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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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Introduction

The System Standard, of which this is Part 2, specifies the requirements for a piping system and its
components made from unplasticized poly(vinyl chloride) (PVC-U). The piping system is intended to be used
for water supply and for buried and above-ground drainage and sewerage under pressure.
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INTERNATIONAL STANDARD
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Plastics piping systems for water supply and for buried and
above-ground drainage and sewerage under pressure —

Un

plasticized poly(vinyl chloride) (PVC-U) —

Part 2:

Pipes

1

This

chlofide) (PVC-U) for piping systems intended for water supply and for buried and above-ground ¢
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For temperatures between 25 °C and 45 °C, Figure A.1 applies.
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45 °d

This
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Scope

rage under pressure.
o specifies the test parameters for the test methods referredto in this part of ISO 1452.

njunction with ISO 1452-1 and ISO 1452-5, it is applicable to extruded PVC-U pipes without
5 with a socket (integral or not), intended to be usedforthe following:

water mains and services buried in the ground,;

conveyance of water above ground for both-outside and inside buildings;

buried and above-ground drainage-and sewerage under pressure.

bpplicable to piping systems.intended for the supply of water under pressure up to and inc
water) intended for human‘consumption and for general purposes as well as for waste

sure.
part of ISO 1452 specifies pipes for the conveyance of water and waste water up to and incl
E 1 The preducer and the end-user can come to agreement on the possibilities of use for tempe
on a casé-by-case basis.

part ‘of 1ISO 1452 specifies a range of pipe sizes and pressure classes, and gives 1
efning colours.

part of ISO 1452 specifies the characteristics of solid-wall pipes, made from unplasticiz¢d poly(vinyl

rainage and

h socket and

uding 25 °C
water under

uding 45 °C.

ratures above

equirements

NOTE 2

It is the responsibility of the purchaser or specifier to make the appropriate selections from these aspects,

taking into account their particular requirements and any relevant national regulations and installation practices or codes.

2

Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 1. General method
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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 1183-1:2004, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion
method, liquid pyknometer method and titration method

ISO 1452-1:2009, Plastics piping systems for water supply and for buried and above-ground drainage and
sewerage under pressure — Unplasticized poly(vinyl chloride) (PVC U) — Part 1: General

ISO 1452-5, Plastics piping systems for water supply and for buried and above-ground drainage and
sewerage under pressure — Unplasticized poly(vinyl chloride) (PVC U) — Part 5: Fitness for purpose of the

system
ISO 2505, T

ISO 2507-1:
method

ISO 3126, A
ISO 6259-1,

ISO 6259-2,

hermoplastics pipes — Longitudinal reversion — Test method and parameters

1995, Thermoplastics pipes and fittings — Vicat softening temperature — Part 1:¥Genera

astics piping systems — Plastics components — Determination of dimensions
Thermoplastics pipes — Determination of tensile properties — Part 4. General test method

Thermoplastics pipes — Determination of tensile properties — Part 2. Pipes mad

unplasticized poly(vinyl chloride) (PVC-U), chlorinated poly(vinyl chloride) (PVC-C) and high-impact poly

chloride) (P

ISO 7387-1,
Basic test m

ISO 7686, A
ISO 93111,

ISO 9852,
temperature

ISO 18373-1
the processi

EN 681-1:19
applications

EN 744:199

C-Hl)

Adhesives with solvents for assembly of PVC-U .pipe elements — Characterization — P
pthods

astics pipes and fittings — Determination of opacity
Adhesives for thermoplastic piping systems — Part 1: Determination of film properties

Unplasticized poly(vinyl chloride) \(PVC-U) pipes — Dichloromethane resistance at spe
(DCMT) — Test method

, Rigid PVC pipes — Differential scanning calorimetry (DSC) method — Part 1: Measureme
hg temperature

96, Elastomeric seals — Materials requirements for pipe joint seals used in water and drai
— Part 1: Vulcénized rubber

b, Plasticspiping and ducting systems — Thermoplastics pipes — Test method for resistan

external blows by thextound-the-clock method

test

e of
vinyl

art 1:

pified

nt of

nage
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3 Terms, definitions, symbols and abbreviated terms

For the purposes of this document, the terms, definitions, symbols and abbreviated terms given in ISO 1452-1
and the following apply:

L

m depth

length of socket

of engagement
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4 Material

4.1

Pipe material

The material to be used shall conform to ISO 1452-1 and to the requirements given in 4.2 and 4.3.

4.2

Density

The density, p, at 23 °C of the pipe, when measured in accordance with ISO 1183-1, shall be within the
following limits:

4.3

The
least

The
ISO

5

5.1

Whe
from
ISO

shall

5.2

The
and

NOT
part g

5.3

The
acco

1 350 kg/m3 < p < 1460 kg/m3

MRS-value

pipe material shall have a minimum required strength, MRS, as defined in 1S@-1452-1:2009
25 MPa.

manufacturer of the compound or formulation shall confirm the “"MIRS by testing as
1452-1:2009, 4.4.1 or 4.4.2, respectively.

General characteristics

Appearance
h viewed without magnification the internal andcexternal surfaces of pipes shall be smooth, cl
scoring, cavities and other surface defects-{o an extent that would prevent conformity to

1452. The material shall not contain any impurities visible without magnification. The ends
be cut cleanly and square to the axis ofithe pipe.

Colour

colour of the pipes shall bé_either grey, blue or cream for water supply, and grey or brown
sewerage under pressure..The colour of the pipes shall be uniform throughout the wall.

E Attention is drawn’to the fact that the colouring of pipes for the supply of water for human consu
f national regulation

Opacity.of-pipes intended for the above-ground conveyance of water

wall of the pipe shall be opaque and shall not transmit more than 0,2 % of visible light when
rdance with ISO 7686.

,4.4.1, of at

lescribed in

ean and free
this part of
of the pipe

for drainage

mption can be

measured in

6 Geometrical characteristics

6.1

Measurement of dimensions

Dimensions shall be measured in accordance with ISO 3126.

6.2

Nominal outside diameters

The nominal outside diameter, d,,, of a pipe shall conform to Table 1.

© 1SO 2009 - All rights reserved
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6.3 Mean outside diameters and their tolerances

The mean outside diameter, dg,,

the tolerance given in Table 1.

The tolerance for out-of-roundness shall conform to Table 1.

of a pipe shall conform to the applicable nominal outside diameter, d,,, within

Table 1 — Nominal outside diameters and tolerances

Dimensions in millimetres

Nominaloutside |  Toleranceformean |  Tolerance for out-of-roundness®
diameter outside diameter, 4,2
d, b S 20to S 16° S12,5t0 S 59
12 0,2 — 0,5
16 0,2 — 0,5
20 0,2 — 0,6
25 0,2 — 0,5
32 0,2 — 0,5
40 0,2 1,4 0,5
50 0,2 1,4 0,6
63 0,3 1,5 0,8
75 0,3 1,6 0,9
90 0,3 1,8 11
110 0,4 22 14
125 0,4 2, 1,5
140 0,5 2,8 1,7
160 0,5 3,2 2,0
180 0,6 3,6 2,2
200 0,6 4,0 2,4
225 0,7 4,5 2,7
250 0,8 5,0 3,0
280 0,9 6,8 3,4
315 1,0 7,6 3,8
355 (N 8,6 4,3
400 1,2 9,6 4,8
450 1,4 10,8 54
500 1,5 12,0 6,0
560 1,7 13,5 6,8
630 1,9 15,2 7,6
710 2,0 17,1 8,6
800 2,0 19,2 9,6
900 20 21,6 —
1 000 20 24,0 —
@ | The.tolerance conforms to grade D of ISO 11922-1031 for d, < 50 and to grade C for 4 > 50. The tolerance
is expressed in the form *'6 mm, where x is the value of the tolerance.
b The tolerance is expressed as the difference between the largest and the smallest outside diameter in a
cross-section of the pipe (i.e. dg, max — e, min)-
¢ Ford, < 250, the tolerance conforms to grade N of ISO 11922-113],
For d_ > 250, the tolerance conforms to grade M of ISO 11922-1B]. The requirement for out-of-roundness is only
applicable prior to storage.
d Fora d, of 12 to 1 000, the tolerance conforms to 0,5 grade M of ISO 11922-1B]. The requirement for out-
of-roundness is only applicable prior to the pipe leaving the manufacturer's premises.

© 1SO 2009 - All rights reserved
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6.4 Wall thickness and their tolerances

The nominal wall thickness, e,,, is classified with the pipe series S. The nominal wall thickness corresponds to
the minimum allowable wall thickness.

The nominal wall thickness shall conform to Table 2, as appropriate to the pipe series.

The tolerance for wall thickness, e, shall conform to Table 3.

Table 2 — Nominal (minimum) wall thicknesses

Pipe series S
. Nominal (minimum) wall thickness
Nominal
outside S 20 S 16 S12,5 S 10 S8 S6,3 S5
diameter, | (SDR41) | (SDR33) | (SDR 26) | (SDR21) | (SDR 17) | (SDR-13,6) | (SDR 11)
d
" Nominal pressure PN based on design coefficient.C'= 2,5
PN 6 PN 8 PN 10 PN 12,5 PN 16 PN 2
12 — — — — — 1,5
16 — — — — — 1,5
20 — — — — 1,5 1,9
25 — — — 1,5 1,9 2,3
32 — 1,5 1,6 1,9 24 29
40 1,5 1,6 1,9 24 3,0 3,7
50 1,6 2,0 2.4 3,0 3,7 4,6
63 2,0 25 3,0 3,8 4,7 5,8
75 2,3 29 3,6 4.5 5,6 6,8
90 2,8 35 4,3 54 6,7 8,2
Nominal pressure PN based on design coefficient C = 2,02
PN 6 PN 8 PN 10 PN 12,5 PN 16 PN 20 PN 2%
110 2,7 34 4,2 53 6,6 8,1 10,0
125 3.1 3:9 4.8 6,0 7,4 9,2 11,4
140 3,5 4,3 5,4 6,7 8,3 10,3 12,7
160 4,0 4,9 6,2 7,7 9,5 11,8 14,6
180 4.4 55 6,9 8,6 10,7 13,3 16,4
200 4,9 6,2 7,7 9,6 11,9 14,7 18,2
225 5,5 6,9 8,6 10,8 13,4 16,6 —
250 6,2 7,7 9,6 11,9 14,8 18,4 —
280 6,9 8,6 10,7 13,4 16,6 20,6 —
315 7,7 9,7 12,1 15,0 18,7 23,2 —
355 8,7 10,9 13,6 16,9 21,1 26,1 —
400 9,8 12,3 15,3 19,1 23,7 29,4 —
450 11,0 13,8 17,2 21,5 26,7 33,1 —
500 123 153 191 239 297 368 —
560 13,7 17,2 21,4 26,7 — — —
630 15,4 19,3 241 30,0 — — —
710 17,4 21,8 27,2 — — — —
800 19,6 24,5 30,6 — — — —
900 22,0 27,6 — — — — —
1000 24,5 30,6 — — — — —
@  To apply a design coefficient of 2,5 (instead of 2,0) for pipes with nominal diameters above 90 mm, the
next higher pressure rating, PN, shall be chosen.
NOTE 1 The nominal wall thicknesses conform to ISO 406541,
NOTE 2 The PN 6 values for S 20 and S 16 are calculated with the preferred number 6,3.

© 1SO 2009 - All rights reserved 5
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Table 3 — Tolerance on wall thicknesses at any point

Dimensions in millimetres

Nominal (minimum)

Tolerance for wall

Nominal (minimum)

Tolerance for wall

wall thickness thickness wall thickness thickness
e, b e, b
> < > <

1,0 2,0 0,4 21,0 22,0 2,4
2,0 3,0 0,5 22,0 23,0 2,5
3,0 4,0 0,6 23,0 24,0 2,6
4.0 5.0 0.7 24.0 250 2.7
5]0 6,0 0,8 25,0 26,0 2,8
6]0 7,0 0,9 26,0 27,0 2,9
710 8,0 1,0 27,0 28,0 3,0
8|0 9,0 1,1 28,0 29,0 3.1
9]0 10,0 1,2 29,0 30,0 3,2
10,0 11,0 1,3 30,0 31,0 3,3
11,0 12,0 1,4 31,0 32,0 3,4
13,0 13,0 1,5 32,0 33,0 3,5
13,0 14,0 1,6 33,0 34,0 3,6
14,0 15,0 1,7 34,0 35,0 3,7
14,0 16,0 1,8 35,0 36,0 3,8
14,0 17,0 1,9 36,0 370 3,9
11,0 18,0 2,0 37,0 38,0 4.0
18,0 19,0 2,1
19,0 20,0 2,2
20,0 21,0 2,3

NOTE|1 The tolerance applies to the nominal (minimum) wall thickness and is expressed in the form *’6 mm,

where [ is the value of tolerance for the mean wall thickness, e :

NOTE|2 The tolerance for wall thickness, e, at any point, conforms to grade W of ISO 11922-113],

6.5 Length of pipe

The nomina
portions, as

NOTE

manufacturerjand the purchaser:

pipe length, /, shall bea.minimum length which does not include the depth of the soch
shown in Figure 1.

eted

The preferred nominal fength of pipe is 6 m. Other lengths are subject to agreement between the

© 1SO 2009 - All rights reserved
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o
-

A
 J

Figure 1 — Points of measurement for nominal pipe lengths
6.6 | Pipes with sockets

6.6.1 Sockets for solvent cementing

The dimensions of sockets for solvent cementing are given in Figure 2. They shall conform to Table 4.

L/2 | L/2

A
 J

Figure 2 — Socket for solvent cementing

The nominal inside diameter of a socket shall be equal to the nominal outside diameter, d,,, of the pipe.

The maximum included internal angle of the socketed portion shall not exceed 0°30' (30 min).

The requirements for mean inside diameters, d,,,, of sockets shall apply at the midpoint of the socket length.

© 1SO 2009 - All rights reserved 7
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Table 4 — Dimensions of sockets for solvent cementing

Dimensions in millimetres

Nominal inside Mean inside diameter of Maximum out-of- Minimum socket length
diameter of socket socket roundness for d;
dn dim, min dim, max 2 Lminb
12 12,1 12,3 0,25 12,0
16 16,1 16,3 0,25 14,0
20 20,1 20,3 0,25 16,0
25 25,1 25,3 0,25 18,5
32 32,1 32,3 0,25 220
40 40,1 40,3 0,25 26,0
50 50,1 50,3 0,3 31,0
63 63,1 63,3 0,4 37,5
75 75,1 75,3 0,5 43,5
90 90,1 90,3 0,6 5150
110 110,1 110,4 0,7 67,0
125 125,1 125,4 0,8 68,5
140 140,2 140,5 0,9 76,0
160 160,2 160,5 1,0 86,0
180 180,2 180,6 1.1 96,0
200 200,2 200,6 1,2 106,0
225 2253 225,7 1,4 118,5
250 250,3 250,8 1,5 131,0
280 280,3 280,9 1,7 146,0
315 315,4 316,0 1,9 163,5
355 355,4 356,1 2,0 183,5
400 400,4 401,2 2,0 206,0
a The out-of-roundness tolerances are rounded values 0f0,25 grade M to ISO 11922-1[31,
b The minimum socket lengths are equal to (0,54, +6.mm) or 12 mm if (0,54, + 6 mm) < 12 mm.

6.6.2 Sockets for elastomeric ring seal-type joints

The minimum depth of engagement, my;,, of single sockets with elastomeric ring seal joints (see Figure|3) is

based on pif

The wall thi
minimum w3

e lengths up to 12 m-and shall conform to Table 5.

than 0,8 timés the minimum wall thickness of the connecting pipe.

The require
engagement

, ui.

ckness of the sockets at any point, except the sealing ring groove, shall not be less thap the
Il thickness af thié connecting pipe. The wall thickness of the sealing ring groove shall not b less

mentsfor mean inside diameters, d;,,, of sockets shall apply at the midpoint of the depth of
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Key
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% v vy Y t o | 7
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£
m + 0'05de,min

tart of sealing area.

qg
nd of cylindrical part of socket and pipe
Figure 3 — Socket and spigot end for pipes with-elastomeric sealing

J

B

e 3 shows the engagement if the spigot end is pushedto the socket bottom.

Figu
For assembly instructions, see ISO/TR 4191 (1

NOTE
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Table 5 — Dimensions of sockets for elastomeric ring seal joints

Dimensions in millimetres

Nominal inside | Minimum mean Maximum permissible Minimum Length of socket
diameter of |inside diameter of out-of-roundness for d° depth of entrance and
socket socket engagement sealing area
d, dim, min® S20to S 16 S12,5t0S 5 Mein © A
20 20,3 — 0,3 55 27
25 25,3 — 0,3 55 27
32 32,3 0,6 0,3 55 27
40 40,3 0,8 0,4 55 28
5( 50,3 0,9 0,5 56 30
64 63,4 1,2 0,6 58 32
75 75,4 1,2 0,7 60 34
9( 90,4 1,4 0,9 61 36
11D 110,5 1,7 1.1 64 40
12p 125,5 1,9 1,2 66 42
14p 140,6 21 1,3 68 44
16D 160,6 2,4 1,5 71 48
18p 180,7 2,7 1,7 73 51
20p 200,7 3,0 1,8 75 54
22pb 225.,8 3,4 21 78 58
25D 250,9 3,8 23 81 62
28p 281,0 5.1 2,6 85 67
31p 316,1 5,7 29 88 72
35p 356,2 6,5 3,3 90 79
40p 401,3 7,2 3,6 92 86
45p 451,5 8,1 4.1 95 94
50p 501,6 9,0 4,5 97 102
56p 561,8 10,2 5.1 101 112
63p 632,0 11,4 57 105 123
71p 712,3 12,9 6,5 109 136
a dim’ mih 1S measured in the middle of the engagement, ‘s and is calculated using the applicable Equation (1), (2) or (3):
dim, mi1=dn+0'3 mm ( )
whenld, < 50;
din ik = dy + 0,4 mm @
when[63 < d, < 90;
dio. mih = 1,003 d + 0,17 mm 3)
whenld > 110.
The valueg obtained shall be founded to the next greater 0,1 mm.
b The olut-of-roundness télerances are rounded values of 0,75 grades to ISO 11922-1B] for S 20 to S 16 as follows:
0,75 grade M for32)< d, < 50;
0,75 grade N.for 63 < d,, < 250;
0,75 grade'M'for 280 < d, < 710.
For pipe séries’S 12,5t0 S 5: 0,375 grade M, except 0,3 grade Mford < 32
¢ The value of m . is calculated from the applicable Equation (4) or (5):
Mo =50 mm +0,22d, — 2¢ (S 10), “)
when d, < 280;
m =70 mm+ 0,154, - 2e (S 10), (5)
when 4, > 280.
The values obtained shall be rounded to the next greater 1,0 mm.
4 The value of ¢ is calculated using the following equation: ¢ =22+ 0,16d,, and c is given only for guidance in calculating
minimum spigot lengths. The manufacturer shall state the c-values in his catalogue.
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Pipe ends for ring seal or solvent cement joints

Pipes with plain ends intended to be used with elastomeric ring seal sockets shall be chamfered as shown in
Figure 3. Pipes with plain ends intended to be used for solvent cement joints shall have all the sharp edges
removed.

7

7.1

Classification and selection of pipes

Classification

Pipep shall be classified according to their nominal pressure, PN, and the pipe series S.

7.2

The

Selection of nominal pressure and pipe series S for water up to and including

Equation (6):

The

7.3

The
nom

_ 100'8
S

PN

bpplicable pipe series shall be taken from Table 2.

Determination of the allowable operating pressure for water up to 45 °C

allowable operating pressure, PFA, for temperatuires up to and including 25 °C shall be
nal pressure, PN.

25°C

nominal pressure, PN, the pipe series S and the design stress, o, are connected by the rglationship in

(6)

equal to the

To d¢etermine the allowable operating pressure, PFA, for temperatures between 25°C anfd 45 °C, a
supplementary derating factor, f7, shall be applied to the nominal pressure, PN, as given in Equati

This

NOT

8

8.1

PFA = /7 x PN

factor is given in Figure A.1.

Another derating (factor, f,, can be used, taking account of the application. Normally f, equal

valugs, see related installation documents, e.g. ISO/TR 4191011,

Mechanical characteristics

Impact strength

5 with 2 nominal wall thickness of 14 9 mm or less_if tested for resistance ta external bloy

pn (7):

(7)

b 1. For other

s at 0 °C in

Pipe

accordance with EN 744 shall have a true impact rate (TIR) of not more than 10 % when tested at the levels
given in Table 6.

Pipes in the series S 5 to S 10 shall be tested at the medium level M and pipes in the series S 12,5 to S 20

shall

be tested at the high level H.

The type of the striker shall be as given in EN 744:1995, Table 2, depending on the mass of the falling weight.

The

sampling procedure shall conform to EN 744.

NOTE For practical reasons, this test cannot be applied for pipes with 4, <20 mm.

© 1SO 2009 - All rights reserved

11


https://standardsiso.com/api/?name=79fb71bf6e742fcb2d8dfdd8337ac808

ISO 1452-2:2009(E)

Table 6 — Requirements for the falling weight impact test

Nominal Medium level M High level H
outside . .
di Mass of Fall height Impact Mass of | Fall height Impact
iameter . ab . ab
d falling energy falling energy
n weight weight
mm kg m Nm kg m Nm
20 0,5 0,4 2 0,5 0,4 2
25 0,5 0,5 25 0,5 0,5 2,5
32 0,5 0,6 3 0,5 0,6 3
40 0.5 08 4 0.5 0.8 4
50 0,5 1,0 5 0,5 1,0 5
63 0,8 1,0 8 0,8 1,0 8
75 0,8 1,0 8 0,8 1,2 9,5
90 0,8 1,2 9,5 1,0 20 20
110 1,0 1,6 16 1,6 2,0 31
125 1,25 2,0 25 2,5 2,0 49
140 1,6 1,8 28 3,2 1,8 57
160 1,6 2,0 31 3,2 2,0 63
180 2,0 1.8 35 4.0 1,8 71
200 2,0 2,0 39 4.0 2,0 78
225 2,5 1,8 44 5,0 1,8 88
250 2,5 2,0 49 5,0 2,0 98
280 3,2 1.8 57 6.3 1,8 111
>315 3,2 2,0 63 6y3 2,0 124
a8  Based on g=9,81 m/s2
b Fpr less than 10, rounded off to 0,5; for greater than 10, roufided off to integers.

8.2 Resigtance to internal pressure

Pipes shall jwithstand, without bursting or leakage, the hydrostatic stress induced by internal hydrostatic
pressure when tested in accordance with-ISO 1167-1, using the test conditions specified in Table 7.

For this test] end caps type A or Brin accordance with ISO 1167-1 may be used. In case of dispute, end [caps
type A shall pe used.

Table 7 — Pressure test requirements for pipes

Characteristic Requirement Test parameters Test method
Temp. Circumferential Time | Type of [ Number
stress test of test
pieces?
°C MPa h

Short- and long- No failure during 20 42,0 1 Water in 3 ISO 1167-1 and
t t th the test t ISO 1167-2
erm streng e tes 60 12,55 1000 water

a The number of test pieces given indicates the number required to establish a value for the characteristic described in the table.
The number of test pieces required for factory production control and process control should be listed in the manufacturer’s quality plan.

b If tested with the circumferential stress of 12,5 MPa, due to statistical spread of the test results, test times less than 1 000 h can be
achieved. In this case, a retest procedure with a circumferential stress of 12,5 MPa or 10,0 MPa shall be performed with pipes of the
same production batch and double sampling. If the retest results are positive, the requirement of the minimum reference curve for PVC-
U 250, given in ISO 1452-1:2009, 4.4.2, is deemed to be verified.
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Integral sockets shall be tested in accordance with ISO 1167-1, using the test parameters given in Table 8.
For this test, end caps type B in accordance with ISO 1167-1 may be used and the socket entrance may be
externally reinforced to prevent a displacement of the sealing ring.

Table 8 — Pressure test requirements for all types of integral sockets on pipes

Characteristic | Requirement Test parameters Test method
Nominal | Temp. Pressure | Time | Type Number
diameter of test of test
d, °C bar h pieces?
Shoft-term No failure <90 mm 20 4,2 xPN 1 Water 3 ISO 1167-1 and
strength during the test - 90 mm 20 3.36 x PN 1 in water 3 IISO 1167-2

a

num

The number of test pieces given indicates the number required to establish a value for the characteristicdescribed irf
er of test pieces required for factory production control and process control should be listed in the manufacturer’'s qu

the table. The
ality plan.

9 Physical characteristics

When tested in accordance with the test methods as specified in Table/ 9 using the indicated par
pipeshall have physical characteristics conforming to the requirements given in Table 9.

Table 9 — Physical characteristics

ameters, the

Characteristic Requirement Test parameters Test method
Vicat softening temperature | > 80 °C Shall canferm to ISO 2507-1 ISO 2507-1
(VST Number of test pieces?: 3
Longitudinal reversion Maximum 5 % Test'temperature: (150 £ 2)°C ISO 2505,
Number of test pieces @ 3 Method:
Test period for: liquid bhth b
e < 8mm 15 min
e>8 mm 30 min
or
Test temperature (150 £ 2) °C ISO 2505,
Number of test pieces @ 3 Method:
Test period for: hot air bven
e<8mm 60 min
8mm<e <16 mm 120 min
e>16 mm 240 min
Resistance to dichloro- No attack at any Temperature of bath (15x1)°C ISO 9852
met:[ane at a specific part of the surface | Number of test pieces @ 1
temperature of the test piece Immersion time 30 min
(Degree of\gelation) Min. wall thickness 1,5 mm
Unigxialtensile test Maximum stress Test speed 5+ 1 mm/min ISO 6259-1
(Alternative testmethod- n =45 MPa Testtemperature (23=2°C and
case of dispute resistance to Strain at break ISO 6259-2
dichloromethane shall be > 80 %
used) -
DSC (Alternative test method | B onset Shall conform to ISO 18373-1 ISO 18373-1
tq resistance to temperature Number of test pieces: 4
dichloromethane)°® < 185 °C

a

b

[

used.

In case of dispute, the liquid bath method shall be used.

The number of test pieces given indicates the number required to establish a value for the characteristic described in the table. The
number of test pieces required for factory production control and process control should be listed in the manufacturer’'s quality plan.

This test is not intended to be used for factory production control. In case of dispute, the resistance to dichloromethane shall be

© 1SO 2009 - All rights reserved
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10 Sealing rings

The material of the elastomeric sealing ring used in joint assemblies for pipes shall be chosen from EN 681-1

and shall conform to the appropriate class.

The sealing ring shall have no detrimental effect on the properties of the pipe and shall not cause the
assembly to fail the functional requirements of ISO 1452-5.

11 Adhesives

test

The adhesivie(s) shall have no detrimental effects on the pipe and shall not cause the test assembly to fiil to

conform to 18O 1452-5.

The adhesiyes shall be identified in accordance with ISO 7387-1 and their properties shall,‘conform to

ISO 9311-1.

12 Performance requirements

When pipes| conforming to this part of ISO 1452 are jointed to each other ,or'ito components conforming to

other parts df ISO 1452, the pipes and the joints shall conform to ISO 1452-5;

13 Marking

13.1 General

The markind elements shall be printed or formed directly on the pipe with a maximum interval of 1 m in suich a

way that affer storage, weathering, handling and installation, legibility is maintained during the use o
products.

NOTE The manufacturer is not responsible for'marking being illegible due to actions caused by installation an
such as painting, scratching, covering of the pipes or by use of detergents on the pipe.

Marking shall not initiate cracks or othen types of defects which would impair conformity to the requiremer
this part of 1O 1452.

If printing is psed, the colouring’of the printed information shall differ from the basic colouring of the pipe.

The size of the markingsshall be such that the marking is legible without magnification.

13.2 Minimum required marking

f the

i use

ts of

The minimum_required marking on pipes shall conform to Table 10

14 © 1SO 2009 — All rights reserved
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Table 10 — Minimum required marking on pipes

Aspects

Mark or symbol

— Number of this International Standard

— Manufacturer's name and/or trademark

— Material

— Nominal outside diameter d,, x wall thickness ¢,
— Nominal pressure PN@

— Manufacturer's informationP

— Intended use®

ISO 1452
Xyz

PVC-U

e.g. 110x 6,6
e.g. PN 16
e.g. 90.06.14
e.g. W/P

2 The marking of the pipe series S may be included, e.g. PN 16/S 8.

13.3

Pipep

addif
acco

Pipe

b To provide traceability, the following details shall be given:
— the production period, the year, in figures or in code;

and/or internationally;
— identification of the extrusion line, if relevant.

— a name or code for the production site, if the manufacturer is producing in different sitess natior]

€ For information on abbreviations, see CEN/TR 15438[5] and/or national rules.

ally

Additional marking

rdance with the other standard(s).

conforming to this part of 1SO 1452 and also conforming to other standard(s) may
ionally with the number(s) of the other standard(s), together with the minimum requireg

5 conforming to this part of ISO 1452, which are third party certified, may be marked accordin

J

© 1SO 2009 - All rights reserved
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A.1 Nomi

Annex A
(normative)

Allowable operating pressures

nal pressures of pipes

The nomina
diameter of {

pressure, PN, of a pipe shall be designated in accordance with Table A.1, depending:-0
he pipe and the pipe series S.

Table A.1 — Nominal pressures of pipes

n the

Nominal Nominal pressures
djameter
Pipe series
d
" S 20 S 16 S12,5 S10 S8 S6,3 S5
(SDR 41) | (SDR33) | (SDR 26) | (SDR 21) | (SDR 1)} (SDR 13,6) | (SDR 11)
<90 — PN 6 PN 8 PN 10 PN 12,5 PN 16 PN 20
>90 PN 6 PN 8 PN 10 PN 12,5 RPN 16 PN 20 PN 25
A.2 Nominal pressures of the system
All system ¢omponents conforming to this part oft1SO 1452 shall be classified and marked with PN| and
optionally with the pipe series S. Every component can be used at a temperature up to and including 25 °[C for
an operating pressure in bar equal to or less than the indicated PN.
This means that fittings and valves may(be*used in combination with pipes marked with the same or lowerf PN.
The whole slystem allows the operating pressure to be equal to or less than that of the component having the
lowest presdure rating.
A.3 Derating factorfor service temperatures between 25 °C and 45 °C
The derating factar,-f7, for service temperatures between 25 °C up to 45 °C shall be taken from Figurg A.1.
The deratind facter is based on long-term experience and test results.
EXAMPLE Consider a pipe with PN 12,5 to be applied for water at 40 °C. From Figure A.1 the derating factor at

40 °C is 0,71. Therefore the maximum allowable operating pressure at 40 °C in continuous use is: 0,71 x 12,5 bar =

8,88 bar.

16
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YA

1,2

1,0

0,8

0,6

0,4

4/

10 20 30 40 50 60

X dervice temperature, in degrees Celsius
Y (derating factor, f;

Figure A.1 — Derating factor, /7, for service temperatures up to 45 °C

A.4| Derating factor related:to application of the system

For applications which need\additional derating factors, e.g. more safety than included in the oyerall service
(design) coefficient of 2,0-0r-2,5, an additional factor, f,, shall be chosen at the design stage.

The pllowable operating pressure, PFA, in continuous use shall be calculated using Equation (A.1):

PFA = f < fx x PN (A1)

wher|e:

PFA is the allowable operating pressure;
T is the derating factor for service temperatures between 25 °C and 45 °C;
A is the derating factor related to the application;
PN is the nominal pressure.
NOTE 1 PFA and PN are expressed in the same unit of pressure, preferably in bars.

NOTE 2  Where there is no specific requirement, f, = 1.
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B.1 General

Annex B
(normative)

Imperial (inch)-sized pipes

All clauses qf this part of ISO 1452 shall apply, together with the following clauses. The specifications-given in

this annex afe for the requirements which differ from those given in Clauses 1 to 13.

B.2 Geometrical characteristics

B.2.1 Meah outside diameters and their tolerances

For the purppses of 6.3, Table B.1 shall apply in place of Table 1.

Table B.1 — Mean outside diameters and tolerances

Dimensions in millimetres

Nominal size Mean outside diameter Tolerance for
. out-of-roundness
in dem, min dem, max
% 17,0 12,3 0,3
Ya 21,2 21,5 0,3
Ya 26,6 26,9 0,3
1 334 33,7 0,5
1Y4 421 42,4 0,5
1% 48 48,4 0,5
2 60,2 60,5 0,7
3 88,7 89,1 1,0
4 114,1 114,5 1,2
6 168,0 168,5 1,7
8 218,8 219,4 2,2
10 272,6 273,4 2,8
12 3234 324,3 3,3
16 405,9 406,9 4,2
18 456,7 4577 4.6
20 507,5 508,5 5,2
24 609,1 610,1 6,2

B.2.2 Wall thicknesses and their tolerances

For the purposes of 6.4, the following shall apply.

The nominal wall thicknesses, e, shall be classified according to the PN rating of the pipe, as given in

Table B.2.

The tolerances on the wall thickness at any point shall conform to Table B.3.

18
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