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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Polyolefin pipes for the conveyance of fluids —
Determination of resistance to crack propagation — Test
method for slow crack growth on notched pipes
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1 Scope

Thisdocument specifies a test method for determining the resistance to slow crack growth

pipes, expressed in terms of time to failure in a hydrostatic pressure test on a pipe wit
longitudinal notches in the outside surface. The test is applicable to pipes of wall thickness

5 mm.

2 Normative references

The following documents are referred to in the text in such a way, that some or all of t
constitutes requirements of this document. For dated references,(only the edition cited
undgted references, the latest edition of the referenced document{including any amendme
ISO 161-1, Thermoplastics pipes for the conveyance of fluidss— Nominal outside diameters

presqures — Part 1: Metric series

[SO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Dete
the resistance to internal pressure — Part 1: Generalinethod

ISO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Dete]
the resistance to internal pressure — Part 2:*Preparation of pipe test pieces

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

ISO 11922-1, Thermoplastics pipes. for the conveyance of fluids — Dimensions and tolerance
Metrjc series

ISO 15510, Stainless steels,~ €hemical composition

3 Terms and definitions

For the purposes’of this document, the terms and definitions given in ISO 161-1 and ISO 119
following apply

ISO gndTEC maintain terminology databases for use in standardization at the following adc
— IS0 Online browsing platiform: available at https://www.1so.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms related to geometrical dimensions

3.1.1

nominal outside diameter

d

n
specified outside diameter assigned to a nominal size DN/OD

Note 1 to entry: Nominal outside diameter is expressed in millimetres.

© IS0 2022 - All rights reserved
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mean outside diameter

d

em

value of the measurement of the outer circumference of the pipe or spigot end of a fitting in any cross-
section divided by T (= 3,142), rounded to the next greater 0,1 mm

3.1.3

minimum wall thickness

€min

minimum value for the wall thickness at any point around the circumference of a component, as

specified

3.1.4
standard d
SDR
numerical d
dimension r

3.1.5
pipe series
number for

Note 1 to ent

Note 2 to ent]
ISO 4065 as fi

_ SDR-

2

S

3.1.6

ligament th
51g
value of the

3.1.7

notch depth

h
value of the

3.1.8

notch lengt
IIl

value of the

3.1.9

imension ratio

esignation of a pipe series, which is a convenient round number, approximately equal 4
atio of the nominal outside diameter, d,, and the nominal wall thickness e}

bipe designation
Fy: Pipe series values are defined according to ISO 4065.

ry: The relationship between the pipe series, S, and the standard dimension ratio, SDR, is giy
pllows.

1

ickness

measurement or calculation of the remaining ligament after machining of the notch

depth of the notch after machining, measured or calculated

h

length of the notch

o the

en in

width of machined surface of notch

bS
value of the

width of the machined surface of the notch

3.2 Terms related to machining of notches

3.2.1

climb milling
milling in which the cutting motion of the tool is in the same direction as the feeding direction of the
component being milled

Note 1 to entry: This is also referred to as ‘down milling’.

© IS0 2022 - All rights reserved
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3.2.2

revolution of the cutter

r

value used as a basis for the cutting rate

4 Symbols and abbreviation

4.1

For the purposes of this document, the following symbols apply.

b

S

d

em

emax

€min

8

4.2

ANP
PE
RC

S
SDR

Symbols

1SO 13479:2022(E)

width of machined surface of the notch

mean outside diameter

nominal outside diameter

wall thickness (at any point) of a pipe

mean wall thickness

maximum wall thickness (at any point) of a pipe
minimum wall thickness (at any point) of a pipe
notch depth

notch length

test pressure

revolution of the cutter

ligament thickness

hydrostatic stress, in megapascals

Abbreviated terms

accelerated notch pipe test
polyethylene

raised crack resistance

pipeseries

standard dimension ratio

5 Principle

A length of pipe with four machined longitudinal external notches is subject to a hydrostatic pressure
test whilst immersed in a water tank at 80 °C in accordance with ISO 1167-1 and ISO 1167-2. The time to
failure or test period is recorded.

NOTE 1

reference to this test method:

a) thenumber of test pieces, if applicable (see 7.5);

© IS0 2022 - All rights reserved
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c)
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the test pressure (see 9.1);

the test period (see 9.1).

To accelerate the test, the pipe with external machined notches is immersed in a tank containing a
detergent, for example Arkopal® N100Y), in accordance with Annex D.

6 Appar

atus

6.1 Pipe pressure-testing equipment, as specified in ISO 1167-1.

NOTE Id|
is recommen|
a manifold. Q
crack growth

6.2 Notch
fixed to the

Alternativel
in a stable p,

The milling
pointed tip,

[tis importd

EXAMPLE
cutting rate d

Vibration of]

eally when testing notched pipes, it is recommended to use a single test station. Furtherm
ded to use automated shut off equipment for each individual pipe when testing multiple pip|
therwise, when a pipe fails, the other pipes are disturbed, and re-pressurizing can ac¢elerat]
present in the notches.

machining equipment, for example a milling machine with a horizontal mandrel ri
bed to enable the pipe to be securely clamped to give a straight test piece.

[y, the pipe to be notched can also be fixed from the outside with suitable clamps to kg
psition to avoid vibrations during the notching process.

cutter mounted on a horizontal arbor shall be a 60° double equal angle V-cutter w
having a calculated cutting rate of (0,010 + 0,002) (mmyr)/tooth (see example).

nt that the cutting rate is within the specified range; otherwise the results will not be y

A cutter with 20 teeth rotating at 700 r/min, traversed at a speed of 150 mm/min, has a calcy
£150/(20 x 700) = 0,011 (mm/r)/tooth.

shall be minfimized.

The milling
in treatmen
preparation
after 500 m

The cutter §
shall be conf
20 times. If

The quality

and visually
after install

6.3 Endc

cutter shall be carefully protectéed/against damage. The cutter shall be subject to a run

of test pieces. It shall not-be used for any other material or purpose and shall be rep
of notching.

hall be checked fordamage or wear after not more than 100 m of cutting. The cutter
ipared with a new,cutter by examination with a microscope using a magnification of
here is any evidence of damage or wear it shall be replaced.

checking+the notch tip radius after cutting the cross-section of the pipe. This shall be
htion'of'a new cutter.

re, it
es on
e any

gidly

ep it

ith a

ralid.

lated

the cutter or the machine bed can affec¢bthe radius formed at the bottom of the notch and

ning-

t amounting to 10 m of notching at the specified cutting rate, prior to its first use fofr the

aced

feeth
10 to

of the cutter'and machining process can be checked by carrying out notching of a sample

done

ps, type AIn accordance with 15U 116/-1.

7 Test piece preparation

7.1 Gene

Prior to any

ral

measurements the test piece shall be conditioned at (23 + 2) °C for at least 4 h.

1

Arkopal® is an example of a suitable product available commercially. This information is given for the

convenience of users of this document and does not constitute an endorsement by ISO. See Clause D.3, NOTE 2
concerning ongoing research to find alternative stress cracking media to replace nonylphenol ethoxylate types
providing accepted correlation has been developed.

4
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Test pieces

Each test piece shall comprise a length of pipe sufficient to give a minimum free length of pipe of
(3d, £ 5) mm between the end caps, when fitted for pressure testing in accordance with ISO 1167-2,
where d, is the nominal outside diameter of the pipe. For pipes with a nominal outside diameter
d, > 315 mm, a minimum free length of (3 d, # 5) mm shall be used where practical; otherwise a
minimum free length of = 1 000 mm shall be used.

NOTE

outside diameter will affect the results.

7.3

Posif]
(see

pipe
7.4

7.4.1
a slo
used

pipe.

7.4.2
a pip
spec
ends
that

Vibr4
be m

The
desc

The ]
pipeq
of ea

NOTH
rema
relea

7.4.3

Itis possible that the use of pipes less than 3 d,, and notch lengths less than or greater than the nominal

Notch location and measurement of dimensions

ions shall be marked for machining four notches equally spaced around the pipe"cif
Figure 1). Measure the mean outside diameter, d,,,, of the test pipe and thewal thic
in the centre of the pipe at each notch position in accordance with ISO 3126.

Machining the notches

If the wall thickness of the test piece is greater than 50 mm, thie material shall be mg
F drill of 15 mm to 20 mm diameter to leave approximately 40 mm to be removed by
in accordance with 7.4.2. Machining of notches shall not take place within 24 h of prod

Each notch shall be machined by climb milling’(see Figure 2), to such a depth ag
e wall ligament thickness of between 0,78 and.0,82 times the minimum wall thickn

of each notch shall be aligned circumferentially as shown in Figure 1 and Figure 2. It
the climb milling technique is used, otherwise the results will not be valid.

ition of the cutter or machine bed can-affect the radius formed at the bottom of the nof
inimized.

hotch radius shall not be greater than 100 pm when measured in accordance with
ribed in Annex E and shallbe checked at regular intervals of not more than 100 m of c

ength of each notch, @bt full depth, shall be equal to the pipe nominal outside diameter
greater than 315\fm in diameter with a free length of pipe of less than (3 d, + 5) mn
Ch notch, at full-depth, shall be equal to the free length minus (500 * 1) mm, in accorda

To achieve a remaining ligament within the required tolerance range, it is advisable
fning ligament at the maximum of the tolerance range. This is because the pipe wall can mo
Ge of reSidual stresses, resulting in a deeper than anticipated notch.

cumference
kness of the

chined with
he V-cutter,
iction of the

to produce

ess, eyip, as

fied in ISO 11922-1, for the diameter and préssure series of the pipe as shown in Table A.1. The

s important

ch and shall

the method
Itting.

+1 mm. For
h, the length
nce with 7.2.

to aim for a
ve due to the

Measure and record the depth of each notch and the ligament thickness, 6,

by contact

mechanical measurement or non-contact means.

NOTE

©ISO

An example of a non-contact method is given in Reference [4] of the Bibliography.
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Key
1 end cap
61g ligamept thickness: 0,78 to 0,82 times minimum thickness specified by the product standard for thq pipe
being fested, in millimetres
Figure 1 ={Pipe test piece
T TN
e N 2
a .
—_— AN
1 ~—~— o N = )
Y
v‘:}@ )
G
[n
Key
1 pipe wall
2 60° double equal angle V-cutter
h  notch depth, in millimetres
I, notchlength (1 x d,) centred on test piece
a

Direction.

Figure 2 — Notching method

6 © IS0 2022 - All rights reserved
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7.5 Number of test pieces

Prepare a minimum of three test pieces, unless specified otherwise in the referring standard or
specification.

8 Conditioning

The test pieces shall be filled with water, immersed in a water tank at 80 °C and allowed to condition for
24 h £ 1 h for wall thickness up to 25 mm and 48 h + 1 h for greater wall thickness.

9 Procedure
9.1 | Hydrostatic-pressure testing

9.1.1 An internal pressure test in accordance with ISO 1167-1 at a test temperature of 80 °C shall
be carried out on the prepared test piece by applying and maintaining the pressure spegified by the
referring standard.

9.1.2 Connect the test piece(s) to the pressurizing equipment and bleed off the air. After ¢onditioning
in accordance with Clause 8, progressively and smoothly apply the test pressure, in the shortest time
practicable between 30 s and 1 h, depending upon the size of the test piece and the capdbility of the
pressurizing equipment.

NOTH Shock loading by rapid increase of pressure cati“create crack tip blunting that will affect the test
resulf.

9.1.3 Maintain the pressure until either the test piece ruptures or the time specified by the referring
stanglard has elapsed, whichever occurs first! Record the time under pressure to the nearest hour. In
the cpse of failure, record the location of the failure for each test piece.

Tabl¢ B.1 gives recommended applicable pressure levels for polyethylene pipes, dependent{on material
typeland pipe series.

9.1.4 If the sample fails prematurely before the specified requirement, a retest can be performed at
a selected lower pressure.for a longer time, if permitted by the referring standard. Annex|C gives this
information for polyethylene.

9.2 | Ligament thickness measurement after testing

Meagurement-after testing shall be carried out if premature failure has occurred, or for the purpose
of verifying notch depth measurement according to 7.4.3, using the following method. If the remaining
liganllent 1s found to be outside the tolerance range, the test result shall be discarded. A refest shall be
performed using the same conditions and requirements.

On completion of the pressure test, remove the test piece from the water tank and allow to cool to
ambient temperature. Cut a section of pipe out from around the position of each notch. Open up the
notch to give clear access to one of the machined surfaces of the notch. Measure the width of the
machined surface of the notch, b, to an accuracy of +0,1 mm with a microscope or equivalent means, as
shown in Figure 3. If required by the referring standard, measure the depth of penetration of the crack.

©1S0 2022 - All rights reserved 7
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Calculate the notch depth, h, in millimetres, using Formula (1):

where
b,  igthe width of machined surface of the notch, in millinetres;
d,, i9the measured mean pipe outside diameter, insmillimetres.

Calculate thie ligament thickness, 6,5, from the notch depth and the individual average wall thick
alongside egch notch position. Record the values pbtained.

NOTE An alternative method is detailed in Reference [4] of the Bibliography.

10

The test replort shall include the following information:

a)

b)

0)
d)
e)
f)
g)
h)
i)
i)

Sy

Wldth ‘Ef lIldLllillCd SUul deC Uf llULLll
epth
ligament thickness

notch

Figure 3 — Measurement to calculate notch depth

h:O,S[:Iem—J(dgm—bsz):|+0,866 by

Test r¢port

referen¢e to this docunient, i.e. ISO 13479:2022, and to the referring standard or specificat
applicalle;

all detdils necessary for complete identification of the pipe (manufacturer, type of pipe
production date);

the cuttler:size and number of teeth;

@)

(ness

on if

and

the cutter speed, in revolutions per minute and the traverse speed, in millimetres per minute;
the mean pipe outside diameter, in millimetres, and the pipe series or SDR;

the notch depth and ligament thickness for each notch;

the location of any failed notch, and failure mode;

the test pressure, and selected retest pressure if applicable;

the test temperature;

the time under pressure or the time to failure, in hours, as applicable;

© IS0 2022 - All rights reserved
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k) the details of any factors which could have affected the results, such as any incidents or any
operations not specified in this document;

1) any unusual features observed;

m) the date of the test.

© IS0 2022 - All rights reserved 9
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Annex A
(normative)

Ligament thicknesses

See Table A.1 for remaining ligament thicknesses based on the pipe series of the pipe to be tested.

10 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ae322069d23715a177cde45ca2babdf3

:2022(E)

ISO 13479

19T | €'ST | T0Z | T'6T |1'S| 6'€Z | Z'T€ | L6T | TLE | €'SE | 6'8€ | 0°LE | £8% | 6'S¥ 008
EVL | 9'CT | 6'LT | 0L | Rt FeTt842 -+ o020 Ce T+ SHE 182 +62H 80+ 0TL
9ZT | 02T | 8'ST | T'ST |61 88T | 9VZ | ¥'€C | ¥'62 | 622 | 9'0€ | T'6Z | 0'8E | 2'9€ | 0LV | L¥¥ 0€9
TTT | LOT | THT | €T | QLT | Z9T-| 6'TZ | 8°02 | 2'9C | 6'%C | 24T | 6'ST | 8'CE | 1'2E | LTV | L'6E 09§
00T | S6 | SZT | 6TT |4ST| 6FT-1-9°6T | 981 | €€2 | 222 | €F%2 | T'€2 | 20 | L'8C | €LE | S'SE| 9'Sh | V'EY 00S
06 | 98 | €TT | 80T |Y¥T| ¥'€T | 94T} 891 | 0'TZ | 661 | 6TZ | 807 | T'2Z | 8'SZ | S'€€ | 6'TE | OTF | 0'6E |[90G | 1'8¥ 0S¥
08 | 972 | 10T | 9%6 |9[CT| 6TT | L'ST |69T | L'8T | 8L | ¥'6T | S'81 | I'¥2 | 6'2C | 862 | ¥'82 | S'9¢ | LVE ||6FY | L'TH 00%
T2 | 89 | 68 | S8 |ATT| 90T | 6'€T | O, 99T | 8'ST | €21 | SOT | ¥'IZ | ¥'02 | §'9Z | Z'ST | ¥'2€ | 8°0¢ ||8'6E | 82LE | ¥'8F |09F | GSE
€9 | 09 | 08 | 972 | 6| ¥'6 | €TT| LTT@VT | OPT | €ST | 9FT | T'6T | 28T | S'€T | €22 | L'8T | €Lz ||€'SE | 9'€€ | 6Ty |80F | SIE
LS | ¥'S | TL | L9 | §8 | €8 |0TT|SOT | 09T ¥2T | 9CT | 62T | 69T | 19T | 8°0Z | 86T | 9'SZ | €¥Z ||¥'TE€ | 6'6Z | T'8E |€£9€| 08T
06 | 8% | €9 | 09 | $Z | S2L | 86 | €6 | 9TU(FIT | T'ZT | S'TT | I'ST | ¥'¥T | 98T | LLT | 6'CZ | 8TZ ||0°8Z | L'9Z | 0'VE |¥2E| 0ST
SY | €% | L'S | ¥'S | FL | L9 | 68 | ¥'8 | S'OT | 00D} O'TT | S'OT | 9°€T | 6CT | 891 | 09T | 902 | 9'6T ||€‘SZ | 0¥ | L'0E | 2’62 A4
IS | 8% | §9| 09 | 62 | SZ | €6 | 68 |C86 | €6 | T'CL | STT | 6T | Z%1 | ¥'8T | ST ||SCZ | ¥'T2 | 2'LZ | 6'SC 002
SY | €% [ 4'S| ¥S | TZ | L9 | ¥'8 | 08 | 88 4 €8 | 60T | ¥'OT | ¥'€T | 8CT | S'9T | L'ST |[2‘0Z | 26T | S'bZ |€€2| 08T
S| 8%V | €909 | SL | 1L | 8L |C¥WL | L6 | T6 |0CT|¥IT| LY | 0FT ||08T | TLT | 8TZ | L0T 091
Yv | 2% | SS | 2SS | 99 | 29 | 89 | SO~ ¥8 | 08 | ¥0T | 6'6 | 6TT | 2°CT ||L'ST | 0'ST | T'6T | 281 (14
6V | LV | 8'S | S'S | T9 | 857 6L | ZL | €6 | 68 | STT | 60T |[0FT | €CT | TLT | 29T SZ1
€Y | v | 7S | 6% | ¥S | T'S | 99~ €9 | 7’8 | 8L | TOT | 9% ||[¥ZT | 8TT | 0°ST | €%T 01T
% | 0V | PV | TV | ¥STLT'S | L9 | ¥9 | €8 | 6L ||TOT | 96 | €T |LTT 06
Sy | €920 95 | €S| 69 | S9 |[¥8 | 08 | €0T | 86 SL
8% | S¥ | 8S | SG |[ 12 | L9 | 98 | 28 €9
9% | ¥'¥ || LS | ¥'S | 89 | §9 0S
SY | €% | §'S | Z'S (1172
¥y | 2% zZ€
‘Xeuw urua ‘Xew ‘Ul ['¥euwr| ‘urua | Xew | ‘uiun | Xeuw | ‘utaa | ‘Xew | uiun | CXew | futaa | 'Xeuw | ‘uta pS¥euw | Cutaa ['xXeuw | uiua | CXeuwr | utua :ﬁ
319 ‘ssauxpryy yuowresy RESEL )
0ZS 91s AR 0TS €8S 8s €98 SS ¥'S €S S‘CS opIsino
Tt ¥das €€4das 974ds 12°9as 921 4as LT °9ds 9‘€T UAS 1T 4das 6 4ds ¥2°4as 9yqgs | [eulwoN

S9I}oWI[[IW Ul SUoISuawWI(

s9113s adid 10j sassauyd1y) yuswedI[ Surureway — I'V 9[qelL

11

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ae322069d23715a177cde45ca2babdf3

:2022(E)

ISO 13479

1'2€ | S‘0€ | 8°%6E | 828 |H0S| 0'8% 0091
0'8Z | L9Z | 8%E | T'€E |¥¥| 0T 007 1
092 | 822 | 867 | ¥'8Z |dLE| 09E | 6'9F | V¥ 00ZT
0°0Z | 06T | T'ST | 6'€Z [HTE| 00 | T'6E | TLE | V9% | T4 | 9°8% | €9F 0001
08T | ZL1 | 9'2Z | S'1Z (982 T2z | Z'SE | S'€€ | 8‘TF | 8'6E | 6'€h | L'T¥ 006
‘Xewa urua ‘Xeuu ‘Ul ['¥euwr| ‘urua | Xew | ‘uiu | Xew | ‘utaa | Xew | ulwn | Xew | futaa | 'Xew | ‘utid | CXew | Ul f'xeuwn | ‘uiu | CXeuwr | utua :Nu
°lg ‘ssauyd1Y) JuswesI| J919WeIp
0ZS 91§ GZIS 0TS €8S 8S €95 SS ¥S AR §CS opisino
1% 4as €€4as 97 4ds 124as 941 4ds L14as 9'€1 4ds 11 4as 6 4ds ¥'2°49as 94ds [euluioN

(panuijuod) 1V d[qeL

© IS0 2022 - All rights reserved

12


https://standardsiso.com/api/?name=ae322069d23715a177cde45ca2babdf3

1SO 13479:2022(E)

Annex B
(informative)

Test-pressure levels for polyethylene

For a notch test for slow crack growth in polyethylene (PE) pipe, at the test temperature of 80 °C the
recommended applicable pressure levels depend on the material type and pipe series of test pipe as

NOTH

given in Table B.1. The recommended requirements are given in Annex C.
This test can be applicable to other thermoplastics, but test parameters would need to bg developed.
Table B.1 — Test-pressure levels
Standard S series Test pressure,
dimension ratio »
(SDR) bar
PE'80 PE 100
41 20 2 2,3
33 16 2,5 2,88
26 12,5 3,2 3,68
21 10 4 4,6
17,6 83 4,82 5,54
17 8 5 5,75
13,6 6,3 6,35 7,3
11 5 8 9,2
9 4 10 11,5
7,4 3,2 12,5 14,38
6 2,5 16 18,4
NOTE 1 These pressure levels are calculated to give nominal plain-pipe hydrostatic
stress levéls-of 4,0 MPa in PE 80 materials and 4,6 MPa in PE 100 materials using
Formuda'(B.1):
pzloTG or =R§361 (B.1)
where
o is the hydrostatic stress, in megapascals;
S is the pipe series, S;
Rgp  is the standard dimension ratio, SDR.
NOTE 2 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?2,
13
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Annex C
(informative)

C.1 Requirement for polyethylene

Recommended requirements for polyethylene

The recomnlxended requirement for PE 80 and PE 100 pipes is = 500 h at a test temperature of804C for
test pressurjes given in Table B.1, or as defined by the referring standard.

C.2 Premature failure

In case of pi
pipe at 8,0 b

For pipes in

in case of premature failure

Table C.1 — Test parameters for retest of SDR 11.PE pipes

emature failure in tests for an SDR 11 PE 100 pipe at 9,2 bar pressure or an SDR 11 RE 80
ar pressure, the pipe can be retested using the test parameters given in Table C.1.

PE 100 PE 80
Pressure Time Pressure Time
Bar h Bar h
8,8 775 7,4 785
8,4 1225 6,8 1275

NOTE 1bar=0,1 MPa=105Pa; 1 MPa =1 N/mm?2.

14

other SDRs, the formula given i Table B.1 is used to calculate the test pressure.
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Annex D
(normative)

Test procedure for the accelerated notched pipe test (ANPT) for PE

100-RC pipes

D.1

For 1
carry
one Y

To ad
oute

This
prec

NOTH
as th

parameters including ageing behaviour, circulation, and oxygen content is controlled. This rest

failur

D.2

Pres
wate

Care
with
stain
pum

To ensure homogeneity~of the detergent solution it is necessary to have continuous circu

tank
and t

[tisy
the s

General

haterials with high resistance to slow crack growth, such as PE 100-RC, the normal
ing out the pressure test in a water bath at 80 °C is expected to result in a test time
rear, using the test parameters specified in this document.

celerate the test an external detergent solution in contact with the notches instead of
" media is used to reduce the time to failure.

annex specifies the equipment, preparation of the detergent solution, procedy
hutions to be taken to ensure reproducibility and safety.

A combination of this test with a detergent solution of 2% Arkopal® N1002) in demine
b outer media, as defined for the ISO 16770 Full-Notch Greep Testl2], is specified. The deter

e in a relatively short time even for PE 100-RC materials 121 (o],

Apparatus

bure test equipment with a tank toimmerse the test pipes similar to that used for
I is required.

needs to be taken to check thatall materials in contact with the detergent solution do
it and change the activityfor example materials used for sealing. It is recomme
less steel (e.g. 4571-316=35-1, 1,440 4 or 1,457 1 in accordance with ISO 15510) for t}
bing device, and end caps for the pipe test piece.

It is recomméngded to extract the detergent solution at several positions at the base
o pump it baekin at about two thirds of the bath height to create flow to prevent sedim

plution.

Itis

segregation of thie detergent solution and to maintain a consistent temperature distribution

ecommended to seal the test tank with a lid to reduce evaporation and changes in cong

rocedure of
in excess of

water as the

re and the

ralized water
gent solution
Its in brittle

festing with

not interact
hded to use
he test bath,

ation in the
of the bath,
bntation and
in the tank.
entration of

1ol vracar s dnd b Ao At S bnct bl fonbnctingy atorgontce and o 1o

is test tank

to en

D.3

A
TSIy T o CUTTIIC IO T O toO Ot OUICatC o tC ST TaIs TUT COS TS vy Ioi UGCTCT S UTIeS, oo CU TS

sure that no contamination of other water tanks or equipment can occur.

Preparation of detergent solution

A non-ionic neutral type nonylphenol ethoxylate detergent according to CAS No. 9016-45-9 shall be
used with an n-value of 10. The general formula of this type of detergent is shown in Figure D.1.

2)

Arkopal® is an example of a suitable product available commercially. This information is given for the

convenience of users of this document and does not constitute an endorsement by ISO. See Clause D.3, NOTE 2
concerning ongoing research to find alternative stress cracking media to replace nonylphenol ethoxylate types

provi

©ISO

ding accepted correlation has been developed.
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