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National foreword

This British Standard is the official English language version of
EN 13555:2004.

The UK participation in its preparation was entrusted to Technical Committee
PSE/2, Jointing materials and compounds, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 28, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication
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Foreword

This document (EN 13555:2004) has been prepared by Technical Committee CEN/TC 74 "Flanges and their
joints", the secretariat of which is held by DIN.

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by endorsement, at the latest by June 2005, and conflicting national standards shall be withdrawn at the latest by
June 2005.

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

This document provides the test procedures to allow the generation of the gasket parameters to enable the design
equations established in EN 1591-1 to be employed. The same test procedures may be used for "Type Testing" of
gaskets and gasket materials. These procedures are not for routine quality control purposes.
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1 Scope

This document specifies the design parameters of gaskets and gasket materials required by EN 1591-1 and pro-
vides the test procedures for establishing the values of these parameters for inclusion in ENV 1591-2.

The testing procedures given might be applicable to gaskets of other shapes and dimensions but this shall be indi-
cated in the report.

Gaskets which are wholly based upon elastomers, or based upon elastomer with the inclusion of particulate fillers
or particulate reinforcement, are beyond the scope of this document.

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.

EN 1092-1, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN desig-
nated — Part 1: Steel flanges

EN 1514-1, Flanges and their joints — Dimensions of gaskets for PN-designated flanges — Part 1: Non-metallic
flat gaskets with or without inserts

EN 1514-2, Flanges and their joints — Dimensions of gaskets for PN-designated flanges — Part 2: Spiral wound
gaskets for use with steel flanges

EN 1514-3, Flanges and their joints — Dimensions of gaskets for PN-designated flanges — Part 3: Non-metallic
PTFE envelope gaskets

EN 1514-4, Flanges and their joints — Dimensions of gaskets for PN-designated flanges — Part 4: Corrugated, flat
or grooved metallic and filled metallic gaskets for use with steel flanges

EN 1514-6, Flanges and their joints — Dimensions of gaskets for PN-designated flanges — Part 6: Covered ser-
rated metal gaskets for use with steel flanges

EN 1514-7, Flanges and their joints — Gaskets for PN-designated flanges — Part 7. Covered metal jacketed gas-
kets for use with steel flanges

EN 1591-1, Flanges and their joints — Design rules for gasketed circular flange connections — Part 1: Calculation
method

ENV 1591-2, Flanges and their joints — Design rules for gasketed circular flange connections — Part 2: Gasket
parameters

EN 1759-1, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, Class designated
— Part 1: Steel flanges, NPS 5 to 24

EN 1779, Non-destructive testing — Leak testing — Criteria for method and technique selection

EN 12560-1, Flanges and their joints — Gaskets for Class-designated flanges — Part 1: Non-metallic flat gaskets
with or without inserts

EN 12560-2, Flanges and their joints — Gaskets for Class-designated flanges — Part 2: Spiral wound gaskets for
use with steel flanges

EN 12560-3, Flanges and their joints — Gaskets for Class-designated flanges — Part 3: Non-metallic PTFE enve-
lope gaskets
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EN 12560-4, Flanges and their joints — Gaskets for Class-designated flanges — Part 4: Corrugated, flat or
grooved metallic and filled metallic gaskets for use with steel flanges

EN 12560-5, Flanges and their joints — Gaskets for Class-designated flanges — Part 5: Metallic ring joint gaskets
for use with steel flanges

EN 12560-6, Flanges and their joints — Gaskets for Class-designated flanges — Part 6: Covered serrated metal
gaskets for use with steel flanges

EN 12560-7, Flanges and their joints — Gaskets for Class designated flanges - Part 7: Covered metal jacketed
gaskets for use with steel flanges

EN ISO 4287, Geometrical products specification (GPS) — Surface texture: Profile method — Terms, definitions
and surface texture parameters (ISO 4287:1997)

ISO 554, Standard atmospheres for conditioning and/or testing — Specifications

3 Notations

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

Where units are applicable, they are shown in brackets. Where units are not applicable, no indication is given.

oG
€G
AeG

Ag

Qmin (L)
Qsmin (L)

Qsmax

6

the axial coefficient of thermal expansion of gasket

gasket or sealing element thickness

change in gasket or sealing element thickness

area of gasket subjected to surface pressure

internal diameter of gasket

internal diameter of area of gasket subjected to surface pressure
external diameter of gasket

external diameter of area of gasket subjected to surface pressure
the secant unloading modulus of the gasket

leakage rate class — subscript N indicates the maximum specific leakage rate for that
leakage rate class

ratio of gasket surface pressures after & before relaxation
surface pressure
gasket surface pressure at assembly

the minimum level of surface pressure required for leakage rate class L on assembly

the minimum level of surface pressure required for leakage rate class L after off-loading

K]
[mm]
[mm]
[mm?]
[mm]
[mm]
[mm]
[mm]
[MPa]

[mg s'm 1]

[MPa]
[MPa]
[MPa]

[MPa]

the maximum surface pressure than can be safely imposed upon the gasket at the service [MPa]

temperature without damage
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Concordance with EN 1591-1 and ENV 1591-2:

O, the gasket surface pressure at assembly is the gasket stress at the load situation 0 and is defined by Qy in
EN 1591-1 and ENV 1591-2.

Osmax, the maximum surface pressure that can be safely imposed upon the gasket at the indicated temperature
without damage is the Omayx rer defined in ENV 1591-2.

Osmin (1) corresponds the Q, defined in EN 1591-1 and in ENV 1591-2.

4 List of gasket parameters

The gasket parameters relevant to the calculation procedures for the design of bolted flange connections as given
in ENV 1591-2 are shown in Table 1 together with the test procedures applicable for determining the value of the
parameter in each case.

Table 1 — Gasket parameters and test procedures

Gasket Definition Test procedure(s)

parameter Clause Clause

Oqmax 5.1 8.4

Onmin (L) 5.2 8.7

Osmin (L) 54 8.7 and 8.8

Par 5.5 8.6

Eg 5.6 8.5

oG 5.7 8.9

5 Definitions

51

Gasket parameter O

maximum gasket surface pressure that may be imposed on the gasket at the indicated temperatures without col-
lapse or compressive failure of the gasket

5.2

Gasket parameter Onin ()

minimum gasket surface pressure on assembly required at ambient temperature in order to seat the gasket into the
flange facing roughness and close the internal leakage channels so that the tightness class is to the required
level L for the internal test pressure

5.3

Tightness class Ly

tightness classes are defined in Table 2 in terms of specific leak rates. Additional, better tightness classes can be
introduced as required by continuing the series

Table 2 — Tightness classes

Tightness classes Lo Lo Lo 01

Specific leak rates [mg s ' m™"] <1,0 <0,1 <0,01

The specific leak rate shall be obtained by dividing the measured leak rate by the arithmetic mgmmm‘g
outer gasket peripheries subjected to surface pressure from the flange facings, 72 (D 1 <) .
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5.4

Gasket parameter Qgmin ()

minimum gasket surface pressure required under the service pressure conditions, (i.e.) after off loading and at the
service temperature, so that the required tightness class L is maintained for the internal test pressure

5.5

Gasket parameter Pq

a factor to allow for the effect on the imposed load of the relaxation of the gasket between the completion of bolt up
and after long term experience of the service temperature

5.6

Gasket parameters £

the unloading moduli determined from the thickness recovery of the gasket between the initial compression surface
pressure and unloading to a third of this initial surface pressure

5.7

Gasket parameter axial coefficient of thermal expansion o4

the coefficient of thermal expansion of the gasket under the service conditions of temperature and gasket surface
pressure in the axial direction

5.8
Area of the gasket subjected to surface pressure, 4;
the area subjected to surface pressure by the flange facings is calculated from:

dg =" (p2 a2 2)

Where the contact area between the test platen and the gasket is fixed by raised faces as part of the design of the
test platens, or the gasket overlaps the contact area of the test platens, then the stressed area is calculated from
the above with D, being whichever is the smaller of the outside diameter of the gasket, D, the outside diameter of
the platen contact region, or, where used, the outside diameter of the raised face and with d, replaced by whichever
is the greater of the inside diameter of the gasket, d, the inside diameter of the platen contact area or, where used,
the inside diameter of the raised face

5.9

Ambient Temperature

the ambient laboratory temperature during the testing detailed in this document shall be (23 +5) °C as recom-
mended in ISO 554 but the temperature of the test platens at the start of all tests shall be (23 £ 2) °C

5.10

Test Temperatures

when testing is carried out at elevated temperature it is recommended, for reasons of uniformity, that the test tem-
perature be selected from those shown below

Recommended Elevated Temperature
T[°C] 50 100 125 150 175 200 225 250 275 300 350 400 450 500 550 600
T [K] 323 373 398 423 448 473 498 523 548 573 623 673 723 773 823 873

In all cases the rate of increase of temperature shall be 2 °C per minute.

6 Test equipment

6.1 Design

Schematics of test rigs for compression, compression creep, and leakage measurement are shown in informative
Annexes A to D. Annex A is a generalised schematic with the other figures providing further detail for specific

aspects of the tests. Documents
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