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Foreword 

This document (EN ISO 1 3479:2009) has been prepared by Technical  Committee ISO/TC 1 38 "Plastics pipes,  
fittings and  valves for the transport of fluids" in  col laboration  with  Technical  Committee CEN/TC 1 55 “Plastics 
piping  systems and  ducting  systems” the secretariat of which  is held  by NEN.  

This European Standard  shal l  be g iven the status of a national  standard,  either by publ ication of an  identical  
text or by endorsement,  at the latest by March 201 0,  and  confl icting  national  standards shal l  be withdrawn at 
the latest by March 201 0.  

Attention is drawn to the possibi l ity that some of the elements of this document may be the subject of patent 
rights.  CEN [and/or CENELEC] shall  not be held  responsible for identifying  any or al l  such patent rights.  

This document supersedes EN  ISO 1 3479:1 997.  

According to the CEN/CENELEC Internal  Regulations,  the national  standards organizations of the fol lowing 
countries are bound to implement this European Standard:  Austria,  Belgium,  Bulgaria,  Cyprus,  Czech 
Republ ic,  Denmark,  Estonia,  Finland,  France,  Germany,  Greece,  Hungary,  Iceland,  I reland,  I taly,  Latvia,  
Lithuania,  Luxembourg,  Malta,  Netherlands,  Norway,  Poland,  Portugal,  Romania,  Slovakia,  Slovenia,  Spain,  
Sweden,  Switzerland  and  the United  Kingdom.  

Endorsement notice 

The text of ISO 1 3479:2009 has been  approved by CEN as a EN  ISO 1 3479:2009 without any modification.  
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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  
establ ished has the right to be represented  on  that committee.  International  organizations,  governmental  and  
non-governmental,  in  l iaison with  ISO,  also take part in  the work.  ISO col laborates closely with  the 
International  Electrotechnical  Commission  (IEC) on al l  matters of electrotechnical  standardization.  

International  Standards are drafted in  accordance with  the ru les g iven in  the ISO/IEC Directives,  Part 2.  

The main  task of technical  committees is to prepare International  Standards.  Draft International  Standards 
adopted by the technical  committees are circulated  to the member bodies for voting.  Publ ication  as an  
International  Standard  requires approval  by at least 75 % of the member bodies casting  a vote.  

Attention is drawn to the possibi l ity that some of the elements of this document may be the subject of patent 
rights.  ISO shall  not be held  responsible for identifying  any or al l  such  patent rights.  

ISO 1 3479 was prepared by Technical  Committee ISO/TC 1 38,  Plastics pipes,  fittings and valves for the 
transport of fluids,  Subcommittee SC 5,  General properties of pipes,  fittings and valves of plastic materials and 
their accessories — Test methods and basic specifications.  

This second edition cancels and replaces the first edition  (ISO 1 3479:1 997),  which  has been technical ly 
revised.  
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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 

1  Scope 

This International  Standard  specifies a test method for determining  the resistance to slow crack growth of 
polyolefin  pipes,  expressed  in  terms of time to fai lure in  a  hydrostatic pressure test on  a pipe with  machined  
longitudinal  notches in  the outside surface.  The test is applicable to pipes of wal l  thickness greater than 5 mm.  

2 Normative references 

The fol lowing referenced documents are indispensable for the appl ication  of this document.  For dated 
references,  only the edition cited  applies.  For undated references,  the latest edition  of the referenced 
document (including  any amendments) appl ies.  

ISO 1 61 -1 ,  Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal 
pressures — Part 1: Metric series  

ISO 1 1 67-1 ,  Thermoplastics pipes,  fittings and assemblies for the conveyance of fluids — Determination of 
the resistance to internal pressure — Part 1: General method 

ISO 1 1 67-2,  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 31 26,  Plastics piping systems  — Plastics components  — Determination of dimensions  

ISO 61 08,  Double equal angle cutters with plain bore and key drive  

ISO 1 1 922-1 ,  Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1: 
Metric series  

3 Terms and definitions 

For the purposes of this document,  the terms and  definitions g iven in  ISO 1 61 -1  and  ISO 1 1 922-1  apply.  

4 Principle 

Lengths of pipe with  four machined  longitudinal  external  notches are subject to a hydrostatic pressure test 
whi lst immersed in  a  water tank at 80 °C in  accordance with  ISO 1 1 67-1  and  ISO 1 1 67-2.  The time to fai lure 
or test period  is recorded.  

NOTE I t is assumed that the fol lowing  test parameters are set by the standard  or specification  making  reference to 
this International  Standard:  

a) the number of test pieces,  if appl icable (see 6.5);  

b) the test pressure (see 8.1 );  

c) the test period  (see 8.1 ).  
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5 Apparatus 

5.1  Pipe pressure-testing equipment,  as specified  in  ISO 1 1 67-1 .  

5.2 Notch-machining equipment,  i .e.  a  mil l ing  machine with  a horizontal  mandrel  rigid ly fixed  to the bed  to 

enable the pipe to be securely clamped to give a straight test piece.  

The mandrel  shal l  support the pipe bore beneath  and  along the ful l  length  of the notch to be machined.  

The mil l ing cutter mounted  on a horizontal  arbor shal l  be a 60°  included-angle V-cutter conforming to 

ISO 61 08,  having a cutting  rate of (0,01 0 ±  0,002) (mm/r)/tooth (see example).  

EXAMPLE A cutter with  20 teeth rotating at 700 r/min,  traversed  at a speed of 1 50 mm/min,  has a cutting  rate of 

1 50/(20 ×  700) =  0,01 1  (mm/r)/tooth.  

The mil l ing  cutter shal l  be carefully protected  against damage.  The cutter shall  be subject to a running-in  
treatment amounting  to 1 0 m  of notching prior to its first use for the preparation of test pieces.  I t shal l  not be 
used for any other material  or purpose and  shall  be replaced after 500 m  of notching.  

The cutter shall  be checked for damage or wear after each 1 00 m  of cutting.  The cutter teeth  shall  be 
compared with  a new cutter by examination  with  a microscope using a magnification  of 1 0 to 20 times.  I f there 
is any evidence of damage or wear it shal l  be replaced.  

6 Test piece preparation 

6.1  General  

Prior to any measurements the test piece shall  be conditioned at (23 ±  2)  °C for at least 4 h .  

6.2 Test pieces 

Each test piece shall  comprise a length  of pipe sufficient to g ive a minimum free length  of pipe of (3dn  ±  5) mm 
between the end caps,  when fitted  for pressure testing in  accordance with  ISO 1 1 67-2,  where dn  is  the 
nominal  outside d iameter of the pipe.  For pipes with  a nominal  outside d iameter dn  >  31 5 mm,  a minimum free 
length of (3dn  ±  5)  mm shal l  be used  where practicable;  otherwise,  a minimum free length  of greater than  or 
equal  to 1  000 mm shal l  be used.  Type A end  caps in  accordance with  ISO 1 1 67-1  shal l  be used.  

NOTE The use of pipes less than  (3dn  ±  5)  mm and  notch  lengths of less than  the nominal  outside diameter is subject 
to further study.  

6.3 Notch location and measurement of dimensions 

Positions shal l  be marked for machining  four notches equally spaced around the pipe circumference (see 
Figure 1 ).  Measure the mean outside d iameter,  dem ,  of the test pipe and  the wall  thickness of the pipe in  the 
centre of the pipe at each  notch position  in  accordance with  ISO 31 26.  

6.4 Machining the notches 

6.4.1  I f the wal l  thickness of the test piece is greater than 50 mm,  the material  shall  be machined  with  a slot 
dri l l  of 1 5 mm to 20 mm diameter to leave approximately 1 0 mm to be removed by the V-cutter,  used  in  
accordance with  6.4.2.  

6.4.2 Each notch  shall  be machined  by cl imb mil l ing  (see Figure 2) to such  a depth  as to produce a pipe 
wal l  l igament thickness of between 0,78 and  0,82 times the minimum wall  thickness,  as specified  in  
ISO 1 1 922-1 ,  for the d iameter and  pressure series of the pipe as shown in  Table A.1  (see Note in  th is 
subclause).  The ends of each notch shal l  be al igned circumferential ly as shown in  Figure 1  and  Figure 2.  
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The length  of each notch,  at ful l  depth,  shal l  be equal  to the pipe nominal  outside diameter ±  1  mm.  For pipes 
greater than 31 5 mm in  diameter with  a free length  of pipe of less than (3 dn  ±  5)  mm,  the length of each notch,  
at ful l  depth,  shal l  be equal  to the free length  minus (500 ±  1 )  mm,  in  accordance with  6.2.  

NOTE To achieve a remaining l igament within  the required  tolerance range,  i t is  advisable to aim for a remaining 
l igament 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 l igament thickness,  δ
 lg.  

NOTE 1  Measurement can  be faci l i tated  through  the use of a d ial  gauge with  a narrow angle tip mounted  in  a V-block.  

NOTE 2  When difficulty is encountered in  measuring  the l igament thickness of thick wal led  pipe,  reference is made to 
the method  specified  in  8.2.  

6.4.4 The test piece shal l  have end caps fitted,  which  ensure that any longitudinal  internal  pressure load  wi l l  
act ful ly on  the pipe (e.g.  as shown for the type A arrangement in  ISO 1 1 67-2).  

 

Key 

1  end  cap 

δ
 lg  l igament thickness:  0,78 to 0,82 times minimum ISO wall  thickness,  in  mi l l imetres 

Figure 1  — Pipe test piece 
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Key 

1  pipe wal l  

2  60°  double equal  angle cutter 

h  notch  depth,  in  mi l l imetres 

ln  notch  length (1  ×  dn) centred  on  test piece 

a  Direction.  

Figure 2 — Notching method 

6.5 Number of test pieces 

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

7 Conditioning 

The test pieces shal l  be fi l led  with  water,  immersed in  a water tank at 80 °C and  al lowed to condition  in  
accordance with  the conditioning time stated in  ISO 1 1 67-1  for the pipe wal l  th ickness.  

8 Procedure 

8.1  Hydrostatic-pressure testing 

8.1 .1  Pressurize the test piece with  water in  accordance with  ISO 1 1 67-1  at a test temperature of 80 °C,  
applying  and  maintaining  the pressure specified  by the referring  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 30 s and  1  h,  depending upon the size of the test piece and  the capabil ity of the pressurizing 
equipment.  

8.1 .3 Maintain  the pressure unti l  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 fai lure,  
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.  
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8.2 Ligament thickness measurement after testing 

Measurement after testing  should  be carried  out if premature fai lure has occurred.  The fol lowing method is 
recommended.  

On completion  of the pressure test,  remove the test piece from the water tank and  al low 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,  
bs,  to an  accuracy ±  0,1  mm with  a microscope or equivalent means,  as shown in  Figure 3.  I f required  by the 
referring  standard,  measure the depth  of penetration of the crack.  

 

Key 

bs  width  of machined  surface of notch  

h  notch  depth  

δ
 lg  l igament thickness 

Figure 3 — Measurement to calculate notch depth 

Calculate the notch  depth,  h,  in  mil l imetres,  using the Equation (1 ):  

( )2 2
em em s s0, 5 0, 866h d d b b

⎡ ⎤
= − − +  ⎢ ⎥

⎣ ⎦
 (1 ) 

where 

bs  is the width  of machined surface of the notch,  in  mil l imetres;  

dem  is  the measured mean pipe outside d iameter,  in  mil l imetres.  

Calculate the l igament thickness,  δ  lg,  from the notch depth and the individual  average wall  th ickness 
alongside each notch position.  Record the values obtained.  

9 Test report 

The test report shall  include the following information:  

a) reference to this International  Standard,  i .e.  ISO 1 3479:2009 and to the referring standard  or 
specification;  

b) al l  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  mil l imetres per minute;  
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e) the mean pipe outside d iameter,  in  mil l imetres,  and the pipe series or SDR;  

f) the notch depth and  l igament thickness for each notch;  

g) the location of any failed  notch;  

h) the test pressure;  

i)  the time under pressure or the time to fai lure,  in  hours,  as applicable;  

j ) the detai ls of any factors which could  have affected  the results,  such as any incidents or any operations 
not specified  in  this International  Standard;  

k) the date of the test.  
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Annex A 
(normative)  

 
Ligament thicknesses 
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Table A.1  — Remaining ligament thicknesses for pipe series 

Dimensions in  mil l imetres 

SDR6 
S2,5 

SDR7,4 
S3,2 

SDR9 
S4 

SDR1 1  
S5 

SDR1 3,6 
S6,3 

SDR1 7 
S8 

SDR1 7,6 
S8,3 

SDR21  
S1 0 

SDR26 
S1 2,5 

SDR33 
S1 6 

SDR41  
S20 

Nominal  

outside 

diameter Ligament thickness,  δ
 l g
 

dn  min.  max.  min.  max.  min.  max.  min.  max.  min.  max.  min.  max.  min.  max.  min.  max.  min.  max. min.  max.  min.  max.  

32 4,2 4,4                     

40 5,2 5,5 4,3 4,5                   

50 6,5 6,8 5,4 5,7 4,4 4,6                 

63 8,2 8,6 6,7 7, 1  5,5 5,8 4,5 4,8               

75 9,8 1 0,3 8,0 8,4 6,5 6,9 5,3 5,6 4,3 4,5             

90 1 1 ,7 1 2,3 9,6 1 0,1  7,9 8,3 6,4 6,7 5,1  5,4 4,2 4,4 4,0 4,2         

1 1 0 1 4,3 1 5,0 1 1 ,8 1 2,4 9,6 1 0,1  7,8 8,2 6,3 6,6 5,1  5,4 4,9 5,2 4,1  4,3       

1 25 1 6,2 1 7,1  1 3,3 1 4,0 1 0,9 1 1 ,5 8,9 9,3 7,2 7,5 5,8 6, 1  5,5 5,8 4,7 4,9       

1 40 1 8,2 1 9,1  1 5,0 1 5,7 1 2,2 1 2,9 9,9 1 0,4 8,0 8,4 6,5 6,8 6,2 6,6 5,2 5,5 4,2 4,4     

1 60 20,7 21 ,8 1 7,1  1 8,0 1 4,0 1 4,7 1 1 ,4 1 2,0 9,2 9,7 7,4 7,8 7, 1  7,5 6,0 6,3 4,8 5, 1      

1 80 23,3 24,5 1 9,2 20,2 1 5,7 1 6,5 1 2,8 1 3,4 1 0,4 1 0,9 8,3 8,8 8,0 8,4 6,7 7, 1  5,4 5,7 4,3 4,5   

200 25,9 27,2 21 ,4 22,5 1 7,5 1 8,4 1 4,2 1 4,9 1 1 ,5 1 2,1  9,3 9,8 8,9 9,3 7,5 7,9 6,0 6,3 4,8 5, 1    

225 29,2 30,7 24,0 25,3 1 9,6 20,6 1 6,0 1 6,8 1 2,9 1 3,6 1 0,5 1 1 ,0 1 0,0 1 0,5 8,4 8,9 6,7 7, 1  5,4 5,7 4,3 4,5 

250 32,4 34,0 26,7 28,0 21 ,8 22,9 1 7,7 1 8,6 1 4,4 1 5,1  1 1 ,5 1 2,1  1 1 , 1  1 1 ,6 9,3 9,8 7,5 7,9 6,0 6,3 4,8 5,0 

280 36,3 38,1  29,9 31 ,4 24,3 25,6 1 9,8 20,8 1 6,1  1 6,9 1 2,9 1 3,6 1 2,4 1 3,0 1 0,5 1 1 ,0 8,3 8,8 6,7 7, 1  5,4 5,7 

31 5 40,8 42,9 33,6 35,3 27,3 28,7 22,3 23,5 1 8,2 1 9,1  1 4,6 1 5,3 1 4,0 1 4,7 1 1 ,7 1 2,3 9,4 9,9 7,6 8,0 6,0 6,3 

355 46,0 48,4 37,8 39,8 30,8 32,4 25,2 26,5 20,4 21 ,4 1 6,5 1 7,3 1 5,8 1 6,6 1 3,2 1 3,9 1 0,6 1 1 ,2 8,5 8,9 6,8 7, 1  

400   42,7 44,9 34,7 36,5 28,4 29,8 22,9 24,1  1 8,5 1 9,4 1 7,8 1 8,7 1 4,9 1 5,7 1 1 ,9 1 2,5 9,6 1 0,1  7,6 8,0 

450   48,1  50,6 39,0 41 ,0 31 ,9 33,5 25,8 27,1  20,8 21 ,9 1 9,9 21 ,0 1 6,8 1 7,6 1 3,4 1 4,1 1 0,8 1 1 ,3 8,6 9,0 

500     43,4 45,6 35,5 37,3 28,7 30,2 23,1  24,3 22,2 23,3 1 8,6 1 9,6 1 4,9 1 5,7 1 1 ,9 1 2,5 9,5 1 0,0 

560       39,7 41 ,7 32,1  33,8 25,9 27,2 24,9 26,2 20,8 21 ,9 1 6,7 1 7,5 1 3,4 1 4,1  1 0,7 1 1 ,2 

630       44,7 47,0 36,2 38,0 29,1  30,6 27,9 29,4 23,4 24,6 1 8,8 1 9,8 1 5,1  1 5,8 1 2,0 1 2,6 

71 0         40,8 42,9 32,8 34,5 31 ,4 33,0 26,4 27,8 21 ,2 22,3 1 7,0 1 7,9 1 3,6 1 4,3 

800         45,9 48,3 37,0 38,9 35,3 37,1  29,7 31 ,2 23,9 25,1 1 9,1  20,1  1 5,3 1 6,1  

900           41 ,7 43,9 39,8 41 ,8 33,5 35,2 27,1  28,5 21 ,5 22,6 1 7,2 1 8,0 

1  000           46,3 48,6 44,1  46,4 37,2 39,1  30,0 31 ,6 23,9 25,1  1 9,0 20,0 

1  200               44,6 46,9 36,0 37,9 28,4 29,8 22,8 24,0 

1  400                 42,0 44,2 33,1  34,8 26,7 28,0 

1  600                 48,0 50,4 37,8 39,8 30,5 32,1  
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Annex B  
(normative)  

 
Test-pressure levels for polyethylene 

NOTE I t is possible that the test is appl icable to other thermoplastics,  but test parameters would  need  to be 
developed.  

For a notch test for slow crack growth in  polyethylene (PE) pipe,  at the test temperature of 80 °C the 
applicable pressure levels depend on the material  type and  pipe series of test pipe as g iven in  Table B.1 .  

Table B.1  — Test-pressure levels 

Test pressure,  p  

bar 

Standard dimension 
ratio (SDR) 

S series 

PE 80 PE 1 00 

41  

33 

26 

21  

1 7,6 

1 7 

1 3,6 

1 1  

9 

7,4 

6 

20 

1 6 

1 2,5 

1 0 

8,3 

8 

6,3 

5 

4  

3,2  

2,5 

2 

2,5 

3,2 

4 

4,82 

5 

6,35 

8 

1 0 

1 2,5 

1 6 

2,3 

2,88 

3,68 

4,6 

5,54 

5,75 

7,3 

9,2 

1 1 ,5 

1 4,38 

1 8,4 

NOTE These pressure levels are calculated to give nominal  plain-pipe hydrostatic stress 

levels of 4,0 MPa in PE 80 materials and 4,6 MPa in  PE 1 00 materials using Equation (B.1 ):  

1 0 20
or

S SDR 1
p p

σ σ
= =

−
 (B.1 ) 

where 

σ  is  the hydrostatic stress,  in  megapascals;  

S is the pipe series;  

SDR is the standard dimension ratio.  
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