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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
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INTERNATIONAL STANDARD

ISO 13479:2009(E)

Polyolefin pipes for the conveyance of fluids — Determination
of resistance to crack propagation — Test method for slow
crack growth on notched pipes

1

This

$cope

International Standard specifies a test method for determining the resistance “to ‘slow cra

polydlefin pipes, expressed in terms of time to failure in a hydrostatic pressure test'on a pipe W
longijudinal notches in the outside surface. The test is applicable to pipes of wall thickness greate

2

The

Normative references

following referenced documents are indispensable for the)‘application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO

161-1, Thermoplastics pipes for the conveyance Of fluids — Nominal outside diameters

presgures — Part 1: Metric series

ISO

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

the resistance to internal pressure — Part 1: General method

ISO

167-2, Thermoplastics pipes, fittings‘and assemblies for the conveyance of fluids — Det

the r¢sistance to internal pressure — Part)2: Preparation of pipe test pieces

ISO

ISO
ISO

126, Plastics piping systems«=="Plastics components — Determination of dimensions
%108, Double equal angle cutters with plain bore and key drive

1922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and toleranc

Metrit series

3

Terms and definitions

ck growth of
th machined
r than 5 mm.

t. For dated
b referenced

and nominal

brmination of

brmination of

ps — Part 1:

apply.

For tTe purposes of this document, the terms and definitions given in ISO 161-1 and ISO 11922-1

4

Principle

Lengths of pipe with four machined longitudinal external notches are 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

this International Standard:

a)
b)

c)

the number of test pieces, if applicable (see 6.5);
the test pressure (see 8.1);

the test period (see 8.1).

© 1SO 2009 - All rights reserved
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5 Apparatus

5.1 Pipep

5.2
enable the pi

The mandrel

ressure-testing equipment, as specified in ISO 1167-1.

pe to be securely clamped to give a straight test piece.

shall support the pipe bore beneath and along the full length of the notch to be machined.

Notch-machining equipment, i.e. a milling machine with a horizontal mandrel rigidly fixed to the bed to

The milling cutter mounted on a horizontal arbor shall be a 60° included-angle V-cutter conforming to
ISO 6108, having a cutting rate of (0,010 £ 0,002) (mm/r)/tooth (see example).

EXAMPLE
150/(20 x 700

The milling

treatment anpounting to 10 m of notching prior to its first use for the preparation of test pieges. It shall n

used for any
The cutter s

compared wi
is any evider]

6 Testp

6.1 Gene

Prior to any

6.2 Testq

Each test pie
between the
nominal outs

length of (3d},

equal to 1 0Q

NOTE TH

to further study.

6.3 Notch

Positions sh

= 0,011 (mm/r)/tooth.

utter shall be carefully protected against damage. The cutter shall be subject o0, a runn

other material or purpose and shall be replaced after 500 m of notching.

th a new cutter by examination with a microscope using a magnification-ef 10 to 20 times. If
ce of damage or wear it shall be replaced.

ece preparation

al

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

ieces
ce shall comprise a length of pipe sufficient to give a minimum free length of pipe of (3d,, = 5
end caps, when fitted for pressure testing in accordance with ISO 1167-2, where d,, i
de diameter of the pipe. For pipes with a nominal outside diameter d,, > 315 mm, a minimun
+ 5) mm shall be used wheré practicable; otherwise, a minimum free length of greater th
0 mm shall be used. Type A end caps in accordance with ISO 1167-1 shall be used.

e use of pipes less than (34, £ 5) mm and notch lengths of less than the nominal outside diameter is |

location.and measurement of dimensions

pll bevmarked for machining four notches equally spaced around the pipe circumference

Figure 1). M

centre of the|pipe at each notch position in accordance with ISO 3126.

asure' the mean outside diameter, d,,,, of the test pipe and the wall thickness of the pipe

A cutter with 20 teeth rotating at 700 r/min, traversed at a speed of 150 mm/min, has a cutting ljate of

ng-in
ot be

hall be checked for damage or wear after each 100 m of cutting. Thel cutter teeth shall be

there

) mm
5 the
 free
an or

ubject

(see
n the

6.4 Machining the notches

6.4.1

If the wall thickness of the test piece is greater than 50 mm, the material shall be machined with a slot

drill of 15 mm to 20 mm diameter to leave approximately 10 mm to be removed by the V-cutter, used in
accordance with 6.4.2.

6.4.2

Each notch shall be machined by climb milling (see Figure 2) to such a depth as to produce a pipe

wall ligament thickness of between 0,78 and 0,82 times the minimum wall thickness, as specified in
ISO 11922-1, for the diameter and pressure series of the pipe as shown in Table A.1 (see Note in this
subclause). The ends of each notch shall be aligned circumferentially as shown in Figure 1 and Figure 2.

© ISO 2009 — All rights re;
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The length of each notch, at full depth, shall be equal to the pipe nominal outside diameter + 1 mm. For pipes
greater than 315 mm in diameter with a free length of pipe of less than (3 d,, + 5) mm, the length of each notch,
at full depth, shall be equal to the free length minus (500 + 1) mm, in accordance with 6.2.

NOTE To achieve a remaining ligament within the required tolerance range, it is advisable to aim for a remaining
ligament at the maximum of the tolerance range. This is because the pipe wall can move due to the release of residual
stresses, resulting in a deeper than anticipated notch.

6.4.3 Measure and record the depth of each notch and the ligament thickness, §|g.

NOTE 1 Measurement can be facilitated through the use of a dial gauge with a narrow angle tip mounted in a V-block.

NOTHB 2  When difficulty is encountered in measuring the ligament thickness of thick walled pipe, refere|||ce is made to
the method specified in 8.2.

6.4.4] The test piece shall have end caps fitted, which ensure that any longitudinal internal presgure load will
act fylly on the pipe (e.g. as shown for the type A arrangement in ISO 1167-2).

Key

1 epdcap

9

Figure 1 — Pipe test piece

© 1SO 2009 - All rights reserved 3
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[n

Key

1 pipe wall

2 60° doublg¢ equal angle cutter
h  notch depth, in millimetres

~

5

notch length (1 x d,,) centred on test piece

[O]

Direction.
Figure 2 — Notching method

6.5 Numbher of test pieces

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

7 Condifioning

The test pieges shall be filled with watef, immersed in a water tank at 80 °C and allowed to conditipn in
accordance \vith the conditioning time stated in ISO 1167-1 for the pipe wall thickness.

8 Procedure

8.1 Hydrgstatic-pressure testing

8.1.1 Prespurize the test piece with water in accordance with ISO 1167-1 at a test temperature of §0 °C,
applying and mainmining the pressure Qpprifipd hy the rpfprring standard

8.1.2 Connect the test piece(s) to the pressurizing equipment and bleed off the air. After conditioning in
accordance with Clause 7, progressively and smoothly apply the test pressure, in the shortest time practicable
between 30s and 1 h, depending upon the size of the test piece and the capability of the pressurizing
equipment.

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

NOTE Table B.1 gives applicable pressure levels, dependent on material type and pipe series.

4 © 1SO 2009 - All rights reserved
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8.2 Ligament thickness measurement after testing

Measurement after testing should be carried out if premature failure has occurred. The following method is
recommended.

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,
bg, to an accuracy + 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.

6[0

<

Key
b. width of machined surface of notch

h  nptch depth

)y ligament thickness

Figure 3 — Measuremeént to calculate notch depth

Calcylate the notch depth, #, in millimetres, using'the Equation (1):

h = 0,5{dem - (a2 —bsz)}+0,866 by (1)

wherge

1 is the width of machined surface of the notch, in millimetres;

S

d

em IS the measured mean pipe outside diameter, in millimetres.

Calcylate the{ligament thickness, 6, from the notch depth and the individual average wgll thickness
alondside each notch position. Record the values obtained.

9 Testreport
The test report shall include the following information:

a) reference to this International Standard, i.e. ISO 13479:2009 and to the referring standard or
specification;

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

c) the cutter size and number of teeth;

d) the cutter speed, in revolutions per minute and the traverse speed, in millimetres per minute;

© 1SO 2009 - All rights reserved 5
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e)

f)

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;

the test pressure;

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

the details of any factors which could have affected the results, such as any incidents or any operations

not speq

the date

LSRN BT | RE D Y 4 1 Q4 ol ol
MMeu mr s 1mnerriadorial oldriuarug,

of the test.
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Annex A
(normative)

Ligament thicknesses
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