred to in the requirement of the S4
test specified in SO 17467-2 [12],

5.3 C(Classification and designation

PA-U compounds shall be classified by MRS in accordance with Table 3.

The long-term hydrostatic strength of the compound shall be evaluated in accordance with ISO 9080,
with pressure tests performed in accordance with ISO 1167-1 to find the orpL. The MRS-value shall be
determined from the oy,p..

© IS0 2012 - All rights reserved
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The classification in accordance with ISO 12162 shall be given and demonstrated by the compound producer.

Where fittings are manufactured from the same compound as pipes, then the compound classification
shall be the same as for pipes.

Table 3 — Classification and designation of compounds

oLpL (20 °C, 50 years, 0,975) MRS . .
Compound designation
MPa MPa
L0000 1.0 1c PA'U 11 160
TO,OU=T0T[P[L< 1O TO PA-U 12 160
PA-U 11 180
18,00 < o1p, < 20 18 PA-U 12 180
5.4 Maximum operating pressure MOP
The MOP ig the lower value when calculated using Formula (1) and Formula (2):
MOP—| 20xMRS B
Cx(SRD-1)

The minimum value of the design coefficient, C, for pipes, fittings and“valves for the supply of gasdous
fuels shall pe 2, or a higher value according to national regulations:

The MRS is determined at 20 °C and for 50 years but othéy temperatures and times may be ysed
according fo Annex C.

12
1,5

MOP = (2)

pcis the full scale critical pressure determined in accordance with ISO 13478 at 0 °C.

The critical pressure determined for pipe'with a given wall thickness may be used for pipes made ffom
the same cpmpound with a smaller wall\thickness.

The MRS is determined at 20 °C\and for 50 years but other temperatures and times may be ysed
according fo Annex C.

10 © IS0 2012 - All rights reserved
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Annex A
(normative)

Assessment of the degree of pigment or carbon black dispersion in

unplasticized polyamide compounds

A.]I Apparatus

A1l

equiipped with vernier scale to measure linear dimensions and capable of phase contrast illun

A1l

A1l

A.2

A2

A.2

1 Microscope with a magnification of x (200 + 10) with a field of view of (1 #\0,1) mr

2 Hotplate capable of being maintained at (180 £ 5) °C.

3 Metal shims of 38 mm length, 19 mm width and 0,03 mm thicknéss.

Procedure
1 Place two clean microscope slides on a hotplate haintained at (180 + 5) °C.

2 Place three specimens of pin-head size (ofimass approximately 5 mg), each cut from|

h diameter,
hination.

a separate

pellet or from a separate part of a moulded or extiuded article, approximately 19 mm apart of one of the

hot

A2
spe
the

A2
ata

Alte
sele
of x

A2
agg

microscope slides.

3 Place a shim at each end and cover the whole with the other hot microscope slide. Py
Cimens by applying even pressure/for 1 min to 2 min to the whole area of the face of the upper
specimens have been placed an the slides, they shall not remain on the hotplate for more th

magnification of x (200 + 10) with a field of view of (1 + 0,1) mm diameter.

rnatively, for PA4Wyin the form of extrusions or moulded articles or granules, examine thre
cted microtonie sections of about 0,03 mm thickness and 0,7 mmZ2 minimum area at a ma
(200 % 10) fercompounds, omitting the process of pressing the material between hot micros

5 Goempare the whole of each specimen with Figure A.1 and Figure A.2 for number
omerates. Record also any lack of uniformity of the background.

ess out the
slide. After
hn 3 min.

4 Whentheslides arecool enough to be handled, examine the three specimens through a microscope

e randomly
gnification
cope slides.

hnd size of

© IS0 2012 - All rights reserved
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re A.1 — Satisfactory pigment or carbon black dispersion
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Q?”Figure A.2 — Unsatisfactory pigment or carbon black dispersion

N

A.3 C.Requirements

The degree of pigment or carbon black dispersion in the PA compound shall be considered satisfactory if:

a) the specimens show a uniform background free from white streaks;

b) the number of agglomerates in the specimens is no greater than those shown in Figure A.1 and their
size no greater than 15 p in any one direction.

A.4 Testreport

The test report shall include the following information:

a) reference to this part of ISO 17467, i.e., ISO 17467-1;

© IS0 2012 - All rights reserved 13
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complete identification of the compound, including producer, type of material and production date;

if the degree of pigment or carbon black dispersion is satisfactory or unsatisfactory;

any lack of uniformity of background;

any agglomeration larger than 15 pin size;

any factors that may have affected the results, such as any incidents or any operating details not

specified in this part of ISO 17467;

the da

te of the test
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B.1

ISO 17467-1:2012(E)

Annex B
(normative)

Chemical resistance

Che
int
the
(sed

B.2
B.2
B.2

B.2
par

Cau
wh

Princinle
cipie

mical resistance is based on the determination either of the mean hoop stress at bunst on
e form of pipe, or the tensile strength at yield on a specimen in the form of an injection m
corresponding specimens being tested in a reagent (see Clause B.2) and in the relevantc
Clause B.3).

Reagents
1 A solution of methanol in water with a volume fraction of 10-%.
2 Undiluted pentane.

3 A mixture of 70 % (by mass) tetrahydrothiophehe’and 30 % (by mass) tert-butyl m
hffin oil with a volume fraction of 5 %.

tion — Tetrahydrothiophene and tert-butyl ' mercaptan are extremely malodorous|
ch should be handled with great care.

h specimen
pulded bar,
bntrol fluid

brcaptan in

materials

B.2}4 A mixture of liquid hydrocarbons-with the volume fractions as given by Table B.1 o which is
added 0,5 g of phenol for 100 ml of themiixture.
Table B:1:*— Volume fractions of liquid hydrocarbons
) Volume fraction
Liquid hydrocarbon
%

Benzene 10

Toluene 20

Xylene 25

Cyclo-hexane 25

Kerosene 10

Styrene 10
B.3 Control fluids
B.3.1 Water for reagent B.2.1.
B.3.2 Undiluted paraffin oil for reagent B.2.3.
B.3.3 Air for reagents B.2.2 and B.2.4.
NOTE All reagents and control fluids are commercial grade.
© IS0 2012 - All rights reserved 15
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B.4 Test pieces

Thirty-five test pieces of (250 + 10) mm long shall be taken from a pipe of dj, 32, SDR 26 if the chemical

resistance

OR

is based on the change in hoop stress at burst;

35 test pieces shall be prepared according to ISO 1874-2 if the chemical resistance is based on the change
in tensile strength at yield.

B.5 Congditiomingoftestpiecesanmdreagents

The test p
before test]

B.6 Pro

B.6.1 De

B.6.1.1 D
with Annes

B.6.1.2 S
pieces fully
not touch ¢

eces and reagents shall be conditioned at (23 + 2) °C for not less than 24 h immediafely

ing.
redure

termination of the hoop stress at burst

etermine and record the hoop stress at burst at (23 £ 2) °C for{ive test pieces in accordd
D.

ubdivide the remaining 30 test pieces into six sets ofifive test pieces. Suspend a set of
immersed in each of the four reagents and two contrel fluids, making sure the test piece
ach other or the walls of the container, for a minimtm of 72 h maintained at (23 £ 2) °C.

B.6.1.3 Remove each test piece from the reagent andwipe with a clean, dry cloth.

B.6.1.4 V|
Annex E an

/ithin 5 min of removal from the reagent’or control fluid, carry out the test in accordance v
d determine the hoop stress at butst-of each of the immersed test pieces.

B.6.1.5 RepeatstepsB.6.1.3 and B.6.1.4'above until determinations have been carried out on all test pig

B.6.2 De

B.6.2.1 D
with ISO 5’

B.6.2.2 S
pieces fully
not touch e

termination of the tensile strength at yield

etermine and record the tensile strength at yield at (23 + 2) °C for five test pieces in accordd
p7-1 and ISO 527-2.

ubdividelthe remaining 30 test pieces into six sets of five test pieces. Suspend a set of
immersed in each of the four reagents and two control fluids, making sure the test piece
achother or the walls of the container, for a minimum of 72 h maintained at (23 * 2) °C.

nce

five

b do

vith

Cces.

nce

five
5 do

B.6.2.3 Remove each test piece from the reagent and wipe with a dry, clean cloth.

B.6.2.4

Within 5 min of removal from the reagent or control fluid, carry out the test in accordance with

[SO 527-1 and ISO 527-2 and determine the tensile strength at yield of each of the immersed test pieces.

B.6.2.5 RepeatstepsB.6.2.3 and B.6.2.4 above until determinations have been carried out on all test pieces.

B.7 Testreport

The test report shall include the following information:

a)

16

reference to this part of ISO 17467, i.e., ISO 17467-1;
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b)

d)

f)

ISO 17467-1:2012(E)

the procedure used for assessing the chemical resistance: hoop stress at burst or tensile strength at
yield;

for the procedure based on hoop stress at burst:

1) a complete identification of the pipe, including manufacturer, nominal diameter dy, type of
material and production date;

2) the mean outside diameter of the pipe dem;

3) the minimum wall thickness of the pipe enin;

4) the type of end caps;

5) the mean hoop stress at burst of non-immersed test pieces;

6) the mean hoop stress at burst of immersed test pieces for each reagént and its|associated

for the procedure based on tensile strength at yield:

1)
2)

control fluid;

the mean tensile strength at yield of non-immersed test pieces;

the mean tensile strength at yield of immersed test pieces-for each reagent and its|associated
control fluid;

any factors which may have affected the results, such:as any incidents or any operating|details not

specified in this part of ISO 17467;

the date of the test.
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C.1 General

Annex C
(informative)

Design guidance

This part If ISO 17467 specifies the physical properties of buried PA pipes for the supply of-gase

fuels. It lay
service (de

Guidance i
The MRS d
divided by

For gas sys§

C.2 Pipq

ISO 12162
coefficient

According
pressure a

a)
b)

additid

influer
50 yea
c) standq

Minimum ¥

The symb
design strg
internatioy

s down dimensional requirements and maximum operating pressures related to.the ove
sign) coefficient and operating temperatures.

5 given regarding the calculation of pipe design stress, os, and pipe SDR anhd-wall thickn
f the pipe material (determined at 20 °C and 50 years life parameters using ISO 908(
the overall service (design) coefficient, C:

RS

L

tems, a minimum value of C of 2,0 is allocated by this patf of ISO 17467 for the calculatio

e design stress, o

describes the “overall service (design) coefficient” or “C factor”, detailing the contents of
and giving the minimum values to be used.for it.

to ISO 12162:2009, Clause 5, the minintum coefficient shall be established for static w
£ 20 °C for 50 years, taking into account the following considerations:

nal stress and other unquantifiable effects that are considered to arise during applicatid

ce of temperature, time agdyenvironment inside or outside the pipe, if different from the 2
s life parameters specified in ISO 9080, this influence having either positive or negative effe

rds relating to MRSA0T temperatures other than 20 °C.
ralues are given in ISO 12162:2009, Table 2.

pl for design stress given in ISO 12162 is o5, however, the abbreviation HDS (hydrost
ss) has’also widespread use internationally. In order to satisfy the requirements of the
al aréna, and as a compromise, an alternative version is therefore suggested: oyps.

ous
rall

ess.
) is

Lhis

hter

n;

) °C,

cts;

atic
full

C.3 MRS of material

International developments for gas pipe systems are more and more focused on operating conditions
that deviate substantially from the well established 20 °C temperature and 50 years design life
parameters that form the basis of the determination of MRS. Greater flexibility is needed in dealing with
requirements that depart from the standard 20 °C and 50 years.

This could be achieved by the introduction of a universal function of the MRS parameter, i.e. CRSg;, for
use in pipe design calculations while retaining the value of CRSg¢ at 20 °C for 50 years in water as the
usual basis for classification of material. The value at 20 °C for 50 years would be published as the MRS
for the material in accordance with [SO 12162 as it is currently.
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