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A comma is used as the decimal marker.

National foreword

This standard has been prepared by Technical Committee ISO/TC 138 “Plastics pipes, fittings and valves for
the transport of fluids” in collaboration with Technical Committee CEN/TC 155 “Plastics piping systems and
ducting systems” (Secretariat: NEN, Netherlands).

The responsible German body involved in its preparation was the Normenausschuss Kunststoffe (Plastics
Standards Committee), Working Committee NA 054-05-02 AA Priifverfahren fiir Rohre.

The DIN Standards corresponding to the International Standards referred to in this document are as follows:

ISO 1043-1 DIN EN ISO 1043-1
ISO 9080 DIN EN ISO 9080

Amendments
This standard differs from DIN EN ISO 12162:1996-04 as follows:
a) The standard has been editorially and technically revised.

b) In addition to the MRS classification, the CSR value has been specified as categorized required strength
at a temperature dand a time ¢.

c) For new materials, the minimum design coefficient C,.;, has been introduced.

min

Previous editions

DIN EN ISO 12162: 1995-11, 1996-04

National Annex NA
(informative)
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DIN EN ISO 1043-1, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristics

DIN EN ISO 9080, Plastics piping and ducting systems — Determination of the long-term hydrostatic strength
of thermoplastics materials in pipe form by extrapolation



Provided by : www.spic.ir

EUROPEAN STANDARD EN ISO 12162
NORME EUROPEENNE
EUROPA'SCHE NORM November 2009

ICS 23.040.20; 23.040.45 Supersedes EN ISO 12162:1995

English Version

Thermoplastics materials for pipes and fittings for pressure
applications — Classification, designation and design coefficient
(ISO 12162:2009)

Matiéres thermoplastiques pour tubes et raccords pour Thermoplastische Werkstoffe flir Rohre und Formstiicke
applications avec pression — Classification, désignation et fur Anwendungen unter Druck — Klassifizierung,
coefficient de calcul (ISO 12162:2009) Werkstoffkennzeichnung und Gesamtbetriebs-

(berechnungs-)Koeffizient (ISO 12162:2009)

This European Standard was approved by CEN on 10 October 2009.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN Management Centre has the same status as the
official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2009 CEN  All rights of exploitation in any form and by any means reserved worldwide Ref. No. EN ISO 12162:2009: E
for CEN national Members.



Provided by : www.spic.ir

DIN EN ISO 12162:2010-04
EN ISO 12162:2009 (E)

Contents Page
L =T o o 3
Lo LT o 4
1 8T o o - 5
2 NOIrmative referenCes ...t —————— 5
3 Terms and definitioNs ... ————————————— 5
4 MRS classification of materials in pipe fOrm...........o e 7
5 CRS,, ; value for specific design PUrPOSES ...t 8
6 Design CoeffiCient........oviiiiiii i ——— 8
7 Calculation of design stress based on MRS classification............ccooooiiiniiiii e, 9
8 Designation of materials in Pipe fOrm ........... s 9
Annex A (normative) The CRS j VAU ..o 10
A1 The CRS g / VAIUE ... 10
A2 Calculation of the design stress based on CRS ) , Value............ooviiiiinnsssns 11
[ 23] o1 TeT e [ =1 ] 4 17/ R 12



Provided by : www.spic.ir

DIN EN ISO 12162:2010-04
EN ISO 12162:2009 (E)

Foreword

This document (EN ISO 12162:2009) has been prepared by Technical Committee ISO/TC 138 “Plastics pipes,
fittings and valves for the transport of fluids” in collaboration with Technical Committee CEN/TC 155 “Plastics
piping systems and ducting systems” the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by May 2010, and conflicting national standards shall be withdrawn at the
latest by May 2010.

Attention is drawn to the possibility 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 all such patent rights.

This document supersedes EN ISO 12162:1995.

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

Endorsement notice

The text of ISO 12162:2009 has been approved by CEN as a EN ISO 12162:2009 without any modification.
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Introduction

The revision of this International Standard incorporates the introduction of a CRS,, value (categorized
required strength at a temperature @ and time ¢), in addition to the MRS classification and the introduction of
minimum design coefficients for additional materials.

The classification in this International Standard does not qualify a material for a specific application. For
specific applications, the relevant product standards require that additional mechanical and physical properties
be met.
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1 Scope

This International Standard establishes the classification of thermoplastics materials in pipe form and specifies
the material designation. It also specifies a method for calculating the design stress.

It is applicable to materials intended for pipes and fittings for pressure applications.

NOTE 1 Classification, minimum design coefficient and calculation method are based on the resistance to internal
pressure with water at 20 °C for 50 years, derived by extrapolation using the method given in ISO 9080.

NOTE 2  Design coefficients for multilayer pipes are described in the appropriate product (system) standards.

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 1043-1, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristics

ISO 9080, Plastics piping and ducting systems — Determination of the long-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
long-term hydrostatic strength

OLTHS
quantity, with the dimension of stress, which represents the predicted mean strength at a temperature 6 and
time ¢

NOTE 1 The quantity is expressed in megapascals.
NOTE 2  Temperature, 6, is expressed in degrees Celsius and time, ¢, is expressed in years.

3.2

lower confidence limit of the predicted hydrostatic strength

OLpL

quantity, with the dimensions of stress, which represents the 97,5 % lower confidence limit of the predicted
hydrostatic strength at a temperature 6and time ¢
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NOTE 1 The quantity is expressed in megapascals.
NOTE 2  Temperature, 6, is expressed in degrees Celsius and time, ¢, is expressed in years.

3.3

minimum required strength

MRS

value of gjp, at 20 °C and 50 years, rounded down to the next smaller value of the R10 series or the R20
series

NOTE The R10 series conforms to 1SO 3['and the R20 series conforms to 1SO 497121,

3.4
categorized required strength at temperature ¢ and time ¢
CRS,,

value of ojp_at temperature & and time ¢, rounded down to the next smaller value of the R10 series or the
R20 series

NOTE 1 CRSy ;at 20 °C and 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 I1SO 3[' and the R20 series conforms to 1SO 4972,

3.5

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

NOTE 1 The minimum value of C, C._. , is defined and given for various thermoplastics pipe systems in Clause 6.

min’

NOTE 2  The design coefficient for a given application is specified in the relevant product (system) standard.

3.6 Design stress

3.6.1
design stress based on MRS classification

Os

stress derived by dividing MRS by the design coefficient C, i.e. o = MRS/C

NOTE 1 The maximum allowable design stress for a given material is derived by dividing MRS by the minimum design
coefficient, C;, i.e. o = MRS/C_ ;..

min’
NOTE 2  Design stress for a specific application is specified in the relevant product (system) standard.
3.6.2

design stress based on CRS , value

Os, 01

stress derived by dividing CRS , by the design coefficient C, i.e. o5 4,=CRS, /C

NOTE 1 The maximum allowable design stress for a given material is derived by dividing CRS, , by the minimum

design coefficient, C,;,, i.e. 65 4 =CRS, /Cpn-

NOTE 2  Design stress for a specific application is specified in the relevant product (system) standard.
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4 MRS classification of materials in pipe form

A thermoplastics material shall be classified by its o;p| values at 20 °C and 50 years, rounded down to the
next smaller value of the R10 series for o;p < 10 MPa or to the next smaller value of the R20 series for
o, pL = 10 MPa. This constitutes the MRS.

The classification number for a thermoplastics material shall be 10 times the MRS (when expressed in
megapascals) as indicated in Table 1.

Table 1 — MRS classification at 20 °C and 50 years

Range of lower confidence limits Minimum required strength Classification number?
O pL MRS
MPa MPa

1<op <125 1 10

1,25 < o p <1.6 1,25 12.5
16 <o p <2 1,6 16
2<0p <25 2 20
25< 0 p <3,15 2,5 25

315< o p <4 3,15 31.5
4<op <5 4 40
5<op <63 5 50
6,3< 0. p <8 6,3 63
8<op <10 8 80
10< 0o p <112 10 100
1M12< o0 <125 11,2 112
125 < o p <14 12,5 125
14 <o0p <16 14 140
16 <o p <18 16 160
18 < o p <20 18 180
20< 0o p <224 20 200
224 < o p <25 22,4 224
25 < o p <28 25 250
28< 0p <315 28 280
31,5 < o p <355 31,5 315
35,5 < o p <40 35,5 355
40 < o p <45 40 400
45 < o p <90 45 450
50 < o p <56 50 500

@ If the classification number is not an integer, a full stop is used instead of a comma.
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5 CRS,, value for specific design purposes

For design purposes at times other than 50 years and constant temperatures other than 20 °C, materials may
be further described by a CRSy t value. These values are not intended for use in applications with
temperature profiles, e.g. as defined in ISO 10508[3! for hot and cold water installations.

CRS, , is determined from the value of o;p|_at a temperature ¢ and a time ¢, by rounding it down to the next

smaller value of the R10 series for o p < 10 MPa or by rounding down to the next smaller value of the R20
series for 0 p| > 10 MPa. This constitutes the CRS , value as indicated in Annex A.

6 Design coefficient
The values of the design coefficient, C, are specified in the relevant product standards.

The values of the minimum design coefficient, Cp,;,, at 20 °C for thermoplastics piping systems shall be equal
to the value given in Table 2.

Higher design coefficients may be chosen in the case of:

a) specific requirements for the products, such as additional stresses and other effects which are considered
to occur in the application;

b) influence of temperature and time (if different from 20 °C, 50 years) and/or influence of environment;

c) standards that are based on MRS, where other temperatures of operation are required.

Table 2 — Values of C

min
Thermoplastics piping system Crin
ABS 1,6
PB 1,25
PE (all types) 1,25
PE-X 1,25
PP copolymer 1,25
PP homopolymer 1,6
PVC-C 1,6
PVC-HI 1,4
PVC-U 1,6
PVC-O (for MRS < 40) 1,62
PVC-O (for MRS > 40) 1,48
PVDF copolymer 14
PVDF homopolymer 1,6
PA11 1,6
PA12 1,6
PPSU 14
@ In accordance with Table 1 of ISO 16422:2006 [




Provided by : www.spic.ir

DIN EN ISO 12162:2010-04
EN ISO 12162:2009 (E)

7 Calculation of design stress based on MRS classification

The design stress, g, shall be calculated using Equation (1) and rounded to the next lower value in the R20
series:

MRS
oy =MeS (1)
where

MRS s the value of the minimum required strength (see 3.3);

C is the applicable value of design coefficient in accordance with Clause 6.

Unless otherwise specified in the relevant product standards, the maximum allowable design stress shall be
calculated using the minimum design coefficient, C,,y.

8 Designation of materials in pipe form
The designation of materials in pipe form shall include the following:
— the symbol of the material in accordance with ISO 1043-1;
— its classification number in accordance with Clause 4, unless otherwise specified in the product standards.
Example of the MRS designation of a PVC-U, with an MRS value of 25 MPa:
PVC-U 250

A material may be designated to the next lower classification number.
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Annex A
(normative)

The CRSy ; value

A.1 The CRSy , value

The CRSy , values are given in Table A.1.

The selected CRS, , time, ¢, shall not exceed 100 years. The extrapolation time factors stated in 1ISO 9080
shall be respected. The selected CRS, , temperature, 6, shall neither exceed the maximum ISO 9080 test
temperature for the material in question, nor be more than 20 °C below the lowest ISO 9080 test temperature,
provided that the material is still suitable for the intended application.

Table A1 — CRS, , values

Range of lower confidence limits Categorized required strength
OLpL CRSy,
MPa MPa
1<op <125 1
125<0p <16 1,25
16<0op <2 1,6
2<0p <25 2
25< 0 p <3,15 2,5
3,15 < o p <4 3,15
4<op <5 4
S5<op <63 5
6,3<0.p <8 6,3
8<op <10 8
10< 0. p <112 10
12< 05 <125 11,2
125 < o p <14 12,5
14 <o p <16 14
16 < o p <18 16
18 < o p <20 18
20< o p <224 20
224 <o p <25 22,4
25< o p <28 25
28 < o p <315 28
31,5< o p <355 31,5
35,5 < o p <40 35,5
40 < o p <45 40
45 < o p <50 45
50 < o p <56 50

10
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As an example of the use of the CRS , value, material with ¢;p| = 6,4 MPa at a given temperature of 70 °C
and time of 20 years is described as follows:

EXAMPLE CRS4:¢, 20 years = 6:3 MPa

A.2 Calculation of the design stress based on CRS , value
The design stress, o 4 ,, shall be calculated using Equation (A.1):

CRS
G 00= il (A1)

where

CRSy , is the value of the categorized required strength (see 3.4);

C is the applicable value of design coefficient in accordance with Clause 6.

Unless otherwise specified in the relevant product (system) standards, the maximum allowable design stress
shall be calculated using C;,-

11



Provided by : www.spic.ir

DIN EN ISO 12162:2010-04
EN ISO 12162:2009 (E)

(1]
(2]

(3]

(4]

12

Bibliography

ISO 3, Preferred numbers — Series of preferred numbers

ISO 497, Guide to the choice of series of preferred numbers and of series containing more rounded
values of preferred numbers

ISO 10508, Plastics piping systems for hot and cold water installations — Guidance for classification
and design

ISO 16422:2006, Pipes and joints made of oriented unplasticized poly(vinyl chloride) (PVC-O) for the
conveyance of water under pressure — Specifications



	DIN_EN_ISO_12162_2010-04_iso.pdf
	Scope
	Normative references
	Terms and definitions
	Design stress

	MRS classification of materials in pipe form
	CRS\(,€t value for specific design purp
	Design coefficient
	Calculation of design stress based on MRS classification
	Designation of materials in pipe form


		2010-04-13T11:46:46+0000
	10787 Berlin, Germany
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




