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Foreword

This document (EN 1082-1:2007) has been prepared by Technical Committee CEMTC 74 “Flanges and their
joints”, the secretariat of which is held by DIM.

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by endorsement, at the latest by February 2008, and conflicting national standards shall be withdrawn at the latest
by February 2008.

This document supersedes EN 1082-1:2001.

This document has been prepared under a mandate given to CEM by the European Commission and the European
Free Trade Association, and suppors essential requirements of EU Directive 87/ 23/EC.

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

EM 1082 consists of the following four paris:

— Part 1: Steel flanges;

— Parf 2: Gast iron flanges;

— Part 3: Copper alloy langes;

—  Parf 4 Aluminium alfoy fanges.

According fo the CEN/CEMELEG Internal Regulations, the national standards organizations of the following coun-
fries are bound fo implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Den-
mark, Estonia, Finland, Framce, Germany, Greece, Hungary, Iceland, Ireland, Haly, Latvia, Lithuania, Luxembourg,

Mlalta, Metherands, Morway, Poland, Porfugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and
United Kingdom.
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Introduction

When the Technical Committee CENMTC T4 commenced its work of producing this European Standard it fook as its
basis, the Infernational Standard, 150 7005-1, Steel flanges.

In taking fhis decision, CEMN/TC 74, agreed that this standard would differ significantly from the 150 standard in
respect of the following:

a) whereas |50 7005-1 included in its scope both fhe original DIN based flamges and also the original
AMNSIASME based flanges, EM 1082-1 contains only the PN based flanges. CEM/TC T4 has produced a sepa-
rate series of standards, EM 1758-1, EN 1752-3 and EN 17584, dealing with the AMNSIIASME based flanges in
thieir criginal Class designafions;

b} the opporunity was taken to revise some of the technical requirements applicable to the DIM crigin flanges.

Conseguently, whilst the mating dimensions, the flange and facing types and designations are compatible with
those given in 150 7005-1, it is important to take account of the following differences which exist in EM 1082-1:

1) the pt ratings of this standard have been reduced in many cases by either imiting the lower temperature rat-
ings which can no longer exceed the PM walue, or by increasing the rate at which allowable pressures shall re-

duce with increase in temperature;

2} in addition to the range of PN 2,5 to PN 40 DIN origin flanges contained in the 1S5S0 standard, EM 1082-1 also
includes flanges up to PM 400.

Major changes against edition 2001:
i. flanges PN 180, PN 250, PN 320 and PM 400 have been infroduced;
ii. furthier methods of manufacture have been introduced,;
ii. welding conditions, inspection and testing have been introduced;
iv. flange facing height f; changed back to former DM related dimensions;
v. further collar types have been introduced:;
vi. materials have been updated:
vil. mew pit-ratings are related to the flange material;
vill. rimgs for tongus and groove flanges have been infroduced;

iz. the following flange types have been re-calculated according to the caleulation method in EM 1591-1 with the
basic rules as described in Annex E of this standard:

— flanges type 11 for PN 2,5 to PM 400. Types 12 and 13 have been adjusted fo the resulis for Type 11. As
a result the thickness of some flanges above DM 500 had fo be increased and the neck thickness had fo

be adjusted;
— flanges type 05;
— flanges type 01;
— flanges type 02 with 32 resp. 33 up to DM 500 for PH 2.5 to PN 40;
— flanges types 35, 36 and 37 for PN 10 to PN 40;

— types 21 and 4 with 34 have not been re-calculated according fo EM 1581-1.
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1 Scope

This European Standard for a single series of flanges specifies reguirements for circular steel flanges in PN desig-
nations PM 2.5 to PN 400 and nominal sizes fram DM 10 fo DM 4000

This European Standard specifies the flange fypes and their facings, dimensions, tolerances, threading., bolt sizes,
flamnge jointing face surface finish, marking, materals, presswure/ femperature ratings and approximate flange
Masses.

Faor the purpose of this Eurcpean Standard, "flanges” include also lapped ends and collars.

This European Standard applies to flanges manufactured in accordance with the methods described in Table 1.

Mon-gasketed pipe joinis are outside the scope of this Eurcpean Standard.

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.

EM 287-1:2004, Qualification tesf of welders — Fusion welding — Part 1: Steelz

EM 4732000, Non destruclive fesfing — Qualificalion and cerificafion of NOT personnel — General principles
EMN 57 1-1:1887, Non desfructive testing — Penefranf tezting — Parf 1 General principles

EMN 784-5:2002, Prezzure equipmeni — Parf 5: Compliance and Inspechion Documeniafion of Malerialz

EM 870:1887, Non-desfructive examination of fusion welds — Visual examination

EM 12891888, Non-dezfructive examinafion of welds — Penetrant testing of welds — Acceptance levels

EM 1280:1888, Non-dezfructive examinafion of welds — Magnefic parficle examinafion of welds

EM 12811888, Non-dezsfructive examinafion of welds — Magnefic parficle tesfing of welds — Acceplance levels
EM 1333:2008, Flanges and fheir joints — Pipework components — Definition and selection of PN

EM 1418, Welding personnel — Approval feating of welding operators for fusion welding and rezisfance weld aef-
fers for fully mechanized and aufomafic welding of mefallic matenals

EM 14351887, Non-dezsfructive examinafion of welds — Radiographic examnation of welded joinfs

EM 1581-1:2001, Flangea and their joints — Design rules for gaskefed circular fange connections — Part 1: Calou-
lafion method

EM 1708-1:1880, Welding — Baszic weld joinf detailz in sfeel — Part 1: Pressurized componenis

EN 1712:1887, Non-desfructive examinalion of welds — Ulfrazonic examination of welded joinfs — Acceplance
fevels

EN 17141887, Non destruclive examination of welds — Ulirasonic examination of welded jomnis

EMN 4014:2004, Aerozpace series — Inserta, thickwall, zel~-loching — Design sfandard

EM 10028-2-20032, Flaf productz made of sfeelz for pregsure purpozez — Part 2@ Non-slioy and alloy sfeels with
specified elevafed temperature properfies

6
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EM 10028-3-:2003, Flat productz made of steels for preasure puwposes — Part 3: Weldable fine grain steelz, nor-
malized

EM 10028-4-2003, Flat products made of sfeelz for pressure purposes — Part 4: Mickel alloy sfeelz with specified
low temperaiure properfies

EM 10028-7-2000, Flat produciz made of sfeelz for pressure purpozes — Part 7 Sfainlezs afeals

EM 10180:1889, Uitrasanic tesfing of stee! flaf product of thickmess equal or greater fhan & mm (refleciion mefhod)
EM 10204-2004, Mefallic products — Types of inapeclion documents

EM 10213-2-1885, Technical delivery conditions for sfeel castings for pressure purposes — Parf 27 Steel grades for
uze al room femperaiure and elevafed temperaiures

EM 10213-3:18085, Technical delivery conditions for sfeel castings for pressure purposes — Part 30 Steel grades for
uze at low lemperatures

EM 10213-4:18085, Technical delivery condifions for sieel casfings for pressure purposes — Parf 4:; Austenific and
austenitic-ferntic steel grades

EM 10218-2-2002, Seamiess steel! tubes for pressure purposes — Technical delivery condifions — Part 2- Non-
alfoy and alloy sfeel tubes with specified elevalfed femperafure properfies

EM 10218-3:2002, Seamiess steel tubes for pressure purposes — Technical delivery condifions — Fart 3: Alloy
fine grain stee| fubez

EM 1021842002, Seamiess steel tubes for pressure purposes — Technical delivery condifions — Part 4 Non-
alfoy and alloy sfeel tubesz with specified low temperafure properfies

EM 10218-5:2004, Seamiess sfeel tubes for pressure purposes — Technical delivery condifions — Parf &;
SBilainless sfeel fubes

EM 10217-2:2002, Welded sfeel lubesz for prezsure purposes — Technical delivery condiions — Parf 2; Eleciric
welded non-aloy and alloy steel fubes with specified elevated lemperaiure properties

EM 10217-2:2002, Welded stesl tubes for pressure purpoges — Technical delivery conditions — Part 3: Alloy fine
grain sfeel tubes

EM 10217-7-:2005, Welded zteal fubesz for pressure purpoges — Technical delivery condifionz — Parf 7: Stainless
atee! fubhes

EM 10220:2002, S=amiess and welded afeel fubes — Dimenszions and masses per unid length

EM 10222-2-1809, Sfeel forgings for pressure purpozsesz — Parf 20 Ferrific and martensgitic zteels with specified ale-
valed femperature properfies

EM 10222-3:18088, Sfeel forgings for prezsure purposes — FPart 3: Nickel steels with gpecified low femperaiure
properfies

EM 1022241808, Sfeel forgings for pressure puwposes — Part 4; Weldable fine grain afeslz with high proof
atrength

EM 10222-5:1809, Sfeel forgings for pressure purposes — Part 5 Marensitic, ausfenitic and sustenific-fermific
stainless sfecls

EM 10228-3:2005, Pipe threads where pressure fight joinfs are made on fhe threads — Parf 3; Verificafion by
means of imi gawges

EM 10272-2000, Sfainlezs stee! bars for pressure puposes

EM 10273:2000, Hof molled weldable sfeel bars for pressure purposes with specified elevaled femperafure proper-
ties

EM 12517-1:2008, Non-desfruclive tesfing of welds — Parf 1: Evaluation of welded jointz in sfeel, nickel, fitanium
and their alloys by radiography — Acceplance levelz
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EM 150 8872000, Plain washerz for mefnc bolts, screws and nutz for general purposez — General plan (150
BET-2000)

EN IS0 1127:1986, Stginless steel fubesz — Dimensions, folerances and conventional masses per unit length
(150 1927:1982)

EN IS0 581720032, Welding — Fusion-welded joinfs in sfeel, nickel, fifanium and their alloys (beam welding ex-
cluded) — Quality levelz for imperfectionz (150 5817:2003)

EN IS0 6708:1985, Pipe components — Definifion and selection of DN (nominal size) (150 6708:1935)

EN IS0 8622-2:1888, Welding and alied processes — Joint preparation — Part 2: Submerged arc welding of
sfeeals (150 3692-2-75938)

EM 150 15814-122004, Specification and gualification of welding procedures for mefallic maferals — Welding pro-
cedure fest — Parf 1; Are and gas welding of steels and arc welding of nickel and nickel alloys (150 15614-1-2004)

EN 150 15814-13:20058, Specificabion and gualificafion of welding procedurez for mefallic maternals — Welding
procedure fest — Part 13; Resizlance bult and fazh welding (150 156 14-13:2005)

150 7-1:1284, Pipe threads where pressure-tight joinfs are made on the threads — Part 1; Dimengions, folerances
and designation

150 2788-1:1888, General folerances — Farf 1 Tolerances for inear and angwar dimensions withow! individua! foler-
ance indications

3 Terms and definitions

For the purposes of this document, the following terms and definifions apply.

3.1
DM
see EM 150 &708

32
PN
see EM 1333

i3
maximum allowable pressure, PS5
maximum pressure for which the equipment is designed, as specified by the eguipment manufacturer

34
maximum allowable temperature, TS
maximum temperature for which the equipment is designed, as specified by the equipment manufacturer

35

pressure equipment manufacturer

individual or organization that is responsible for the design, fabrication, testing. inspection, installation of pressure
equipment and assemblies where relevant

[EN T64-3]

3.6

flange manufacturer

individual or organization that is responsible for the compliance of the flanges with the requirements of this Euro-
pean Standard
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arT

purchaser

person or organization that orders preducts in accordance with this European Standard. The purchaser is not nec-
ecsarily, but may be, & manufacturer of pressure equipment in accordance with the EU Directive listed in Annex
ZA. Where a purchaser has responsibilities under this EU Directive, this European Standard will provide a pre-
sumpfion of conformity with the essential requirements of the Directfive so identified in Annex 24

4 Designation

41 General

Table & specifies the flange types and collar types.

Figures 1 and 2 show flange types and collar types with fhe relevant flange type numbers. Flanges shall be
denoted with "flange type" and the "flange description". Collar components shall be denoted with collar type and the
collar description.

Figure 3 shows flange facing fypes, which may be used with the flanges or components shown in Figures 1 and 2.
Flange facings shall be denoted with "type® and the relevant symb.ol.

The range of OM, applicable to each flange type and collar and to each PM, shall be as given in Table 7, howewver
not all dimensions are existing for each type.

4.2 Standard designation
Flanges and collars in accordance with this standard shall be designated with the fallowing:
a) designation, e.g. flange, lapped end or collar;
b} number of this European Standard, i.e. EN 1082-1;
o} number of flange type or collar fype in accordance with Figures 1 and 2;
dj type of flange facing in accordance with Figure 3;
] DM (mominal size);
f}  bore diameter cnly if not according to this standard {for sizes greater than DM 800);
B4 {only for types 01, 12 and 32);
Bz (only for type 02);
Bz (only for type 04);
gl wall thickness 5 only if not according to this European Standard (only for types 11 and 34, 35, 38 and 37);
h} bevelled wall thickness Sp if required {only for fypes 11 and 34 fo 37, see Annex A);
i} PM designation;
iy for iype 13 flanges type of thread (&, or B}
k} and material and material standard (if necessarny);

I}  any heat treatment required;
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m} type of material cerfificate, if required (see 5.13).

EXAMPLE 1 Designation of a flange type 11 with facing type B2 of nominal size DM 200, neck thickness 8 mm. PN 100,
made of material P245GH:

Flange EN 1092-1/11/B2DN 200 = 9PN 100/P245GH

EXAMPLE 2 Designation of a3 flange type 01 of nominal size ON 800, with bore diameter By = 818 mm. PN 8, made of mate-
rial P285GH:

Flange EM 1092-1/01/DN 800/818/PN 6/P255GH

EXAMPLE 3 Designation of a collar type 32 of nominal size DM 400, PM 10 and made of material P285GH:
Collar EM 10892-1/32/DN 400/PN 10/P265GH

EXAMPLE 2 Designation of a flange type 02 of nominal size DN 400, PN 10 and made of material 1.0425:;
Flange EM 1092-1/02/DN 400/PN 1071.0425

5 General requirements

51 Materials

511 General

Flanges and collars to be used in pressure eguipment shall be manufactured from materials fulfilling the essential
safety requirements of the Directive B87/23/EC. Materials specifications which meet the reguirements for this
European Standard are given in Takle 8 {see also Annex D).

Collars type 35 to 37 shall only be manufactured of austenitic/austenitic ferntic steel.

The fabricated flange shall fulfil the mechanical properties of the material standard.

WARMING — The resfrictions of the different material standards have to be followed.

MOTE 1 The materials given in Table 9 (see also Annex [V) are tabulated in groups.

MOTE 2  The materials of ancllary components (for example rngs according to Annex H) are not within the scope of this
European Standard.

512 Methods of manufacture related to base material

Methods of manufacture see Table 1.

10
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Table 1 — Methods of manufacture

. Bended and
: flat from rolled or ; f from welded
Type of Flange and Collar Forged ®| Casted o d bars and| . or seamless
products : tional steel or 3
(plates) ed sectional strip pipes or flat
steel products
b, c.d,e
01 (Plate flange for welding) yes no yes yes yes no
02 (Loose plate flange for Types 32—37) yes no yes yes yes no
04 |Loose plate flange for Type 34) YES no yes yas yes no
05 (Blind flange) YES no yes yes | no
11 (Weld-neck flange} YES no no yes yes, for ne
z DM 700
12 {Hubbed slip-on flange for welding) YES ne no yes no ne
123 (Hubbed threaded flangs) YES no no yas no | no
21 (Integral flange) yes YES no yas no
32 [Weld-on plate collar) YES ne yes yes yes ne
33 (Lapped end pipe) YES no yes yes YES ye5
H (Weld-neck collar) yES yes no yes yES no |
35 (Welding neck) yES ne yes yes yES ne
36 (Pressed collar with long neck) YES no no no yes yes
3T (Pressed collar} yEE no yes no YES yes
2 Seamless rolled, pressed, fonged.
B Cnly one radial weld |= aliowed under O# 1500
©  Forwelding see 5.11.
9 \Welded flanges allowed andy for an application up to 370 *C In conformance with EN 134E0-3:2002, D.4.4.
= In caEe Nlanges are made by cold farming of 3 base matedal e.g. Nat product, some mechanical properiles, ke elongation afer fracture
{A) and Impact energy (KV), will be Impalred due to cold forming without subsequenty heat freatment.

5.2 Repairs by welding

With the exceplion of weld repairs according to 5.11 repairs by welding are permitted only by written agreement of
the purchaser.

Within the cerificate for maternal or component relevant decumenis shall be noted, that approved welding proce-
dure and welders gualification (see 5.11) have been applied.

5.3 Bolting

Flanges shall be suitable for use with the number and size of bolting as specified in Tables 10 fo 21. The boling
shall be chosen by the equipment manufacturer according to the pressure, temperature, flange materal and gasket
so fthat the flanged joint remains fight under the expected operafing conditions. For selection of bolting, see
EM 1515-1, for combination of the materals of flanges and bolting see EM 1515-2, for information.

.4 Gaskets

The varicus gasket types, dimensions, design characteristics and materials used are not within the scope of fhis
Eurgpean Standard. Dimensions of gaskets are given in the series of standards EMN 1514.

55 Determination of pft ratings

gt ratings for flanges acconding fo this standard shall be calculated in accordance with the rules given in Annex F.

11
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pi ratings for a selection of EN materials are given in Annex G.
5.6 Dimensions

5.6.1 Flanges and collars

The dimensions of flanges and collars shall be as given in Tables & and 10 fo 22 according to the PM designation.
Dimension Gmax may be varied from the given value (see MOTE 1) which is a maximum limit. The wall thickness, 5
is a minimum value, selected according to pipe thickness T given in 150 4200 (see NOTE 2). OQutside diameter of
neck (A} is selected according to EN 10220. The reduced wall thickness 5 is used in case of unequal 5 and T
(type 34 see Table 12 fo Table 15 and Annex A).

The following flange types have been re-calculated according to the calculation method in EM 1521-1 with the basic
rules as described in Annex E of this European Standard:

— flanges type 11 for PM 2,5 o PN 400. Types 12 and 13 have been adjusted to the results for Type 11. As a
result the thickness of some flanges above DM 500 had fo be increased and the neck thickness had to be ad-

justed;

— flanges type 05;

— flanges type 01;

— flanges type 02 with 32 resp. 33 up to ON 600 for PN 2,5 to PN 40;
— flanges types 35, 38 and 37 for PN 10 to PN 40;

— types 21 and 04 with 34 have not been re-calculated according to EM 1581-1.

MOTE 1 The centre porticn of the face of a flange type 05 need not be machined provided that the diameter of the un-
machined portion does not exceed the recommended diameter for G, given in Tables 10 to 21.

MOTEZ2  When requested by the pressure equipment manufactureripurchaser, wall thickness 5, other than those given in this
European Standard, may be supplied by agreement with the flange manufacturer, provided a calculation exists.

MOTE 2 A summary of the various types of flanges specified is given in Table ¥ showing the nominal sizes applicable to
each type and to each PM.

MOTE 4  Diameters &y, Mx and Nz of flange and collar types 11, 12, 13, 21 and 34 are the theoretical walues permitting the
use of ring spanners or the applcation of normal series plain washers without any additional machining, e.g. spot facing (see
5.8)L

MOTES  The bore diameters of flanges type 21 are not specified in this standard, the effective bore diameters are usually
given in the relevant component standard(s).

MOTE &  Approximate masses of flanges and collars are given in Annex C.

MOTET  For flanges type 21 dimensions .4, ¥a and By are nominal values. These dimensions and their folerances are in-
cluded for guidance only.

MOTEE  For the diameter of wall thickness 5 respectively beveled wall thickness 5, see Annex A. For flange type 34 refer to
Tables 12 fo 15.

562 Hubs

The hubs of flange types 12, 13 and 34 shall be either:

a) parallel, or

b} for manufacturing purposes, taper with an angle not exceeding 7° on the outside surface for forging or casting
pUrposes.

12
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Details of the weld end preparation for flanges type 11 and collar types 34 to 37 shall be as given in Annex A.

563 Threaded flanges

5631 The threads of flanges type 13 shall be parallel (symbol &) or tapered (symbol R ) in accordance with
150 7-1. Gauging shall be in accordance with EN 10228-3.

MOTE Paralel threads will be supplied unless ofhenwise requested by the purchaser.

5632 The thread shall be concenfric with the axis of the flange and misalignments shall not exceed 5§ mm
per metre.,

Flanges type 13 shall be manufactured withowt a parallel counterbore, but to protect the thread they shall be cham-
fered to the major diameter of the thread at the hubbed side of the flange at an angle between 30° and 50° to the

axis of the thread. The chamfer shall be concentric with the thread and shall be included in the measurement of the
thread length provided that the chamfer does not exceed one pitch in length.

564 Bolt holes
Bolt holes shall ke egually spaced on the pitch circle diameter. In the case of flanges type 21 they shall be posi-

fioned such that they are symmetrical fo the principal axes and such that no holes fall on these axes i.e. positioned
“off-cantre”, see Figures & fo 16.

56.5 Lapped joints

The dimensions of lapped joints to be used with flanges, type 02, are specified in Tables 8 and 10 fo 14.

566 Collar types

Far collar types 33, 38 and 37 the thickness of the lapped end at the facing shall b2 not less than the specified wall
thickness of the pipe used.

The dimensions of collar fypes 35, 36 and 37 fo be used with flanges type 02 are given in Tables 10 to 14, Type 33
thickness shall be at least the same as for type 37 (see Annex A.3).

57 Facings

571 Types of facings

The types of facings shall be as given in Figure 3 and their dimensions shall be as given in Figure 4 and Table 8.
Far facings types B, D, F and G, the transition from the edge of the raised face to the flange shall be:

a) radius, or

b} chamfer

at the choice of the flange manufacturer.

572 Jointing face finish

5.72A1 All flange and collar jointing faces, except types 33, 36 and 37, shall be machine finished and shall
have a surface finish in accordance with the values given in Table 2 when compared with reference specimens by
visual or tactile means.

NOTE It is not intended that mstrument measurements be taken on the faces themsehes; the By and &; values as defined
in EM 150 4287 relate to the reference specimens.

13
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hT22 For flanges and collars (except types 33, 38 and A7) with facing types A, B1, E and F, turning shall be
carmned out with a round nosed tool in accordance with Table 2.

hT23 Flanges type 05 up to PN 40 and collars {except types 33, 36 and 37) shall have type A facing, other
flanges shall have type B1 facings; unless type B2 facing is agreed between the purchaser and the supplier.

Table 2 — Surface finish for jointing faces

Radius of tool nose R,® r=
Facing types Method of machining i pm Hm
rmirn. mmin. ma. min. max.
A B1BEF Turning © 1.0 32 12,5 12,5 &0
B2 C,D.G.H Turning © ' — 0.8 ' 32 3.2 12,5

NOTE For certain applications, e.g. low temperature gases, it may be necessary to stipulate closer control to the surface
finish.

& Ry and B, are defined in EN 150 4237,

B Types B1 and B2 are raised face (fype B) flanges with different specified surface roughness values.
B1 : Standard facing for all PN numbers.
B2 : Only if agreed between the purchaser and the flange manufacturer.

© The term fuming’ includes any method of machine operation producing either serrated concentric or serrated spiral
Qrocves.

5.8 Surface finish of flanges and collars

581 Surface finish

The surface finish of flanges and collars shall be according to Tabkle 3. The given surface roughness values apply
io as-delivered condition, unless otherwise specified by the purchaser.

14
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Outer diameter Centre bore diameter Balt 5
Flange type Ra max Rz max Ra max Rz max holes hg'ﬂ:ﬂ

01 (Plate flange for welding) 25 160 75 180 b c
02 (Loose plate flange for Types 32—37) 25 160 25 160 .
04 (Loose plate flange for Type 34) 25 180 25 160 5
05 (Blind flangs) 25 160 n.a. b c
11 (Weld-neck flange) 250 160 @ 258 160% o =
12 (Hubbed slip-on flange for welding) 25 2 160 253 1602 ) c
13  {Hubbed threaded flamge) 254 160 = See thread standard & c
21 {Integral flange) 25 3 160 2 258 160 = c
32 (Weld-on plate collar) 25 | 180 25 160
33 (Lapped end pipe) 25 160 25 160
3 (Weld-neck collar) 258 160 ® 258 160 ®
35 (Weldring neck) | 258 . 160 2 258 160#

36  (Pressed collar with long neck) 254 160 2 258 160#

37 (Pressed collar) 25" 160 # 250 160

2 Orup to PH 40 um-machined.

®  Balt holes = PN 40 only drillied.

©  Chip machining spot facing for PN = 63 (58 5.6.2).

582 Spotfacing or back facing of flanges

Any spot facing or back facing shall not reduce the flange thickmess fo less than the flange thickness specified.
When spot facing is used, the diameter shall be large enocugh fo accommodate the outside diameter of the equiva-
lent mormal series of washers in accordance with EN 150 887 for the bolt size being fitted. The bearing surfaces for

the bolting shall be parallel to the flange face within the limits given in Table 22. When a flange is back faced a
minimum fillet radius, &z (see Figure 17} in accordance with Table 23 shall be maintained.

5.9 Tolerances
Tolerances on dimensions of flanges and collars shall be as given in Table 22.

General tolerances for dimensions without given tolerance: According to IS0 2788-1 — c.
510 Marking

5101 General marking requirements

All flanges, lapped ends and collars, other tham type 21 flanges, should be marked as follows:
a) flangefcollar manufacturer's name or frade mark, e.g. XxX;

b} number of this European Standard, i.e. EN 1082-1;

c) flangelcollar type number;

d) DM, e.g. DM 150;

e] PM designation, e.g. PN 40 (marking according fo synoptic Table 7, other marking with lower PN number, for
identical dimensions cnly, may be specified);
15
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fi  wall thickness (5}, if not according fo this European Standard;
g} for EN materials — either the name or the number or the grade of the material, e.g. P245GH;

h} heat number of melt and/or suitable identification, such as code number, for the traceability e.g. AZ345, when
test cerdification is required.

EXAMPLE MHMEM 1082-1/11/DM 150/PM 40/P285GH/A2345
i) additional marking (M) far flanges according to Annex 1
EXAMPLE MODUEM 1082-17340) .
If a part is too small to enable all the markings required then the minimum marking required shall be:
i flangefcollar manufacturer's name or trade mark;
ii. letters "EN";
ii. PN designation e.g. PM 40;
iv.  either the name or the number or the grade of the material;

W, cast number andfor suitable identification and/or identification number for the traceability of the cast.

5.10.2 Stamping

Marking has to be wisible and durable. Where hard stampings are used, the marking shall be positioned on the
outer rim of the parts.

MOTE It showld be ensured that hard stamping markings are not Eable to cawse cracks in the flange material.

5103 Declaration of compliance
The markimg EN 1082-1, together with the flange manufacturer's name or trademark on or in relation fo a product,

represents the flange manufacturer's declaration of compliance to this European Standard, i.e. a claim by or on
behalf of the flange manufacturer that the product meeis the reguirements of this European Standard.

5.11 Welding

When preducing flanges or collars by fusion welding or flanges or collars formed by bending from sections, bar
steel| or flat products and flash-butt welded the following criteria are valid:

— welding process/procedures shall be qualified and cerified in accordance with EM IS0 15814-1 and
EN IS0 15614-13;

MNOTE Exisfing walid welding procedures for arc welding of steesls ie. in accordance with EM 288-3 may be used (see infro-
duction o EMN 150 15614-1:2004).

— welders and/or welding operators shall be gualified in accordance with EM 287-1 andior EM 1418.
All welds shall hawve full penetration.

Local repair of weld seam with filler metal is permitied, provided that the repair procedurefwelders are qualified in
accordance with the relevant part of the above menticned standards.

If heat freatment is required, the repair welding shall be carrmed ocut pricr to that.

16
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5.12 Inspection and testing

5121 Inspection and testing of fusion welded joints

a)
k)
e
d)

&)

g)
h)

Welded joints shall be visually examined in accordance with EM 870 before any cther MOT is performed.
The area fo be examined shall include the weld metal and the heat affected zones.
The required surface examinaticn shall be performed on all the surfaces.

Any type of MOT shall be performed after any forming or heat freatment operation. Where a matenal is mot
sensitive to PWHT cracking (e.g. material growps 1.1 and 8.1 (see CEN ISOTR 15808)), NDT may be per-
formed before PWHT.

Im case of austenitic base or filler material, the method for surface testing shall be PT.
Welded pipe as base material shall conform to the relevant product (pipe) standard (see Table 3).
All other longitudinal welds of necks shall hawe 100 % volumeinc (RT/AUT) testing.

For fype 35 only: Every 10" radial weld of rimgs shall have 100 % volumelric testing. Every 10™ ring weld shall
hawve surface crack detection (MT or PT) except in material groups 1.1, 1.2 or 8.1.

For fype 35 only: Welding of neck fo ring, every 10" flange shall have surface crack detection of welds (MT or
FT).

Table 4 — NDT methods, techniques, characterisation and acceptance criteria for fusion
welded flanges or collars

MOT Methods (abbreviations) Technigues Acceptance Criteria

Visual inspection (WT) EM 870 EM 150 5817-2003, surface imperfections,
Radicgraphy (BT} EN 1435:1897_ class B EM 12517-1:2008, Acceptance level 2 and

Ultrasonic Testing(UT)

Apceptance level B

Table €.6.4-1

'EN 1712:1887, Acceptance level 2 + no planar
imperfections accepted

S ——

EN 1714:1887. min. class B *

Penetrant Testing (PT) EM &71-1:1987 + test para- EM 1280-18088, Acceptance level 1

meter t EM 1238:1938
Table &1 -
Acceplance level 1

Magnetic Particle Testing (MT} EM 1280-1893 + test parameter | EN 12B1:1BB8, Acceptance level 1

to EM 1281:1998, Table A1 -
Acceptance level 1

* Thickness t < 40 mm class A is acceptable. By t > 100 mm class C is required.

MDT operators {Lawel 1) and supervisor (Level 2) shall be qualified and cerified in accordance with EM 473,

5122 Inspection and testing of bended and electric welded flanges or collars from formed bars, sectional

a)

b)

d)

steel or band material

Welded joints shall be viswally examined in accordance with EM 870 before any other NDT is perfiormed.
Acceptance criteria in accordance with EM 150 5817 surface imperfections level C.

The area to be examined shall include the weld metal and the heat affected zones.

All base material for these flanges, such as plates or flat products shall be inspected ultrasonically according fo
EM 10180. Scope of test according fto EN 10180:128, Table 3, acceptance crteria Class 5z and EMN
10160:1998, Table & Class Ea.

Flanges made of steels in Material Groups 1EQ. 1E1, 2E0 and 3E1 are subjected by the flange manufacturer
to ultrasonic testing or to radiographic testing with reference to Table § to the exfend defined im Table 5. As a
rule, flanges that are produced by continuous welding with the same machine seting are grouped together fo
form a test batch.

7
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a)

h)

Finished flanges of all other material groups are subjected by the flange manufacturer fo ulirasonic inspection
or to radiographic inspection in the weld zone according to Table 5 on each flange.

Flanges with unit weights > 300 kg shall be inspected ultrasonically or radiographically according to Table 5 in
all maternal groups.

All welds shall be tested by the flange manufacturer for the presence of surface cracks with a suitable method
as Pensfrant Testing for austenitic base or filler material and Magnetic Particle Testing for Ferritic material
according to Table 5. The following maternals constifute exceptions: P 235 GH. P 265 GH and P 250 GH.

The non-destructive testing shall be carried out after completion of possible post-weld heat treatment (FWHT].
Where a material is not sensiive o PWHT cracking e.9. material groups 1.1 and 21 (see
CEM ISOVTR 15608), NDT may be performed before PWHT.

Table § — Scope of non-destructive testing for flamges or collars
formed by bending and electric welded formed bars, sectional
steel or band material

"““P:::!';:?;ﬁﬂﬂﬁ nun-de:mhsting Minimum of:

2 itos 30 100 % =

» 20to=s 50 50 % 20 flanges

> S0tos 200 | 2% 25 flanges
> 200tos1000 | 15 % 50 flanges

> 1000 10 % 150 flanges

5123 Inspection and testing of formed parts manufactured from base material other than forgings

5.12.31 Mon-destructive testing

The testing of formed parts shall include on each component or batch of identical components (dependent on the
material and size of flange), if appropriate:

wiall thickness measurements;
dimensional checks
hardness fests (e.g. carbon and low alloy steels);

ulirasonic testing for internal imperfections in longitudinal and franswersal direction (e.g. for thickness above
g mm);

examination for surface or near surface imperfections (MT ar PT).

Material, heat freatment conditions, heat treatment lot, degree of deformation shall be considered in the definition
of the batch (see e.g. EM 10253 standards).

5.12.3.2 Destructive testing for heat treated or hot formed components

Testing shall be performed to verify the heat treatment of the formed parts, and shall include the tesis reguired by
the base material specification, e.g.:

18
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One set of test per cast, wall thickness range and heat treatment lot shall be performed for flanges and collars with
PM x DN = 1 000 bar and DM = 25. The tests shall ke perfformed on test pieces from the component itself, or from
test pieces placed together with the components in the heat freatment furmaces. The test results shall fulfil the me-
chanical properties of the material standard.

5124 Inspection and testing of other materials

Flanges made of forgings, casts, bars, pressed and seamless rolled materials shall ke inspected and tesied by the
materal manufaciurer in accordance with the appropriate material standard.

.13 Certificates

The flange manufacturer shall use respective procedures to ensure traceability of material and to avoid material
exchange and shall be able fo provide respective documentation for the base material used. Under consideration of
EM T84-5, the purchaser of the flange may require a test cerlificate according to EM 10204:2004 (2.1, 3.1 or 3.2},
applicable for the respective category. The rules of Directive 87/23/EC and the product specification, which in-
cludes the technical delivery condifions, shall be applied. If an inspection certificate 3.1 is required, the guality sys-
tem of the material manufacturer must fulfil the ESRs in the third paragraph of section 4.3 of Annex | of Direc-
five BTIZ3/EC.
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S i D

Type 01
Flate flange for welding

17

Type 02
Loose plate flange with weld ring neck
(see type 335)

27| L

Type 02
Loose plate flamge
with pressed collar (see type 37)

g T F
|
+f

| T __|__ —— |

Loose plate flange with weld-neck collar (see type 34)

S

Type 11
Weld-mneck flange

SN

-

Type 13
Hubbed threaded flange

MOTE

Type 02
Loose plate flange with weld-on collar (see type 32) or
lapped pipe end (see type 33)

+ =+
| |

I !

¥

Type 02
Loose plate flange
with pressad collar with long neck (see type 38)

TH SRR RN

Type 05
Blind flange

TR

Type 12
Hubbed slip-on flange for welding

——ft——x
N
| |

Hih

+ !

Type 21
Integral flange

These sketches are diagrammatic only, in particular no detail is shown for the mating surfaces (see Figure 3).

Figure 1 — Flange types
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4 8

|| | R
Type 32 Type 33 Type 34
Weld-on collar plate Lapped pipe end Weld-neck collar
I

[ 1
= S b e
Type 35 Type A6 Type 37
Weldring neck Pressed collar with long neck Pressed collar

MOTE These skeiches are diagrarmmatic onhy.

Figure 2 — Collars types 32 to 3T

Table & — Types of steel flanges and collars

Type Mo Description
01 Plate flange for welding
oz Loose p!ate flange with weld-on plate collar or for

lapped pipe end
04 | Loose plate flange with weld-neck collar
05 Elind flange
11 Weld-neck flange
12 . Hubbed slip-on flange for welding
13 Hubbed threaded flange
23 Integral flange
320 Weld-on plate collar
333 b Lapped pipe end
340 Weld-neck collar
a5 b Weldring neck
g o Pressed collar with lang neck
N ._3_?.“_ r Fressedmllar_ TN

MOTE Type numbers hawve been made non-consecutive to permit possible

future additions.

® This is an integral part of a pressure equipment or a component.

E Type numbers 32, 33, 35, 38 and 37 are for use with type 02 flanges and type

number 34 for use with type 04 flanges.
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NOTE 1

Type A
Flat face

%

— ——

%
pi

Type E
Spigot

The transition from the edge of the raised face to the flange face may be by radius or chamfer for types B, D. F and

G only (see 5.7.1).

NOTE 2

NOTE 3

e
.H.I:__

-

Type B
Raised face (B1 and B2
izee Table 2)}

*F

+ £

—L

WL

i

o

Type G
O-ring spigot

++

Type H
O-rirg groowve

B1 and B2 are raised face (type B) for different applications (see 5.7.2.2. 5.7.2.3 and Table 2).

Far the dimensions of flange facings, see Figure 4 and Tablke 8.

Figure 3 — Flange facing types
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Type G: O-ring spigot Type H: O-ring groowve
MOTE 1 Dimension C includes the raised face thickness.
MOTE 2 Cross section diameter of the O-ring is 2 =< R,

Figure 4 — Flange facing (dimensions see Tables & and 8 to 193)
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Dimensicns in milimetres
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NOTE1  Dimensions Ny, Mz and Js are measured at the intersechion of the hub craft angre and e back face of the fange.
NOTEZ  Fordimension b, S22 Tabie B.

NOTE3  Fordimensions (g, referio NOTE 1 of 5.6.1.

NOTE4  Type 33; lapped pipe end wihout determinafion of fhickness and height

Figure 7 — Dimensions of P 10 flanges
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MOTE1  Dimensions i, s and I are measured 2 fhe inkersection of the hub drat angie and the back face of the fange.
MOTEZ  Fordimension d, see Tabie i
NOTE3  Fordimensions (g, Fefer i MOTE 1 0f 6.1
MOTE4  Type 33; lapped pipe end wihout deferminafion of hickness and height

Figure § — Dimensions of PN 16 langes
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Tabl 13— Dimensionsof PN 16 Tanges
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This dizgram iusirates fha
amangement but not necessanly the comect
number of bolt holes.

Refer fo e column "Bofing

Kumber* in Table 14 for e actual number.
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NOTE1  Dimensions By, N and Vs are measured at the infersection of e hub draft angie and the back face of e fange.

NOTE2  Foréimension d, 5ee Table &
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Figure 3— Dimensions of PN 25 flanges
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Table 14 — Dimensions of PN 25 flanges
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48

Figure 10— Dimensions of PN 40 flanges
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Table 15 — Dimensions of PN 40 flanges
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MOTE1  Dimensions &y, Neand Xy are measured at the inrsechion of e hub dra® angle and fhe back face of the flange.
NOTEZ  For dimensions e refer io NOTE 1 085.6.1.

Figure 11 — Dimensions of PN 63 flanges
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Table 16 — Dimensions of PN 63 flanges
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This dizgram ilusirates the anangement but not necessarly the -
comect number of bolt hokes.
Refer o the colmn “Boliing Mumber” in Table 17 for the achsal .
number. 1 =z L lagls z
%A : IR B

i
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NOTE1  Dimensions 4y, Nz and Ny are measured at the niersecion of e hub draft angle and e back face of the flange.
NOTEZ2  For dimensions (rafefer i NOTE 1 0f56.1.

Figure 12 — Dimensions of PN 100 flanges
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Table 17 — Dimensions of PN 100 flanges

Cimensions in milmelres
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|

o0 Type 11

=

This dizgram dlesirztes the arrangement but nof necessarily
fhe commect number of bak holes.

Refer o fhe column “Boling Mumber in Table 18 for the
actual number.

NOTE  Dimensions Ny and N are measured at the intersection of the hub drafi angle and fhe back face of the flange.

Figure 13 — Dimensions of PN 160 flanges

Type 21
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Table 18 — Dimensions of PN 160 flanges

Uimensions in milimelres
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@M

FLT
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h

gl Type 11

This dizgram Hlusiraies the amangement but nof necessarily
the comect number of bakk holes.

Refer t fhe column “Boling Mumber in Table 19 for the
actual number.

NOTE  Dimensions Ny and N are measured at the intersection of the hub draff angle and the back face of the flange.

Figure 14— Dimensions of PN 250 flanges
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Type 21
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Table 19 — Dimensions of PN 250 flanges
Cimensions in milimelres
Ml dimersions o
e T8 ok | ol | deneler | Fangefidess | Lenh | Meddames | Comernd | aecey
e | hok ek
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b P fangestipe 1.
© Forfanges tpe 11 use flnges PN 10,
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y

- - Type 11 Type 21

This diagram ilusirates the amangement but not necessanly
the comect number of bl holes.

Refer fo the column "Bolting Mumber” in Table 20 for e
aciual numiber.

NOTE  Dimensions N and As are measured af e intersachion of the hub draft angle and the back face of e flange.

Figure 15— Dimensions of PN 320 fianges
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Table 20 — Dimensions of PN 320 flanges

Cimensions in milimetres
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y

a0 Type 11 Tyoe 21

This ciagram ilusirates the amangement but nol nacessanly
fihe comect number of bolk holes.

Refer to fhe colunn "Bofting Mumber™ n Table 21 for e
aciual numier.

NOTE  Dimensions Ny, and 4; are measured at fhe infersechion of the: hub draft angle and the back face of e flange.

Figure 16 — Dimensions of PN 400 fianges
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Table 21 — Dimensions of PN 400 flanges

Uimensions in milimelres
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Tahble 22 — Tolerances

Dimension Flange Type Size Tdfmm
< DN 125 w
11,21, 34 > DN 125 < DN 1200 S
Ciutside diameter of neck 4 + 60
> DM 1200 -
+0.75 %2
< DM 150 — .
40,3
35‘3&3?_ M aI'I'I'I'I
max + 3.0 mim
< DN 100 -
> DN 100 < DN 400 +ie
Bore diameter By, Ba, By 01,02 04, 12, 32
= DN 400 = DN 600 +E5
+30
= DM 600 =
b Fi h A S neck one
rmachined P ma-
: }Hﬂ‘i'l-Edl:l'Ll'l-
machined
10 +20
11, 34p = D1 0 0
> DN 100 < DN 400 5 i
20 + 35
Wall thickness 5T > DN 400 2 3
+15 %
a5 S=8 g
+ 15 %
Srai -5%
o < DM 600 ot a
= DM 600 —-DESmm 5
+15 %
S<8 H g
Bevelled wall thickness 5p 35, 38, 37
S=5 +%ﬂ
< Ok 250 4,0
= DM 250 =< DM 500 5D
- = DM 500 < Di 800 +ED
> DN 800 < DN 1200 £70 ;
= DN 1200 = DN 1600 +ED
Outside diameter D > DM 1800 = DM 2000 +10,0
= DM 150 +20
= DM 150 = DM 500 +30
All other types = DN 500 =< DM 1200 5.0
> DM 1200 = DM 1200 £7.0
> DM 1200 +10,0
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Table 22 (confinued)
Dimension Flange Type Size Tnl:r::‘nue
=DM 80 1.5
Length through hub
B, 5 H, H. B 11, 12, 13, 34, 35, 26, 37 » DM B0 = DM 250 20
= DN 250 +30
a
=DM 50 —2n
> DN 50 < DN 150 i
11, 21, 34 = DN 150 = DM 300 _Eﬂ
= DN 300 = ON 800 _En
> DN 600 < DN 4000 1o
<DN 50 +10
Meck diameter a
Ny, Ko, N
it > DN 50 < DN 150 +2o
> DN 150 < DN 300 N
12, 13 > DN 300 < DN 800 o
> DN 600 < DN 1200 o
> DN 1200 < DN 1300 o
> DN 1800 b
95 = 18 mm thickness + 1.0 mm
{imachined on both faces) s jE mm < 50 mm + 1.5 mm
thickness
Collar thickness F an
{machined on front face = 18 mm thickness 10 %
cnly or un-machined)
AT (umn-machined) £ 5 mmi thickness + 0,20 rrirn
< 18 mm thickness t 11‘2
All types {machined on
both faces) * 18 mm = 50 mm thickness 15
> 50 mm thickness 20
Flange thickness _ T
Oy, O, O3, Oy All types {machined on = 18 mm thickness -G
front face only) ; +40
Type 02 and 04 * 18 mm < 50 mm thickness -15
(un-machined) # 50 mm fhickness f;’g
Collar thickness F a2, 34
< DN 250 e
Facing diameter a4 All types
> DN 250 a

63



PONTYPRIDD COLLEGE, 07/04/2008, Uncontrolled Copy, ® BSI

Licensed copy

EN 1092-1:2007 (E)

jointing faces

All types (un-machined
IJ-EEI"nE surfaces)

Table 22 {conciuded)
Dimension Flange type Size Tnl::_.nﬂ
< DN 32 2 mm N
0
® DM 32 to DM 250 3
e All types (facing type B, i -2
O, F and &) o
= DM 250 to DM 500 4 mm s
= DN 500 5 mm i
- . All types (facing types C, +0,5
Facing height E and G All DM a
All ty:_:je5 (facing types O All DN + 3.5
Facing height
All types (facing fype H) AllDHM * g,z
Facing height f All types (facing type H) All DM o
+05
a
]
-n5
Facing All types All DM
¥ +0.E
a
a
Z -05
Bolt sizes M10 to M24 +1.0
Diameter of boit circle £ All types E -
Bolt sizes M27T to M45 1.5
Centre-to-centre of adjacent Al types Bolt sizes M10 to M24 1.0
boit holes Bolt sizes M27 to M45 +1,5
Eccentricity of machined facing Al types < DM B5 1.0
diameters = DM 85 2,0
Parallelism between bolting iléﬁ:}:g?mnﬂ bear- 1°
bearing surfaces and flange All DM

Eﬂ

b Baore tolerance not applicable.
©  Preparation of ends see Annex A

2 Taolerance in % from the cutside diameter or respectively from the wall thickness.
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Table 23 — Corner radii &, and hub radius R; after back facing

EN 1092-1:2007 (E)

Ry min. 2 Ry max. ® B5 mim.
Flange size
T YN FEWITI
Up o and including DM 50 3 1,6
Ohver DM 50 and up fo including DN 350 3 24
Ower DN 350 5 a 3,2

2 Dimensions &y are valid for types 33 to 37.

Cimensions &y for other types 11, 12, 13 and 21, see Tables 10t 21.

7

~ N
NN

NN
|

N

2\

e e e

Figure 17 — Minimum hub radius after back facing
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Annex A
(normative)

Wall thickness and end preparation

A1 Weld-end preparation for flanges types 11 and 34

Unless otherwise specified, for flanges in accordance with this European Standard the welding end connections
given in Figures A1 to A3 shall be used. Additicnal types of welding ends are specified im EM IS0 8682-2 and ex-
ample of designs in EM 1708-1 and may be used by agreement between the component or pressure equipment
manufacturer and the flange manufactiurer.

—  Wall thickness 5 < 3 mm: Flanges/zollars may be deliverad with square cut ends.
— Wall thickness 3 = 5§ = 22: Bevelled ends with an angle of 30* fﬁ and root face of (1.6 £ 0.8) mm.

— [If flange wall thickness (5) > pipe wall thickness (I}, the inner diameter shall be chamfered with an angle of

15° *>. to match (see Figure A_3).
Dimensions in millmetres

T min

1

il =

N EL =

+5* b
30" 0 k = il
s 2| - - A
' L5 mas \ o
M =
ey ut = B
A 12min. 'min. 2 EN
= | i '.'-"'-'
b T . . ! Ay T'max. | 1%
2 @ min. for = DM 200, see Tables 10 to 21 ! length Hi. :E» R
L ] o \\
=1 MLy |
- - B o \A‘K\ .
— Y

m—
.E!-

4 & min. for = DN 200, see Tables 10 to 21 | length Ha.

Figure A1 — Welding end connection for wall Figure A2 — Welding end connection for wall
thickness 5 up to 22 mm thickness 52 22 mm
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BN

g

5 Flange wall thickness ip Reduced flange wall thickness

Figure A 3 — Permissible bevel design for unequal wall thickness

MOTE1  For flanges required to connect to non-austenitic stesl pipe of nominal wall thickness less than 4.8 mim, the welding
ends should be finished to a slight chamfer or be square, at the option of the flange manufacturer, if nothing else has been
agresd between flange manufacturer and purchaser or pressure equipment manufaciurer.

MOTEZ2  Forflangss required io connect to austenitic stainless steel pipe of nominal wall thickness 3.2 mm or less, the weld-
ing ends should be square cut ends.

MOTE 3  The mafing wall thickness of the flange (5p) shall match to the pipe wall thickness (I
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Table A1 — Wall thickness for type 11

PH 25 PHE PN 10 PH 18 PH 25 PH 40 PN E3 PH 100

' g ip L1 Sp K. 5p 5 Sp £ Sp 5 Sp K. 5p 2 ip
17.2 2 2 p. 2 2 2 2 2 . P 2 2 z 2 2
M3 2z 2 2 2 z z . P 2 2 2 3z | 2
263 2,3 2.3 23 23 23 2.3 23 2,3 2.3 23 2.3 23 26 23 32 23

" 337 | 25 | 26| 26| 26| 26| 26| 26| 25 | 26 | 25| 26 | 26| 26| 26 | 36 | 26
424 2,6 26 | 26 26 26 26 2,6 2,6 26 | 26 26 26 29 26 36 29
48,3 2,6 26 | 2B 25 256 26 2,6 2,6 26 | 26 | 26 256 23 29 G 32
60,3 20 | 20| 29| 20| 29 29| 29| 29 ( 29| 29| 20| 29| 4 3z | a4 3.6
761 29| 29| 29| 29| 29| 29| 29| 29| 29| 23| 29| 29| 4 36 | 4 4
88,3 32 32 | 32 3.2 32 32 3,2 32 32 32 | a2 32 4.5 4 5 ]
M43 | 36 | 36| 36| 36| 36| 36| 36| 36| 36| 36| 36| 36| 45| 45| 55| 58
1337 4 4 4 4 4 4 4 4 4 4 | 4 4 56 | 56 | 63 | 63
1683 4,5 4.5 4.5 4.5 45 4.5 4,5 4,3 4.5 4.5 4.5 4.5 6.3 6.3 ] g
13,1 63 | 63 [ 63 | 63| 832 | 63 | 63 | 63 | 63 [ 6.3 [ 63 | 63 | 71| TA 88 | B8
3 53 | 63 I 63| 63| 63 | 63| 63 | &3 | 71 I 74| 74| 71| 88| 88 | 10 10
3239 74| TA| FA| TA| FA| TA| T 71 | 8 B B g 11 10 12,5 | 125
3556 74 | 74| FA| TA| FTA| FA| B B B B BB | 88 (125 | 10 142 | 142
4064 71| 74| FTA| TA| FTA| FA| B B B8 BB | M 11 142 | 11 16 16
45T 71| 74| FA| TA| FTA| FTA| B B 88 | BB | 125 | 125
508 71 | 74| 7A| TA| FTA| FA| B B 10 10 142 | 142
E10 7.1 71| Ta 7.1 8 7.1 | 10 B2 |11 |11 |1 16
™ 7A | 71| & 71| &8 | 8 10 BA | 142 | 125 |
813 ?_.1 ] 17,1 | a 7.1 -a,a 8 12,5 0w |16 ";4.1; I F | T\
914 71 ] KX [ a 71 | 125 | 10 125 | 10 ] 175 18 | 4 .

1016 1| 71| 8 71 | 125 | 10 12,5 | 10 20 | 175 1

123 B 71 BB | 8 125 | 1 42 | 125

1422 B 71| BB | B 142 | 125 | 16 14,2

1 BB | B 10 g 16 M2 | 175 | 16

18239 10 10 1 10 175 | 16 20 17,5

2 032 11 10 125 | 11 175 | 16 22 20

2235 11 10 14 125 | 20 18

2438 11 10 15 142 | 222 | 20

2 e20 11 |10 |1 142 | 5 299 | . 7] ra

2820 | 11 1?:_{1?__ 16 25 =2 I "\ N irs Y

3020 11 10 | 20 16 2 24 |

3220 11 10 |20 16

3 420 1 m |2 |175 |

3620 1 o0 |z 7.5 |

3820 11 10

4020 11 10 |

MOTE  4pvakees shall match those given in EM 10220 respeciively EM IS0 1127,
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A.2 Weld-end preparation for type 35

Dimensions see Table 4.2

EN 1092-1:2007 (E)

~,73[|‘FD'

A
LA
5 e g ] - o,
15° i= L J’_N_ =y - T l J
_H. .......... . 15- :I.
_H._. . J_H_
Figure A.4 — Chamfer A for type 35 Figure A5 — Chamfer B for type 35
Table A.2 — Wall thickness for type 25
% PN 2.5 PN & PN 10 PN 16 PN 25 PN 40 -l
I3 5p 5 [ [ T I3 5 5 5o I3 5P
17.2 3 | 2 3 | 2 3 | 2 3 | 2 3 | 2 3 | 2
213 | 3 | 2 1 | 2 AN2| 2 3 | 2 3 | 2 | 3 | 2
26,9 3 | 2 3 | 2 alz | = | 2z 3| 2 | 3wz |
337 3/ |7 3 | 2 3 | 2 3 | 2 17> 2 3| 2
424 3 | 2 Te| 72 3 | 2 3 | 2 R a | 2
483 3 | 2 3 | 2 3 | 2 2l =NIN\T"[ .2 3 | 2 A
60,3 3 2 3 2 3 2 3 z | 4 2.8 4 26
76.1 4 | 2 4 | 2 4 | 2 4 | 2 5 | 28 5 | 28
88.9 4 | 2 4 | 2 4 | 2 R\ z 6 | 28 8 | 28
1143 F N 4 | 2 4 | 2 4 | 2 | 8 | 32 8 | 32
139.7 5 | 2 5 [ 2 5 | 2 5 | 2 6 | 32 8 | 32
168.3 g8 | 2 e | 2 g | 2 8 | 2 g | 32 g | 4
219.1 8 | 2.8 6 | 28 B | 28 6 | 28 g8 | 22| w0 | s
273 8 | a3z a il 13k B | 32 g | 22| w | s 12 | 8a
3239 8 | a2 g | 32 B | 32| 10 | & 1w | 3| 12 | 8
3556 g | 32 g | 32 8 | az | 1w | 4 12 | 63 | 14
406.4 g | 32 2 | 32 8 | 32| 12 | & 14 | 8 18 | 10
457 g | 38 g | a8 8 | 36| 12 | 5 | 15 | 8 ’
508 a 4 B 4 ] 4 12 83 | 16 | 10
610 8 | & E | &5 10 | § 12 | 8 | 12 |10
1 | B | 5 B | 5 10 | 83 | 4 | 8 | 20 | 142
B3 | 1w | 83 | 10 | 63 | 12 | 83 | 18 |10 | 20 | 142
514 10 | 83 | 10 | 63 | 12 | 8 | 18 | 10 4
1016 12 | 8 12 | 8 12 18 |10 |
1219 14 | 10 14 | 10 16 | 10

69



& pgr

Uncontrolled Copy,

07/04/2008,

Licensed copy:PONTYFRIDD COLLECE,

EN 1092-1:2007 (E)

A.J Weld end preparation for types 36 and 37

Dimensions see Table A3,

a4

Figure A& — Chamfer A for types 36 and 37

3 I NN\ #

|15.

N\\E

| )

&

. +5e
Tolerance of angle:; fD,

Figure A ¥ — Chamfer B for types 36 and 37

Table A3 — Wall thickness for types 36 and 37

PM 2,5 to PN 10 PN 16
@ A Type 36 Type 37 Type 36 Type 37 Chamfer
5 Sp & Sp 5 Sp 5 Sp
17,2 2 2 2 2 2 2 2 2
21,3 2 2 2 2 2 2 2 2
26,3 28 28 2 2 26 28 2 2
33,7 206 28 2 2 26 28 2 2
424 3.2 32 2 2 3.2 az 2 2 1
483 3.2 32 2 2 3z az 2 2
60,3 3.2 32 2 2 3.z az 2 2
76,1 3.2 3z 2 2 3z az 2 2
88,9 3.2 3z 2 2 3.2 az 3z 3.2
114,3 3.2 32 3z 3.z 3.2 az 3.2 3.2
139,7 4 3,2 b: 32 az as 32
168,3 5 32 3.5 3.2 3z 45 3.2
219,1 5 32 4.5 32 8 iz 58 3.2
273 8 32 10 az
3239 8 3z 10 40 B
3556 8 3z 10 40
4064 a 3.z 10 40
457 3z
5082 ga 3z

2 These values are valid only for PN 2,5 and PN 8.
B Like chamfer B for Type 35.
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Material groups
The material groups contain materals of similar chemicalimechanical properties and corrosion resistance in order to facilifate an

equivalent application of materials in a group depending on pressure, temperature and fluid.

The materal groups 1EQ to 6E1 were part of seweral national standards of CEN Member nations and can be described as
follows:

1ED  unalloyed structural steels without guaranteed elevated temperature properties, application range -10 *C o +100 °C;
1E1  unalloyed structural steels with elevated temperature properties;

2ED  unalloyed steels without guaranteed elevated temperature properties;

3ED  unalloyed steels with guaranteed elevated temperature properties;

3E1  unalloyed steels with specified properties up to 400 °C, upper yield strength = 265 Nimm?;

4E0D  low alloyed steels with 0,3 % molybdenum;

SED  low alloyed steals with 1 % chromium and 0.5 % molybdenum;

GED  low alloyed steels with 2 % chromium and 1 % molybdenum;

GBE1 alloy steel with 5 % chromiurm and 0,5 % molybdenum.

The following groups of materials contain steels with low temperature toughness:

TEQ  low-temperature-tough fine-grain sieel with minimurm yield strength of 275 Nimm® at room temperature;
TE1  low-temperature-tough fine-grain sieel with minimurm yield strength of 355 Nimm® at room temperature;

TE2 low-termperature nickel alloyed steel (Micksd = 3 %]

TE3  low temperature nickel alloyed steel (Mickel = 3 %)

The following groups of materials contain fine-grain steels:

BED yield strength 225 Nimm® min at room temperature;

BEZ yield strength 2385 Nimm® min at room temperature;

BE3 yield strength 355 Nimm® min at room temperature.

The following groups of materials contain high-temperature-tough ferritic steel

BED  high-termperature-tough fermitic steel with 12 % chromium, 1 % molybdenum and 0.5 % vanadium;

BE1  high-temperature-tough ferritic steel with 8 % chromium, 1 % molybdenum and 0,25 % vanadium and 0,1% niobium.

The following groups contain stainless austenitic and austenitic ferritic steels, with differences in cormosion resistance, weld abd-
ity amd strength, Groups 10ED up to 12ED are not alloyed with molybdenum, groups 13E0 to 15EQ are alloyed with molybde-

AUm:

10ED LC-sieel;

[
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10E1
11ED
12ED
13ED
13E1
14ED
15ED

18ED

72

LC-steel, nitrogen-alloyed:

standard carbon-content;

standard carbon-content, stabilised with Ti resp. Mb;

LC-steel with molybdernun;

LC-steel with molybdenum and nitrogen alloyed;

standard carbon-content alloyed with molybdenum:;

standard carbon-content, alloyed with molybdenum, stabilised with Ti resp. Nb;

comprise austenitic-ferritic steel.



07/04 /2008, Uncontrolled cCopy, ® BSI

PONTYPRIDD COLLEGE,

Licensed copy

EN 1092-1:2007 (E)

Annex C
(informative)

Approximate masses of flanges and collars

Tables C.1 o C.12 give calculated masses of flanges and collars, which may be used for guidance only.

These calculated masses are based on nominal dimensions given in Tables 10 to 21, and on densities of
7.85 gicm® for steel materials.

The actual masses may vary from the calculated masses due to dimensional variations within the permitted toler
ances given in Table 22.

Table C.1 — Masses of flanges PN 2,5

Masses in kilograms
DN Type 01 Type 05 Type 11 Type 35 Type 38 Type 37
10t 1 000 Use masses of flanges PN 8/Table .2
1200 — 574 104 58,3 — —
1400 — — 133 — — —
1600 — — 188 — — —
1 800 — — 215 — — —
2000 — — 260 — — —
2200 — — 332 — s —_
2400 — — 382 — — —
2600 — — 497 — — —
2 800 — — ilif:} — — —
3 000 — — 772 — — —
3200 — — i) — — —
3400 — — baa — — —
3 600 — — 11586 — — —
3 800 — — 13089 — — —
4 000 — — 1441 — — —

i3
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Table C.2 — Masses of flanges PN &

Maszes in kilegrams

Ol Type 01 | Type 02 Type 05 Type 11 Type 12 | Type 32 | Type 35 | Type 238 | Type A7
10 0356 | 0345 0,380 0,353 | 0,326 | 0,056 0.08 D.05 0,02
15 0402 | D388 D.428 0.408 | 0,373 | 0,060 0.08 0,06 0,02
20 0592 | D588 0,657 0621 | 0584 | 0,108 0.17 0.10 0,08
25 0718 | 0688 0.821 0782 | 0,728 | 0,149 0.28 0.15 0,08
- a2 1,18 1.12 118 | 111 1.04 | D185 038 | D028 0,10
40 1.35 1.20 1,20 1,26 120 | 0,244 0.45 0,31 0,12
50 1.48 142 1,62 1.43 134 | D319 0.52 D.36 0,18
65 1.86 1.78 2,14 1.77 1,83 | D.451 0.70 D.47 0,24
&0 2.05 2 54 2.43 288 275 | 0,808 1.0 D.57 .42
100 326 310 4,22 3,41 301 | D729 1.3 0.73 D.40
125 431 412 8.10 4,65 430 | 1.00 1.8 1,20 0.62
150 478 453 7.51 550 483 | 1.01 2.4 1.40 0,71
200 6.88 8.51 12.3 8,60 887 | 1.73 3.9 2.03 1.10
250 | B.92 8.32 186 | 117 | 8413 | 2.32 58 /| 285 N —
“aoD | 110 11,1 255 | 153 124 2,88 88 | 312 o
a50 | 16.8 15.9 31.8 20,3 _ 477 9.5 4,00 A
400 | 19.8 18.8 38.5 23,1 r 5.83 11.8 473 7
450 | 248 23.3 51,2 27.0 — 7.02 15.0 5,30 e
500 | 264 240 60.1 30,8 e 820 15.9 8.10 s
60D | 348 330 103 44 7 0,34 23.0 — _
700 ¥ e 178 53,7 ¥ . 30,8 — 7 |
500 [E N 252 B4.4 i . 41,5 — 1
00D LY Z 335 70,2 LW 2 50.0 — n
1 000 A = 435 086 A Al 58,9 — X
1 200 " - 717 152 h” s 03,2 — .
1400 — — | 1004 248 — — P — —
1 600 — —  |15as a0 — — " 4 —
1 800 — —  |z21m 400 — — r = i
2 000 — —  |2882 518 — — A - =
2 200 — — — 45 — — L " —
2 400 — — Y 788 — — e — —
2 600 = — = 1021 = — = = =
2 800 -~ = s 1258 g F . — z
agon | — - o 140¢ J s < ot . — P
3 200 o ‘. i 1817 .
3 400 — ) = 1877 e
3 600 — - —  |z388 —
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Masses in kilograms

DM Type 01 | Type 02 | Type 4 Type 05 [ Type 11 Type 12 | Type 32 | Type 34 | Type 35| Type 36 Type 37
10 | 0604 | 0501 | 0540 | D722| 0678 | 0648 | DO0B4 | D148 | 008 | 005 | D02
15 | 0670 | 0654 | Deoe  o0213| o788 | 0722 | 0114 | D=0 | ooe | Do | Doz
20 | 0636 | 0900 | 0838 | 114 | 108 | 104 | 0225 | 0340 | 017 | 010 | 006
26 | 111 | 108 | 0890 138 | 130 | 125 | 0208 | 0444 | 026 | 015 | 008
1z | 182 | 177 | 185 203 | 191 | 181 | 0282 | 0572 038 | 028 | 0.0
40 | 208 | 202 | 185 | 235 | 215 | 206 | 0457 | D734 | 045 | 0.31 | 043
50 | 273 | 252 | 234 | 288 | 253 | 230 | 0653 | 0074 053 | 038 | D018
85 | 3,189 | 305 | 2783 3512 | 3033 | 207° | 0878 | 120 | 070 | 047 | 024
g0 | 360 | 348 | 317 | 481 | 392 | 3a7e | 107 | 187 | 10 057 | 042
100 | 420 | 420 | 378 | 565 | 462 | 438 | 128 | 212 | 12 072 | 040
126 | 541 | 521 | 457 | 8413 | 830 | 807 | 170 | 288 | 18 1,20 0,62
150 | 714 | 880 | 8622 105 | 7.8 | 7.24 | 188 | 346 | 24 140 | D71

200 | 827 | 887 | 7.890 | 185 1.6 101 281 | 548 | 38 203 | 1,10

250 | 11,8 [11.2 000 | 241 158 | 12.8 352 | 753 | 58 265 @ —

200 | 138 (128 | 111 | 308 183 145 402 | 811 | B8 112 | £

a50 | 204 |194 | 147 | 3\8 | 253 |27 755 | 14.1 a5 400 | —

400 | 275 |284 | 205 | 404 306 | 28.0 038 (178 | 118 473 | —
450 | 338 [322 |255 | 830 351 323 103 | 198 |[150 — 7
500 | 402 [385 | 307 | 752 | 405 387 126 | 227 |159 — ¥
BOD | 545 |522 | 430 (124 528 480 | 143 | 289 |230 — g2
700 | — |[79.4 — 183 758 | — Va — 309 — N
800 | — [112 —  2g7 102 b = — |415 — .
ao0 | — |135 — 374 121 . — — |s00 = —

1000 | — [180 —  |4p2 181 = — — |s8@ a =

1200 | — |278 — g4z 258 i — — |e32 s =

1400 | — — LI — 71 — — L 8 . - —

1600 | — = A\y  _ 547 | — — AL | > z N —

1800 | — — — NN ga1 | — — O S T

2000 | — — — — 830 o — — — — s

2200 | — £ = — 1073 | — 3 - — — | =

2400 | — . 4 — |13 | — — ] — —H il =

2600 | — — L — | 1574 | — - r_ — A<

2800 | — ¥l — — | 1887 | — 11 — — Y .

agon | — =t — — | zama | — - — — N N

2 With 3 bolt holes.

[k
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Table C.4 — Masses of flanges PM 16

Masses m kilograms

DM Type 01 | Type 02| Type 04 | Type 05 | Type 11 | Type 12| Type 32 [Type 34 | Type 35 | Type 36 Type A7
i0 0604 | 0521 0,545 0,722 0&vs| 0646 | 0004 | 0,148 0,08 0,05 | 0.02
15 0.6¥0 | 0054 | 0,608 0.813 oras| 0722 | 0114 | 0,180 0,08 0os | 003
20 0,538 | 0008 | 0,838 1.14 1,08 1,04 0.225 | 0,340 0,17 0,10 0.08
25 1.11 1,08 0,820 1.28 1,20 1,25 0,288 | 0,444 0,28 0,15 0.08
. 3_2 "I,BE_ 1,77 1,65 2.03 B 133'1 '1._E|1 0.382 | 0,572 0,36 A D_EE 1_[I,H}
40 2.08 2,02 1,85 2.35 2,15 2,06 0457 | 0,734 0,45 0,31 0,13
a0 2,73 2,52 2,34 Z2.28 2,53 2,38 08653 | 0,874 0,53 0,35 0,18
G5 3,183 3os~| 2780 3518 3038 24870 0.878 | 1.29 0,70 0,47 0.24
g0 3.60 3.48 317 4.81 3,82 3,78 1.07 1.67 1.0 0,57 042
100 4.39 4,20 3,78 5.85 4,62 4,38 1.28 2,12 1,3 0,73 048
125 .41 E.E"I ~ 4.5?_ .13 &30 a.0v 1_7"1]'_ Eﬂ- 1.8 1,20 0.62
_'15[! ?TI*! G849 g,22 10.5 i .81 -?-'.2-4 1.96 348 2.4 . 1,40 | _llT'1
200 873 8,31 8,37 16.2 11,5 8,50 2.81 5.55 3.8 2,03 1.10
250 | 14.2 13.5 12,4 25.0 18,7 13.8 3.52 T.71 5.8 — —
300 | 18.0 18,0 16,3 35.1 221 17.2 527 114 B.5 — —
350 | 28.2 27,0 21,5 45.0 328 ZrH 10.1 18.2 15,2 e
400 | 35.9 4.8 271 i53.5 411 35,7 12.3 2.7 18,7 — —
450 | 461 44,8 38,7 BE.6 50,6 45,0 16.5 28,2 24 .4 — —
500 | 864.0 az2.0 51.1 133 36,2 30,4 214 35.5 281 — —
G600 |102 i EE-.E h -TB.:! 2206 104 EI-I;.[I- 1'-'_37"_ 1 47.8 40,32 — LY
700 — 107 — 285 95,5 — — — 45,2 — —
B00 — 152 — 3EE 122 — — — 58,8 — —
|00 — 184 — 483 155 — — — 75,8 — —
1 000 — 257 — G40 233 — — — 106,48 — —
1 200 — — — — 320 — — — — — —
1 400 — — — — 495 — — — — o ¥y —
1 GOD — — — — Tao — — — — — —
1 BOD ! — — — A — 925 . — — —_ N[ — —_ —
2 0oo — — — — 1 185 — — — — —
8 With B bolt holes.

=)
=1
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Masses i kilograms

DM Type 01 | Type 02 | Type 04 | Type 05 | Type 11 | Type 12 | Type 32 | Type 34 | Type 35
200 14,2 13,8 11,8 225 17.1 14,9 4,52 2,07 6.8
250 201 18.4 17.0 335 24,3 20,9 b.73 12,7 10,0
300 26,8 25,5 22,0 43,3 31e | 273 842 18,0 15,3
350 41,8 40,5 3z1 &a,1 44,8 45,1 14.5 27.B 20,8

_4IZID _5?,3 8.1 44 .5 B BE.? _E;EI-.EI . 877 . 18.0 '.:Tﬂ.?-_ EE.E

450 69.8 g67.58 h4.2 130 78,0 6es | 210 40.9 4.4
500 87.0 g4.6 65,8 159 grag | &70 | 268 55,7 45.8
300 127 124 28,4 278 121 111 34.1 705 81.0
700 _ 138 i — 155 | — A — —
200 o 250 _ = ms W > — —
200 — — — — 2449 — — — —

1 000 — — — — 33s — — — —

Table C6 — Masses of flanges PN 40
Masses in kilograms
DM Type 01 | Type 02 | Type 04 | Type 05 | Type 11 | Type 12 | Type 32 | Type 34 | Type 35

10 0,504 0.581 0.548 0,722 0678 | 06848 @ 0084 0.148 0.0z
15 0,670 0.654 0,606 0,813 0, 76a D.r22 0114 0.188 0.02
20 0,835 0,602 0.838 1,14 1.08 | 1.04 0,225 0.340 0.17
25 1.11 1.08 0,890 1,28 1.20 1.25 0,296 0444 0,26
Az 1.82 1.77 1.685 2,03 1.81 1.81 . 0,382 0.572 0,38
40 2,08 2.02 1.85 2,35 215 | 2086 D457 0.734 D.45
&0 2,73 2,85 247 3.20 2,85 2.74 0,653 1.02 0.69
G5 3.48 3.35 3.04 4,209 3.68 3.65 08768 1.36 1.1
&0 432 4.18 3.81 5,54 4,78 4,54 1.20 1.80 1.8

100 8,07 5.87 5.18 7.60 i5.48 G.10 1.58 2,77 24

125 8,18 7.85 G.aa 10,8 5.368 8,22 208 3.78 3.2

150 10,3 .67 5.69 14,8 11.7 10.6 273 5.25 4.8

200 17.8 7.4 14.9 28,8 210 | 183 . 5.55 10.2 2.8

250 283 254 23.8 44 .4 4.2 | 283 T.EY 6.4 14.4

300 45,1 43.8 36.0 64,2 47,8 40.4 128 254 20,7

350 88,7 64,0 50.4 89,5 8.3 5.8 18,3 ar.a an.7

400 71 05,1 75,5 127 g8 B2.1 an4 5G4 454

450 — — = 154 105 | 882 28,4 56.4 ==
GO0 — — — 188 130 105 | 353 20 —

aoon — — — 3 208 172 | 533 106,000 —

T
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O Type 01 Type 05 Type 11 Type 12
&0 4,09 4,652 4.81 4,20
G5 4,73 5,69 5.68 530
B0 5,90 .89 6,68 6,25

100 8.05 10.0 8.27 8.81

125 11.7 15.0 14.5 13.8

150 16.9 233 21.4 18.5

200 30.5 39,2 34.1 —

250 42.1 56,7 48,3 —

300 59,1 B81.2 G67.5 —

350 88,7 113 or.8e —

400 121 152 128 —

Table C.8 — Masses of flanges PN 100
Masses in kilograms

DO Type 01 Type O5 Type 11 Type 12
10 1.00 1.04 1.08 1.07
15 1.10 1.16 1.20 1.17
20 1.86 1.87 2,02 1.88
25 23T 2,54 2,63 2,49
az 278 3.07 3.20 2.85
40 3.58 3,87 4,07 3.80
&0 4,09 5.64 5.82 5.23
G5 8,33 744 T.B87 6.54
B0 T.r2 g.85 8.82 T7.B4

100 10,3 13,3 13.1 11.5

125 17.2 21.3 21.0 17.9

150 23.5 29.49 28.3 23.8

200 429 52,7 50,2 —

250 69,0 B85.4 B1.4 —

300 104 128 118 —

350 150 175 169 —

400 — — — —

500 — — — —

7a
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Table C.9 — Masses of flanges PN 160

Maszes in kilograms
DN Type 11
10 1.10
15 1.20
25 2,64
40 442
50 G.38
845 575
a0 10,3
100 15,3
125 24,4
1580 34,4
200 60,7
250 7.8
300 140

Table C.10 — Masses of flanges PM 250

Masses in kilograms
DN Type 11
10 —
15 2.51
25 3.58
40 6,72
50 3.2
84 12.8
B0 16,5
100 272
125 39,0
150 9.8
200 110
250 180
300 h

EN 1092-1:2007 (E)
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Table C 11 — Masses of flanges PN 320

Masses in kilograms

O Type 11
10 2.14
15 2.53
25 5,18
40 B.65
50 10.7
65 19.5
80 25,2

100 42.5

125 83.8

150 81.5

200 172

250 312

Table C.12 — Masses of flanges PM 400

Masses in kilograms

DM Type 11
10 2.65
15 3.62
25 7.45
40 14,1
50 16.7
65 31.6
80 38.4

100 67.3

125 04,5

150 145

200 270
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Annex D
(informative)

Additional materials

Table D.1 lists, in addition to Table 8, materials which are widely in use, but which are not listed in EM standards.
These materials do not have any presumption of conformity if used in pressure equipment under jurisdiction of

Directive 87/23EC (Pressure Equipment Directive). These materials may be used in pressure equipment according

fo article 3.2 of the PED (sound engineering praciice) or in applications that are not covered by the PED. If they are
used in pressure eguipment according to categories | to IV according to the PED, they shall have either a

— Ewropean Approval of Materal (EAM), or
— be coveraed by a Particular Material Appraisal (PMA&).
FMA shall be made by the pressure equipment manufacturer and in categories |l and IV it shall have appraisal of

the notified body that is responsible for the conformity assessment of the eguipment. In the PMA it shall be proved,
that the material fulfils fhe essential safety requirements of the PED.

Table D.1 — Additional materials
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Specification, grade, symbol and material number *
Castings *f
et seamless tubes Forgings ™" Flat steel products *°
group b welded pipes * o
Emde:l's-jrmhnlf Gradelsymboll Gmdl!d'_ﬁ]rmhnll
Standard material num- Standard p Standard material num-
her material number ber
1ED | DIM 1881 GE-38 VaTOW 3993’ G2 .0L32 VaTOw 3ean * C 2110432
iE1 |- EM 10025-2 " SBIXISIRA 0035 EN 100252 SIXISIRM 0035
0 |- v 35003 7 C 22.8M1.0460 vdTOW 35001 " C 22 8M1.0460
EM 10X23-2 P 250 GHA.0460 - -
TED |- - DiIM 17103 TSTE F85/1.0488 DI 171027 TSTE 235/ 04386
TE1 |DIN 17245 GE-10 Ml 13 DIM 17103 ¥ TSTE 35510566 DI 171027 TSTE 355/ 0566
- - DIN 17103 ¥ TSTE 42¥1.8912 DM 171029 TSTE 42I¥1.8812
1ED | ASME SA 106 B - -
JED - ASME A 105 -
ASME 5A 16 WChB ASME BA 515 Ta
JE1 | ASME 5A HE Woo - = ASME SA 516 Ta
ASME 3A 333 & ASME SA 337 CL1
4E0 | ASME 3A 217 WC 1 ASME A 162 F1 S B
ASME SA 204 B
ASME S5A 1T WC 6 Fi1 €11, 2 and ”
SEQ | ASME 3A T C3 ASME SA 162 C13 ASME 5A 387
ASME BA 335 P12 Fi2 Cl1 and 2 i2
ASME A 117 1z F5 5
BED |ASME 8A 335 P 5 and P9 AZSME ZA 162 Fa ASME SA& 387 a
ASME SA 335 P2 F 22 Cl1and 3 2

81
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Table D.1 (confinuwed)

Specification, grade, symbol and material number *

Castings %/ .
. seamless tubes % Forgings ™ * Flat steel products ™°
‘ml . d
welded pipes ™
Grade/symboll Grade/symbol/ Grade/symboll
Standard material Standard terial number Standard material
number numkber
A
7E3 | ASME 3A 352 LC 2. LC 3and ASME SA 350 LF 3 ASME SA 203
LC 8 E
8E2 - - ASME SA 350 LF2Cl 1/ €l 2 . -
ASME S 351 CF&
F 304 304
TP 304 1L
10ED ASME SA 182 ASME Sa 240
ASME S 312 TP 304 F 304 L 304 L
TP 34 H F304H A H
TP 3
12ED | ASME SA 312 ASME SA 132 Faziand321H ASME 54 240 =
TP321H
ASME S 351 CFEM
F 316 316
TP 216
14ED ASME SA 182 ASME 54 240
ASME S 312 TP 6L F316L 6L
TP 3E6H F31EH HEH
15ED - - = - ASME 54 240 HETI
16ED - = ASME SA 182 F 51 . -

* Material for bars In all Groups ane ioentical wih the miateral for forgings, ASME Matenals see acatonaly, *

* The specification of ASME Materials may not be equivalent In all detalls to the materal groups and therafore may not be equally for all
appications.

*  Starting material for the manutacture of fianges. The properties of the resulting Nlanges may differ from starting material and require to
be taken info conslderation, so that the resuling flange has adequate properties.

¥ Base materal see Nat steel products.

" Impact properties for BT or low temperature ssndce and guarantesd elevated temperature properties for high temperature senvice have
o be consldered.

T Materlal Cata Sheet by WdTOW.
® This DIN-Materials ane ksted In particular upon the EM 10222-4 has been revised and provide the comesponding NL-Grades.
* Use as forging with the requiremends for chemical and mechanical properties of EN 10025-2, hot-rolled structural stesl.

R
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Annex E
(normative)

Basis of flange calculation

E.1 General

The calculation of flange union (pair of flanges, bolis and a gasket) according fo this standard and the determina-
ficn of pft ratings have been carmed out as. follows:

E.2 Calculation method

BAccording fo EM 1581-1. Comection for EM 13445-3:2002, Annex G has been applied to Equation (4.1).

E.3 Basic rules for calculation of flange connection

E.3.1 General

Calculation temperature for all load cases i.e. assembly, testing and operation to determine the standard flange
geometrics for the different type of flanges is 20 "C.

To assure that the reguirements regarding permissible general membrane stress of the PED are met, flanges have
been calculated using the values specified in Annex F, Table F.2.4-1.

MOTE1  For nominal design siresses higher than the time-independent design conditions the regulations of the applied de-
sign code such as EM 13445 or EM 13480 need to be considered. In any case attention needs io be paid fo the effects of
temperature.
External loads hawe been considered. These external loads are calculated by using the following equations

Flange type 01, type 11, type 04 with type 34:

Fgi=15-% (45— 5%)/1000 dimensions 4, 5 in mm, Fgq in kM
Fgz = Min (DN 10 - ,/DN) Fgz in kN
FE. = Max {FE.‘I:"F]_'E}

Flange types 32, 35, 36 and 37:

Fgi1 =PN -7 - {[2I'r'ul2 1440 000 dimensicns in mm, Fgq im kN
Fpo =5 DN Fgo inkN
Fg =Min (Fgy: Frz)

E.3.2 Flanges

E.3.21 Flanges type 11, type 04 with type 34, type 05
— Flange facing: Raised face.
— Height of raised face according to Table 8, depending on DiM.

—  Caorrosions allowance (inner surface): 1.0 mm, for carbon steel, 0,0 mm for stainless steel.
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— Tolerances for flange thickness according to Table 22, for machined on front face only.
— Flange material.

—  HMominal design siress:

at operation 140 MPa;
at assembly and festing 200 MPa (Pt = 1.43 = PN).

MOTE That is close to the values of P245GH (forged steel, nommally annealed (NG} and 1.4404 (forged sieel, solution
treated (AT).

— E-Modulus: 212 000 MPa.

—  Mean coefficient of thermal expansion a (107 I-’J'I"'I]n =11.8.

E.3.2.2 Flanges types 35, 36 and 3T with fype 02

Mlaterial values hawve been similar according to E.2.2.1, but for austenitic steal:
—  e-modulus 200 000 MPa;

— mean coefficient of thermal expansion o (107 EM} = 158.3;

— no corrosion allowance;

— flange facing and talerances according fo E3.2.1.

E.3.2.3 Flanges type 01
— Material values have been similar according to E.3.2.1.
— Pipe nominal thickness has been chosen either according to Table A1 or to Table &.2.

— Corosion allowance has been 1 mm to pipe inner surface.

E.3.3 Pipes

— Dimensicnal series for the pipe: EM 10218-2, EN 10218-5 and EMN 10217-7.
— Pipe wall thickness I = Mating wall thickness of flange 5.

— CGonsideration of elasticity of the hub especially for large DM.

—  Mominal design stress:

at operation 140 MPa;
at assembly and festimg 200 MPa (P = 1.43 = PN).

—  E-maodulus: 212 000 MPa for Carbon stesl and 200 000 MPa for Austenitic steel.

— Mean coefficient of thermal expansion o {107 EJ'H} = 11,9 (C5) and 15,3 [AS).

MOTE The values indicated above are close to those given for P235GH respectively X2CrMibMo17-12-2.
E.3.4 Bolting/Tightening

— Bolis: Fully threaded screw (Hexagon head bolt) according to EM 4014 with one nut, smooth and lubricated
friction coefficient 0,2.
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— Bolt material:
= M38: nominal design stress at operafion 200 MPa, at assembly and testing 2857 MPa;
NOTE  That is close to the values of 5.6-bolt

= B398: nominal design stress at operation 2680 MPa, at assembly and testing 418 MPa.

HOTE  That is close to the values of 25Crod.
—  E-modulus: 212 000 MPa.
— Wrenching up fo and including M20, forque wrench abowve M20.
— Scafter value for one single bolt max M20: +/- 0.4 and for bolis larger tham M20: £0.2.
—  Allpwed slope of flangs plate: 1,0°.
— Bolting strength category ace. EM 1515-2: medium strength.
—  Minimum bolt pre-tension rate: Minimum koad ratio 0,3.
—  MNumber of assembliesire-assemblies during fetime: 20.

— Integral coefficient of thermal expansion o (107 Ii.l'I'-’.]| =11.8.

E.3.5 Gasket
— Up to and incl. PN 63: Non-metallic flat gasket, larger OM of PM 83 and higher PM: Spiral wound gasket

— Gasket dmensions and factors:

Maon-metallic flat gasket Spiral wound gashet
Dimensions EM 1514-1 EM 1514-21)
Thickness = DM 300: = 2 mm =45 mm
=DM 200: =3 mm
LA =25 MPa = 50 MPa
- = 100 MFa = 300 MPa
En =8 000 MPa = 10000 MPa
ks =20 =20
Ty =0 =0
gc =08 =08
P (m) =16 =18

MOTE1  The Qww | Qe values have only been fived for the geometrical calculation of the fanges, other values may be
used.

MOTE2 Leakage classes are not considered.

1" Dimensions of spiral wound gaskets for flanges type 11 larger than PN 180: Similar to EN 1514-2.
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Annex F
(normative)

Determination of p/t-ratings

F.1 General

F.1.1 Reference temperature [(RT)

A maximum allowable pressure related to the PN number (see 3.2) given in this standard is applicable at the Ref-
erence Temperature (RT).

RT is defined as the femperature range from -10 *C up fo and including 50 *C.

Up to and including 50°C all flange types are suitable for the given PM. The flanges may be used for temperatures
abowve 50 *C. For this higher temperature the pit-rating needs {o be calculated.

Cqowwn to and including -10 °C all materials listed in Table 8 are suitable for a maximum allowable pressure related
io the PN number without any further testing than the testing specified in the EM matenal standard. The materals
may be used for lower femperatures. Considerations for prevention of low temperature brittle fracture may be nec-
essary depending on the temperature, the material and heat treatment condition.

MOTE The EM product standards (e.g. EM 13445, EN 13480, EN 13458) specify guidance regarding the prevention of low
temperature brithe fracture.

F.1.2 Application limits and equations

For flanges designated in accordance with 4.2 of this European Standard, the maximum allowable pressure PS5
calculated at temperature shall not exceed a maximum allowable pressure related to the PMN number.

PS<PN (F12-1)

F.2 Symbols, descriptions and units

F.2.1 General
Faor this annex the following symbols are used (see EM 13480-2 for further definition ).

Table F.2-1 — Additional symbols for the application of this Annex

Symbals Description Unit
| fe Mominal design stress at temperaturs MPa (M/mm®~)
| fem Mominal design stress at the creep range MPa (M/mm®~)
Spmt | Mean value of cresep rupfure strength MPa (M/mm®~)

| SF o |Safety factor which depends on fime -

¥R Reference value for thickness TFEN
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F.2.2 pit-Ratings for materialz with time independent nominal design stress

The maximum allowable pressure at termperature is depending on the nominal design stress at temperature in rela-
fion o140 MPa and shall be:

PS = PN x £ /140 MPa {F2.2-1)

The nominal design stress f; shall be determined in accordance with Table F.2.5-1 taking info account the actual
value for vg.

F.2.3 pi/t-Ratings for materials with time dependent nominal design stress

The mazimum allowable pressure at femperature is depending on fhe lower value of the mominal design stress at
temperature and the nominal design siress at creep range in relation to 140 MPa and shall be:

PS = PN x min (f; fog)/140 MFa {F.2.3-1)

The nominal design stresses f; and fog shall be determined in accordance with Table F2.5-1 and Table F.2.5-2
taking into account the actual value for ve.

F.2.4 Reference value for thickness [vg)

EM material standards are specifying strength values depending on different ramges of product thicknesses. The
thickness related material values shall be used in calculation.

vg shall be the upper thickness of each mominal thickness range for which a material strength value (ReH, Rp. Rm
as appropriate) is given in fthe material standard. The calculation resulis of equations F.2.2-1 and F.2.3-1 shall be
valid for all flamnges of this European Standard provided:

— the flamges are made of maternal with the same or higher material values as the values used for the calculation
and

— mnominal flange thickness is less or equal to v

For matenial with different vy, the pit-rating can be given for each vg.

MOTE1  The pft-ratings are to be build by a comparison of a material related term (f; fer) and fhe value of 140 MPa to PH. §;
fer are a funciion of the material thickness for a given material. To compare the results of F.2.1-1 and F.2_2-1 with the thickness
of a flange according to this Buropean Standard. vg is introduced in this European Standard.

MOTE2 | is the intenfion of this annex to provide mules for defemination of pft-ratings on a simplified procedure. But it

should also be possible to use comparable higher mechanical properties for different thicknesses of base material if this covers
the majority of flanges in use.

F.2.5 Nominal design stresses and safety factors for mean creep rupture strength

The nominal design stresses shall ke based on sirength values specified in the material standard. The nominal
design stresses shall be caloulated as shown in Table F 2.5-1. Guidance on safety factors as a function of mean
creep rupfure stremgth related fo time is given in Table F 2.5-2.

Linear interpolation of strength values between two adjacent temperature walues shall be applied for temperatures
above 50 "C (e.g. for 80 "C between 20 °C and 100 °C; for 120 *C between 100 °C and 150 “C).

ar
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Table F.2.5-1 — Mominal design stresses

Mominal design stress at Temperature /

Meaferial group Mominal design stress at the creep range
3EQ to 8E1 and 18ED J=min {(Rgf 1.5 or Rpgzf 1.5; R ! 2,4); Spn/ 5Fgg)
10ED fo 15ED (for 30 < A < 35 %) ° J=min{{Rp g/ 1.5 R/ 2,40 Sguf 5Fgg)
10ED fo 15ED (for A above 35 %) ° J=min {(Rgpe/ 1.5) or min{Rpa g4/ 1.2 R/ 3)% Spnif SFeal)
2E0 to 4ED, TED, TE1 (castings) 1 J=min {Rpg ¢/ 1.9)
GEQ, BED, 9ED (castings) | £= min {Rm/ 3,0}
10E0D te 15E0 (zastings) J=min {Rp1 gt 1,8)

2 A = Elongation after nuphure
B |f Ry is available

Table F.2.5-2 — Safety factors for mean creep rupture strength

Time T im h Safety factor SFqg
200 000 1,25
150 000 1,35
100 000 1,5

NOTE Data of both tables are derived from EM 13480-3. See EN 13430-2 for further definition.

F.2.6 Flanges made from steel castings

For flanges made from sieel casting (fypes no. 21, 34} the actual dimension needs fo be calculated to comply with
the pft-rafings for steel forging / flat product.

The calculation shall also be done under the rules of the component or equipment standard applicable for the com-
ponent or pressure equipment of which this flange is an integral part {e.g. EM 12518 for valves).

All mating dimensions, the neck diameter (M3) and {minimum} flange wall thickness shall ke as given in Tables 10
o 21.

MOTE For flanges type 21 see footnote a of Table G and MOTE & of 5.6.1.

F.2.7 Rounding of maximum allowable pressure at temperature

The results of calculated maximum allowable pressure PS at femperature (according fo F2.2-1 respectively F.2.3-1)
shall be rounded downwards to the first decimal place (e.g. value of 15,02 bar rounded downwards fo 15.0 bar; or
15,18 bar rounded downwards to 15,1 bar).
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Annex G
(normative)

p/t-ratings for a selection of EN materials

3.1 General

G.1.1 pltratings
& range of p/t-ratings for a selection of commonly used EN materials is indicated in this annex. These pi-ratings
are prepared to support the user of this Eurcpean Standard and shall not be understood either as a limitation in pft-

ratings mor materials. If the user of this Eurcpean Standard has the need fo determine his own pf-rating for a
certain application this can be done under consideration of the basic rules fo determine a pift-rating (s=e Annex F).

G.1.2 Basics of determination of pf-ratings (see Annex F)

pit-ratings are calculated by using the equations F.2.2-1 and F.2.3-2.

In compliance with Equation F.2-1, the calculated pressuwre values do not excesd PH.

Strength values for steel forgings, flat steel products and steel castings are taken frorn EM material standards con-
IE;dEE:ng the different range of product thickness. For provisions regarding the reference walue for thickness vy see

pit-ratings are calculated by using the strength values of steel forgings depending on different range of product
thickness and are verified for flat steel products of the same group.

Mominal design sfresses are calculated by using the equations as defined in Table F.2.5-1.
Interpolation rules as defined in Annex F have been applied.

MOTE1  The graduation of vy depends from the product of materal from which a flange s manufactured. For the different
methods of fabrication see Table 1 of this Ewropean Standard.

MOTE2  Forflanges made from steel casting (type 21) see footnote a of Table & and definitions stated in F.2.6.

MOTE2  If the flange joint consists of materals with different strength properties {(excleding bolis), pf-ratings need o be
chosen in accordance with the lowest strength walues.

MOTE4  The pitratings are to be build by a comparison of a material related term (ifsa) and the value of 120 MPa to PN
Jifen are a function of the maternial thickness for a given materal. To compare the results of F2.2-1 and F2.3-1 with the
thickness of a flange of this Eurcpean Standard v s introducad in this European Standard.

G.1.3 Application limits for creep range

Materials marked with an "X" have been calculated using 100 000 h creep rupture strength values as given in EMN
materal standards under consideration of the safety facior SFcs as indicated in Table F2.5-2.

The application of creep range within the pfi-ratings listed is imited up fo and including 800 *C. This limit should be
understood as a practical application limit and not as a restriction in use. If there is a need to extend this application
limit to higher temperatures than 800 *C this can be done by individual calculations provided mean creep rupture
strength values are given in EM matenal standards.

a9
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G.2 Non-austenitic steels
=.2.1 General

pHt-ratings are given in Tables G.2.1-1 to G.2.1-12 for non-austenific steels. They are caleulated by using the
strength values of steel forgings (see Table G.1.1-1} and are verified for flat steel products of the same group (see
Table 9) up to and including 200 °C. Thickness related sirength wvalues for all thicknesses up to and including
150 mam hawve been considered, except for materal 1.4203 where vg= 130 mm.

pit-ratings are calculated by using the strength values of steel forgings and are verified for flat steel products of the
same group (see notes in Table G.1.1-1).

100 000 h creep rupture strength values are considered for matenals marked with "X' in Table .1.1-1.

Maximurm allowable pressures at temperatures for which 100 000 h creep have been considered are indicated in
italic letters in Tables G.2.1-1 to G.2.1-12.

For flanges made from steel castings (type 21; material selection see Table 8) the pit-ratings shall be the same as
for the comesponding steel forgings respectively flat steel products (see Table 8). The wall thicknesses need to be

verified (see provisions made in F.2.5).

MOTE For nominal design stress values of steel castings it may be necassary to consider the provisions given in applcable
compomnent or eguipment standards {e.g. EN 12518).

g
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G.2.2 List of materials
Table G.1.1-1 — Hon-austenitic materials

Group Material "ﬁﬁf“ EN Rt Creep Notes
3ED P245GH 1.0352 102222 Rpoz¢ X
3E1 P280GH 1.0428 102222 Rz X
4ED 16Ma3 1.5415 102222 Rz X
5E0 13CrMo4-5 1.7335 10222-2 Rz X
BED 11CrMog-10 1.7333 102222 Rz X
BE1 K1BCrMo5-1+NT 1.7388 102222 Rpoz X
7ED 13MniNiB-2 | 18217 102223 Rpozi Iy '
7E1 P33 NLZ lgse | w3 | Rea | —
7EZ 15NiMn 1.6223 10222-3 Rpoz — 1
7E3 12Ni14 1.5837 10222-3 Rz — 1
7E2 XENiD 1.5882 10222-3 Reoz1 — 1
8E2 P285NH | 1.04a7 102224 Reaze | — c.d
8E3 P355NH | 1.0585 102224 Razr U L2 e
oED *X20CrMoV11-1 1.4922 102222 Rz X
BE1 X10CrMoVNBE-1 14903 10222-2 Rpoze

MOTE  Tabie contalns a selection of commanly used non-austenibic materials.
@ Refar to Annex D for steel forgings comesponding to this low-temperature-tough fine-grain steel.
B pi-rabings can also be usad for material group TE1 under condibions (see EN 1D028-2).

©  For all thicknesses of up o and Including 70 mm the strength values for temiperaturas above 50 *C for 3 tickness range 35 = w = 70
have been used for calculation of prt-ratings.

9 For all thicknesses up to and Including 150 mm for strength values for temperaiures above 50 "C lower strenglh values elther of
EM 1002E8-3 or EM 10222-4 has been used.

& For all hicknessae of up %0 and Including 100 mm ihe strengtn values for iemperatures abave 50 °C Tor 3 thickness range 50 < vy = 100
have been used for calculation of pit-rabings.

! Material groups TED, TEZ: no separate pit-rafings are lsted, becauss of te reason that no strengih values for femperatures above
=0 "C are given by the related EN standards EN 10222-3 and EN 10025-4.
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G.3 Austenitic and austenitic-ferritic steels

:.3.1 General

pit-ratings are given in Tables G.4.1-1 to G.4.1-12 for austenific and austenitic-ferrtic steels. They are calculated by
using the strength values of steel forgings (see Table G.3.1-1) and are verified for flat steel products of the same
group (see Table 8) up to and incd. 800 *C. Thickness related strength values for all thicknesses up fo and including

150 mm have been considerad.

pit-ratings are calculated by using the strength values of steel forgings and are verified for flat stee| products of the
S3Mme group.

100 000 h creep rupture stremgth values are considered for materials marked with X' im Table G.3.1-1.

Maximum allowable pressures at temperatures for which 100 000 h creep rupture strength values hawve been
considered are indicated in italic letters in Tables G4.1-1 10 G.4.1-12.

For flanges made from steel castings (type 21; materal selection see Table 8) the pHt-ratings shall be the same as
for the corresponding steel forgings respectively flat steel products (see Table 8). The wall thicknesses need to be
verified {see provisions made in F.2.5).

MOTE  For mominal design stress walues of steel castings it may be mecessary to consider the provisions given in applicable
component or equipment standards (e.g. EM 12518).

G.3.2 List of materials

Table G.3.1-1 — Austenitic and austenitic-ferritic materials

Group Material "'"Er'}f}'_i‘" EN RyRe | Creep {r:.'m} s
10ED H2CrMi13-2 1.4307 10222-5 Rpins X — a5
10E1 H2CrMiM18-10 1.4311 10222-5 Fpinr — — 35
11ED Z5CrNi18-10 1.4301 10222-5 Fpins X — 35
12E0 ABCrMiTi18-10 1.4541 10222-5 Rpios x — ad
12E0D XBCrNiMB18-10 1.4550 10222-5 Roior r — a0
13E0D HZ2CriNiMe17-12-2 1.4404 10222-5 Feios — —_ 35
14E0D A5CriNiMe17-12-2 1.4401 10222-5 Rp1os x —_ 35
15E0 XECrNiMeTI17-12-2 1.4571 10222-5 Fe1or X — 35
18E0 H2CrNiMoNZ2-5-3 1.4482 10222-5 Floozs —_ — 25
11E0D ABCrMi18-10 1.4848 10222-5 Rgips X — 35
12E0 XBCrNITIB18-10 1.4941 10222-5 oo x — a0

MOTE Table contains a selection of commonly used austenitic and austenitic-ferritic materals.

2
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Table GA1-1—PN 25
) mex. alowebl mpesire T3
PN | Growp T RT| 00 | 150 | 200 | 20 | 300 350 | 400 | 450 | 500 | 50 | %0 | S0 | 50 | 50 | 600
nia. llomati prezare 5 b
MED | 100 (25| 20 [ 19 (17 | 16 | 15 14 | 13 [ 13 (12 | 0| 40| 09 | 08 | 6F | OF
MEN | 1481 (25| 25 | 25 | 22 | 20 | 19 |19 | 18 | 18 | 17
MED | 1000 25| 22 [ 20 | 18 | 17 | 16 15 | 14 [ 14 |14 | 40| 10| 09 | 08 | OF | OF
TED | 14580 (25| 24 | 23 | 22 | 20 |19 (19 | 18 [ 18 | 17 | 16| 15 | 44 | 12 | 41 | 40
UR) | 1450 125| 25 | 23 | 22 | 21 [ 19 |19 [ 18 | 18 | 4T
35| 1ED [ 1M (25| 23| 20 | 19 [ 18| 17 | 15 | 16 | 15 | 15 _
MED | 1M (35| 25 [ 22 [ M0 [ 19 | 18 A7 |47 | 16 | 16 [ 16 | 16| 15 | 15 | 45 | 14
T | 16N (25| 25 | 34 | 23| 22 | 20 | 20 | 19 [ 19 | 18 | 18 [ 18 [ 48| 46 [ 15 | 4
D | 1462 25| 25 | 25 | 25 | 25 .
MED | 14080 (25| 22 | 2 |48 | A7 |16 15 |15 [ 14 | 4| 1313124241 1
TR0 | 14080 (25| 23 | 22 | 20 | 20 | 20 (19 |19 [ 18 | 18 | 17 [ 17 P46 | 15 | 13 | 4
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Table GA1-2—PNE
- max. dlowstle femperstu T30
PN | Growp Mo, HT | 00 | 150 | 200 | 250 | 300 | 350 | 40 | 450 | 500 | 550 | 50 | 50 | 580 | 500 | 600
et allowzble pesae S bar
WED | 14307 (60| 51 | 46 | 42 | 39 | 36 | 34 | 33 | 37 | 31 | 26 | 24 | 22 | 20 | 18 | 16
ME1 | 1431 (GO 60 | G0 | 53 | 50 | 47 | 46 | 44 | 43 | 42
fED | 14301 (GO | 54 | 40 | 44 | 41 | 38 | 36 | 35 | 35 | 34 [ 26 | 24 | &2 | 20 | 10 | 16
TE0 | 14581 (GO | 59 | 66 | 53 | G0 | 47 | 46 | 44 | 43 | 42 | 40 | A6 | 33 | 30 | 27 | 4
TE0 | 14550 (GO | 60 | 656 | 53 | 50 | 47 | 46 | 44 | 43 | 42
6 | 13E0 | 14404 (60| 56 | 51 | 47T | 44 | 41 | 39 | 33 | 37 | 36 .
MED | 1401 (GO | 60 | 54 | 50 | 47 | 44 | 42 | 41 | 40 | 39 [ 3% | 3B | 3§ | A7 | AF | 33
1560 | 1451 (GO | 60 | 658 | 56 | 53 | A0 | 48 | 46 | 46 | 45 | 44 | 44 P AL A0 | 36 | 13
f6E0 | 14462 (GO | 60 | 60 | 60 | 6D
MED | 14088 (60| 54 | 49 | 44 | 42 | 39 | 37 | 36 | 35 | W[ 32 | M | U ] | 28| 23
2E0 | 14981 (60| 57 | 54 | A1 | B0 | 49 | A7 | 46 | 44 | 43 | 42 | 4D | 40 | 36 | 12 | 2§
Table GA.1-3—PN 10
] max. alloweblz femperaie= 15 °C
FN | Goup T RT | 100 [ 160 | 200 | 250 | 300 | 350 | 400 | 430 | 500 | 550 | 560 | &0 | 580 | 530 | 600
ma. Alwable preszure P bar
060 | 14307 (00| 86 | 77 | 70 [ 65 | 60 | 57 | 55 | 53 : A1 | 43 | 40 | 37 | 34| 30 | 28
1061 | 1431 (00| 00| 0 (69 [ B3 |79 (U6 |74 |72 |7
ME | 1434 (100 8D | 61 | 74 | 69 | 64 | 61 | 59 | 58 |57 [ 43 4 40| AFf | 34 | 30 | 28
TH | 1454 (100 89 | 83 (68 | B4 | TR | U6 | T4 | T2 |7 67 | 61 | 36 | a0 | 45 | 40
16 | 14550 (00| 00| 93 (68 |84 | 79 | U6 | T4 | T2 |7
0 ( 130 | 1404 (00| 94 | B6 | 79 | 74 | 69 | 66 | 64 | 62 | ® . |
MED | 14401 [100| 100 | 90 | B4 | 79 | 74 | 71 | 68 | 67 | 66 | 65 | 64 | 63 | 62 | &1 | b
150 | 1451 |[100| 100 | 98 | 93 | BB | B3 | O | VB | VE | VS5 | T4 | T4 | £3 | GT | GO | 43
1660 | 14462 (100 | 100 | 00 | 400 [ 100
TED | 14348 (00 90 (81 | 74 [ 70 | 65 | 62 [ 60 | 58 | 56 | 53 | 52 | 51 | df | 46 [ 42
160 | 14%4 (00| 95 | 90 | B6 | B3 | BY | TR | 77 | T4 | V2 | 70 | 68 | 66 | G0 | 94 | 48

106
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Table G.4.1-4— PN 16
— ma. Alowahiz femperatne T5 T
mm"'fﬂ"’mm M| 2 | 2 | W | K| 40| 40| S0 | 50 | 560 | 50 | 0| 0| 6N
' et alonghie pressare S ber

e |14 [0l a7 T3 Ty [aafos (o2 Tep [as Taa Too [ ed [ aa[sd[ 49 &4
WEI | 14311 |60) 16 | 5 | W2 | B33 | 127 | 122 | 143 | 115 | 113
HED | 14301 [60) 145 | 94 | 19 | 0 | 02 | 98 | 95 |93 | o1 | 710 | & | 50 | 54 | 49 | &4
TED | 14641 | 60| 150 | W3 | W1 | T4 | 127 | 122 | 113 | 15 | 113 | 408 | 98 | 89 | &1 | 73 | &3
2R | 1450 |60 ) 160 | W [ [ 4 [ o7 [ [ s g
W [ PR | 144 [60) 151 | 07 | 127 | M9 | M | 105 | 102 ] 10 | 47
MED | 1401 |60 160 | W5 | 134 | 27 | 18 | 14 | 109 | 107 | 105 | 04 | 103 | 101 | 100 | 99 | &9
WE) | 1451 | 60| 160 | 56 | WD | W1 | 133 | 128 | 124 | 122 | 2 | 19 | NE | f7 | W07 | 97 | &8
W8 | 148 [ 160 ] 160 | 160 | 16D | %D
WED | 148 [160) 145 | 134 | 119 | 12 | 904 | 100 | 96 | 93 | &9 | 85 | &4 | 62 | &1 | 74 | &7
O] | 141 | 160 153 | M5 | 137 | B4 | 81 | 127 | 123 | 19 | 15 | 112 | 105 | 16 | 96 | 86 | 17

Table GA1-5—PK 25
Maeria ma. alowatls Emperaine 15 °C
Hifilﬁmmmﬁ}lﬂ!ﬂ]ﬂ]ﬂﬂ#ﬂﬂ#ﬂ}ﬂ!}ﬂ&ﬂﬂﬁﬂfﬂﬂfﬂﬂﬁﬂ
mex. dlowetie pressae PG ber
WH | 14307 | 50 92 | 175 | 163 | 151 | ¥4 | 138 | 133 @ 12D i | 82 | 83 | 77 | If

. 15 109
WEl | 1481 | %0 %0 | %0 | D2 | 108 | 188 | 191 | 185 | @1 | 177
WED | 14301 |&0] 27 | 204 | 185 | 172 | 160 | 153 | 148 | M5 | w2 | 409 | f | 92 | &5 | 77 | 10
TR | 14641 |50 X7 | B3 | 21 | 70 | 198 | 191 | 185 | 81 | 77 | 469 | 3 | 40 | f27 | 114 | 102

IR R D A A R

% | 160 | 144 | %0] 26 | M5 | 195 | 186 | 172 | 165 | 160 | %56 | #52
WED | 1401 |B0] %0 | D7 | AD | 195 | 185 | 178 | 174 | 168 | 65 | %63 | 160 | 158 | 155 | f5d | 40
WE | 14611 | 50| %0 | M5 | B3 | 21 | 208 | A4 | 195 | 191 | 185 | 85 | 105 | 183 | %7 | 152 | 138
RIS
MED | 148 | X0 27 04 | 185 | 175 | 163 | 157 | 150 | 45 | 40 | 134 | 131 | 00 | 427 | 116 | 105
DF) | 14W1 |50 B8 | D7 | A5 | 09 | 04 | 198 | 192 | 185 | 8D | 475 | 0 | 166 | 54 | 135 | f2f
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Table G416 —PN 40
— max. allowehie iempesiee 5 °C
PN | Group N, RT | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | %50 | 560 | 500 | 580 | 580 | 600
ma. Alwable preszure P bar
1060 | 14307 (400 M4 | 308 | 280 | 260 | M1 ) A0 | 20 [ N4 | A7 | 73 | 61 | 148 | 13F | 123 | 112
1061 | 1431 (400 400 | 400 | 356 | 333 | 35 | 306 | 27 | 290 | 283
MED | 14301 (400 363 | 27 | 2008 (W6 | AT | M5 | B8 | B N5 | 3| 61 | 148 | 13F | 123 | 112
160 | 145941 (400 86 | 3 | 364 | 337 | HD ) 06 | A7 [ 20 | B3 | HO | M5 | 24| A3 | 152 | 163
120 | 14%0 (400 400 | 53 | 364 | 337 | HA | 05 | A7 | A0 | 283
4 | 1E | 1440 (00| IH | WA | HA | B9 | T | B4 | BT | 50 | M3
VED | 14401 (400 400 | 363 | A7 | HB | A7 | M5 | T4 | HY | N4 | XD | BT | B4 | 5D | M | 24
1560 | 14571 (400 400 | 302 | F3 | 354 | 33 | 31 | A2 [ 06 | N0 ) X0 | X6 | 23 | B8 | 43 | 20
1660 | 14462 400 | 400 | 400 | 400 | 400
MED | 1448 (400 363 | 27 | 200 | 280 | 260 | 251 | M1 [ B3 | 24 | M5 | N0 | A7 | A3 | 186 | 169
0 | 14%41 (400 382 | 363 | M4 | 335 | 7 | MB | 08 [ 99 | A | XD | W2 | 26 | M | 27 | 194
Table G.4.1-T—PN &3
— max. allowehie fempesipe 15 °C
FN | Goup N0, RT | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | %550 | 560 | 500 | 580 | 590 | G600
ma. Akwable preszure PS bar
06D | 14307 [ 630 | 543 | 406 | 440 | 410 | 381 | 363 | M | W7 | 17 | A6 | N9 | A4 | 2 | 83 | 17T
1061 | 1431 [630| 630 | 630 | 561 | 825 | 501 | 483 | 468 | 457 | 4T
MED | 14301 (630 573 | BA6 | &0 | 35 | 405 | 7 | FH [ W67 | K0 | e | B3 | 24 | A6 | 195 | 10T
160 | 14341 (630 624 | 508 | 558 | 531 | 501 | 483 | 468 | 457 447 | 426 | MT | D4 | 21 | A8 | Bf
1260 | 14%0 (630 630 | 508 | 558 | 531 | 501 | 483 | 468 | 457 | MT
360 | 14404 (630 587 | 543 | R0 | 471 | 435 | 417 | 405 | 394 | 34
WED | 14401 (630 630 | W3 | 531 | 501 | 468 | 450 | 432 [ £24 47 | 411 ) 405 | 400 | W5 | A0 | B4
1560 | 1451 (630 630 | 618 | 508 | 558 | B25 | GO7 | 492 | 483 | 474 | 471 | 466 | 462 | 422 | B4 | HE
166D | 14462 (G630 | B30 | 630 | 630 | 630
MED | 148 (630 573 | 516 | 471 | 441 | 411 | 306 | 381 | 367 | B4 | B9 | B0 | 26 | 21 | A | NS
10 | 14%44 (630 603 | 593 | 543 | 528 | 516 | G601 | 486 | 471 | 456 | 441 | 428 | 420 | 34 | M2 | N6
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Tabe G.4.1-8 — PH 100

e dhoweblz Erperire T30
Hifilpmmmlﬂﬂﬁlﬂﬁﬂﬂ}.ﬂmmﬂ]ﬂfﬁﬂﬂmﬂ]ﬂ]ﬂ
man. alowiz presaire 5 b

14307 | 1000 %64 | @1 | M0 | 652 | 604 576 | W2 50 ) 38 | 04| Tt | M2
14311 | 1000 | 1000 | 1000 B30 | &3 | 75 TG | 742 4

1430 (1000 99 | #9 | 47 | 690 | 642 | 614 | @5 1) 38 | M4 1| M2 N9
14541 (9000 %90 | 93 | B85 | &2 | M5 MG | T2 W0 | 676 | 64| 1| A9
14550 (1000 | 1000 | 933 | B85 | 842 | 705 | W6 | 742 4
14404 | 9000 97 | 861 | 795 | ™7 | 600 61 | f42 ik
14400 | 1000 1000 | 909 | B2 | TO5 | M2 T4 | 685 i1 | 662 | B3 | 635 | 627
1451 | 1000 1000 | %0 033 | 85 | 833 M4 | 70 72 | W7 | D | 733 | 61
14462 | 4000 | 1000 | 1000 | 1000 | 1000
1405 | 9000 09 | &9 | 747 | 00 | 652 @ 628 | 604
1481 | 1000 %7 | 99 | 661 | &3 | M2 M5 | 771

=

M | E

m

2
ZE B

10

E|3IBIBE|EBE

5 |5 |8 | B

==

w1 | 38 ) 525 7 | A8
723 | T0 | 640 | 666 | 604

=8
g8 [SS
I N

i

Tabe G.4.1-3 — PH 160

mi. allowae femperahe T5°(C
0 | 150 [ 20 250 | 30 | 350 400 | 450 | 00 | G50 | GG 5D | B0 | BOO | GO0
mex. Alowztle sz Pl bar
| 14307 (1600 | 1370 | 1334 ) M20 143 | 067 | W) B3 BT B0 0| 7| B4 ME| &5 H9
14311 | 1600 | 9600 | 1600 | 1424 | 1333 | 152 | 1126 | 168 | 1961 | 1135
1430 | 1600 | M55 | 1310 | 1996 | 1104 | 1028 | %82 | %62 | B3| 914 | M0
14541 | 1600 | 9584 | 1483 | W7 1MA (152 | 126 | 188 | 1961 | 1135 | f0&1
14550 | 1600 | 9600 | 1483 | W47 | 1MB | 132 | 126 185 | 1961 | 1135
14404 | 1600 | 9516 | 1375 | 152 | 1196 | 1904 | 9055 @ 1025 | 1001 | 975
14401 | 1600 | 9600 | 1455 | 1348 | 1272 | 1983 | 1142 | 1087 | MRS | 9059 | 1043 | 030 | MG | 1003 | %90
14501 | 1600 | 9600 | 1569 | 1493 | W7 (1333 | 1287 | 19 | 126 | ©03 | 1195 | 185 | HT3 | W04 | WS
14462 | 1600 | 9600 | 1600 | 1600 | 00
14045 | 1600 | M55 | 1310 | 1996 | 1120 (143 | 905 | %7 | 93 | 899 | 860 | B0 | 25| #3| M| &8
14041 (1600 | #31 | W55 | 1379 | 1M0 [ 130 | 172 1234 | 196 | 1158 [ 1120 | 1080 | MGG | S&F | 66| WP

=

g
=

=

M | &

==

B MA | B
By 83| 7

|5
8|&

160

2E

5 | H|E |5 |

=

i
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Table G.4.1-10—PN 250
_ max. dlowatle femperaiare 15 °C
PN | Group miﬂal- RT [ 100 | 950 | 200 260 | 30 | %0 | 400 | 450 | 500 | 550 | 560 | &S00 | 580 | 590 | €00
: ma. Flowzble prezome P bar
10B0 | 14307 | 2500 | M54 | 1928 | 1750 1630 | 1511 | 4.0 | 1380 (1339 | 1297 | 4095 | 1011 | 528 | 837 | /73 | W2
10E1 | 14311 | 2500 | 2500 | 2500 | X226 @ 2063 | 1988 | 1916 | 1857 [ 1815 | 1773
B0 | 1434 2500 | 2273 | 2047 | 1869 @ 1726 | 1607 | 1535 | 1468 | 1458 | 1428 | 4095 | 1041 | 528 | 827 | /73 | W2
1280 | 14541 (2500 | 76 | 2333 | ZM4  MO7 | 1988 | 1916 | 1857 | 1815 | 1773 | 1680 | 133 | 1404 | 1273 | 1142 | 1023
1280 | 14550 | 2500 | 2500 | 2333 | 214  MO7 | 1988 | 1916 | 1857 | 1815 | 1773
20 | 13E0 | 14404 | 2500 | 2369 | M54 | 1983 | 1869 | 1726 | 1654 | 1607 | 1565 | 1823
MED | 1441 | 2500 | 2500 | 2273 | 107 1968 | 1857 | 1785 | 1714 | 1684 | 1654 | 1630 | 1609 | 1588 | 1567 | f3d7 | 1404
1560 | 1451 | 2500 | 2500 | M52 | 2333 XH4 | 2083 | 211 | 1952 | 1916 | 1880 | 1869 | 1851 | 4833 | 1678 | fa23 | 1380
1660 | 14462 | 2500 | 2500 | 2500 | 2500 @ X00
TED | 14%48 | 2500 | 2273 | 2047 | 1869 @ 1750 | 1630 | 1571 | 1540 | 1458 | 1404 | 1345 | 1312 | 1204 | 1273 | 1166 | 1059
1280 | 14541 (2500 | 2362 | 2273 | M54 | NG5 | 2047 | 1985 | 1928 | 1869 | 1800 | 1750 | 1701 | 4666 | £311 | 1357 | 1214
Table G.4.1-11—PN 320
_ max. lowatke tamperure 15 °C
PN | Group F.taiﬂ.al- RT [ 100 | 150 | 200 250 | 300 | %0 | 400 | 450 | 500 | 550 | 560 | 570 | 5B0 | 590 | 00
e, howzble presame PS5 b
f0B0 | 14307 | 3200 | 2758 | M6A | ZM0 @ 287 | 1935 | 1843 | 1767 | 1114 | 1660 | 1401 | 1205 | 4166 | 1007 | 990 | 899
f0E1 | 14301 | 3200 | 3200 | 3200 | 249 @ X666 | 2544 | M53 | 207 | 203 | 200
B0 | 1434 3200 | 210 | 2620 | 2392 2309 | 2057 | 1965 | 1004 | 1856 | 1620 | 1401 | 1299 | 4160 | 1097 | 990 | 899
1280 | 14541 (3200 | 1169 | 2086 | 2634 2607 | 2544 | M52 | 107 | 23 | 200 | MG3 | 199 | 196 | 1630 | 1462 | 1310
1280 | 14550 | 3200 | 3200 | 2066 | 2034 2607 | 2544 | M53 | 207 | 203 | 100
10 | 1360 | 14408 | 1200 | 3032 | 258 | 244 | D02 ( 2200 | 2118 | 2057 | 2003 | 1950
HED | 14401 | 3200 | 3200 | 2040 | 2897 X644 | AW 7 | 285 | MO04 | 2156 | 2148 | 2087 | 2060 | 2033 | 2006 | 1980 | 1798
15E0 | 1451 | 3200 | 3200 | 330 | 2085 @ 2M34 | 2666 | 2505 | MO0 | 453 | MO07 | 2302 | 270 | 256 | 248 | 1950 | 1767
1660 | 14462 |30 | 3200 | 3200 | 300 @ X200
TED | 14348 | 3200 | 210 | 2620 | 2392 X0 | 2007 | 211 | 1335 | 1856 | 1798 | 1721 | 1680 | 1657 | 1630 | 1493 | 1356
1280 | 14841 3200 | 3062 | 2040 | 2758 | 2681 | 2620 | 244 | M68 | 2392 | ZHG6 | 2M0 | M8 | 333 | 1933 | 1731 | 1354
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Table G.4.1-12 — PN 400
[ e ahowae e T5
mmemmmammmmmfﬁu&mmmmm
: mex. Alowztle sz Pl bar
NED | 14307 | 4000 | 47 | 3085 | 200 | 2600 | 19 | 204 | 200 | 2u2 | ams | 782 | 1649 | 1483 | 11 | 428 | 123
NEL | 1491 | 4000 | 00 | 4000 | 31 | 13 | mep | 066 | 21 | 2ws | g
HED | 14301 | 4000 | 3636 | 176 | a0 | 70 | ETH | 257 | mep | 2m3 | 7m5 | a2 | 1619 | 83 | 11 | 428 | 123
DE] | 1450|4000 | 31 | 3 |42 1m0 | Mg | 066 | 201 | 204 | 200 | 204 | 67 | 247 | amd | 1808 | 1638
o) | 14550 4000 | a0p | 3 [ 342 | 3w | e | %066 | 1 | 2ws | g
00 | vE0 | 1404 [a000 | 00 | 347 | 30 20| 71 | 347 ETH | 04 |
WED | 1440|4000 | 00 | 38 | W1 Me0 | 0 | 257 T2 | 205 | 2847 | 00 | 255 | 24d | H0g | 2476 | 2M7
20 | 1467|4000 | a0 | 3 | a3 32 | ma3 | g | a3 | a6 | amo | men | me2 | mea| %65 | a6 208
%20 | 148 | 4000 | 400 | 400 | 400 | amp
HE] | 14040 | 4000 | 3636 | 276 | 190 | 200 | 09 | 2614 | 19 | 2m3 | 747 | 2152 | M0 | A1 | AB4 | 4866 | 1603
DE) | 14041 | 400 | m2p | s | a7 | 1E2 | e |0 | wes | 200 | 205 | 200 | 727 | 266 | 2419 | 247 | 142

)
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Annex H
(informative)

Rings for tongue and groove flanges

The rings should be manufactured from the same material as the flanges they are used with unless otherwise
agreed between flange manufacturer and pressure equipment manufacturer.

Rz =180 pmi
Rz =40 pm furned
Table H1 — Rings for PN 10 to PN 100

Dimensions in midlimetres

Inner diameter Outer diameter Thickness

DN +05 o +1

L] -05 L]
10 24 34
15 29 39
20 36 a0
25 43 57

32 51 (ifa] 0
40 61 78
50 73 7
65 a5 109
a0 106 120
100 129 149
125 155 175

150 183 203 12
200 230 2540
250 202 312
300 343 353
350 a5 421
400 447 473
500 540 BTH

&00 B40 875 14
700 751 TiT
a00 il gB2
300 281 88T

1 000 1 062 1082 16

DONTYPRIDD COLLEGE, 07/04/2008, Uncontrolled Copy, ® BSI
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Annex |
(informative)
Flanges with fixed inner diameter
that has a fized outside diameter (OD). Mating dimensions of flanges and collars of the Metnc system comply with

The Meinc pipe standard has a fixed inside diameter {ID}, which differs from the EN, DIN and IS0 pipe standard
the other mating dimensions of this standard.

1.1 General
1.2 Scope

113

oliuey ||
0 3 WUy U Boucy BUE J0 KOy B B0y sdkd Pwene agBMOLY T X 5 + OJ [eunu
R A PRSP E I PR S USRS DU | R e e usasdnbe anes
o A pedgseds g eUS UoR ELLON SUY) Cedid B8 10 00 BUY PUE ) 8L 0 peLLY
- B U g jeonE “EpUE NS S0 W epgE L Ayl o) Bupusdssuc e suoEUEIP

CCERERI

g oy pdeo
'Sl o0 W saneeeus sy o Buipuodessco B (| Nd W20 SdA) 1o sucsseup

@ B

Dimensions in millimetres

0
o

[i5]
1
-

ET "mTTuT

A8 g

|
2 HE

PH 2D

[T=]
3

o

UEEEE G E R

3 s ey
I | B4R W) SEinSE e BE o) Bujpucds amcd BB O Md NS0 Sdd) oy sucsusUp

HT-H u_m m_mimim-mim

PH 25

Flange fype
02M
16
113
219

Table |.1 — Dimensions for types 01M, 02M, 11M

Annex | describes flanges and collars which are commonly used in the metric system and Tables 1.1 and 1.2 specify
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#d,
R1 to be decided by the flange manufacturer
Designation: Type 35M
Figure 1.1 — Type 35M [(weld on collar with conical hub)
Table 1.2 — Dimensions for type 35M (weld on collar with conical hub)
i PH 10 PN 1E PH 25 PH 40
iy Hy F X T & Hy F 5 T 4 Hy F g no| o4 Hy | F k) T
w|—-—|-1=-1=1=1—=1-= | — =T =01—=-1=01==1=1—-=1-=
20 — — — — — 1] 40 [ 20| 20| — — — — — M) 40 6| 25| 30
25 — — — — — =1 40 g | 20| 20| — — — — — | 88| 40| & | 25| 3.0
2| —|—]—|1—]—]|mm]a| 6|20[ap0] —|—]—]|—]— |7 4] 6] 25| 35
40 — — — — — BB 45 [ 20| 20 — — — — — | 83| 45| 8| 25| 35
50 — — — — — 02 45 a 20| 20 — — — — — (102 | 45| 8| 25| 4.0
B5S — — — — — 122 45 8| 25| 25| — — — — — 122 | 45|10 | 25| 4.5
B0 — — — — — | 138 S0 | 10 30| 30 — — — — — |138 | 55|10 | 25| 45
100 — — — — — 156 S0 | 10 30| 40 — — — — — 182 | 55 |10 | 30| 50
125 — — — — — | 1BE S0 | 10 30| 50 — — — — — |188 | 55|12 | 35| &0
150 — — — — — | 212 S0 | 10 30| 50 — — — — — XiB| BS5 |12 | 40| T.0
200 —8] N — — — E"EEG 65 | 10 | 3.0 _i’,IZI_ 2'1'3 _EE 12,0 5..!] 9.0 | 285 | 85|20 | En..!.'l 1l.'l£
250 | — | — | — | — | — |32 | 70[ 12 | 35|10.0] 335| 75150 65| 10,0 | 345|100 |22 | 8.0 120
300 Jro| &0 | 12 2.0 8.0 | 370 0| 12 A0 |10,0) ZoD| B0 (160 | 75|15 410|110 | 24 | 900 | 150
as0 430| &0 | 12 35| 8,0/ 430 0| 15 45 |10,0) 40| 85 (18,0 50| 120 465|120 | 30 | 10,0 | 150
400 482 85| 12 35 B0 | 482 ao | 15 50120 SDs| 95 | 180 | 60| 135 | 535|130 | 30 |12,.0 | 200
A50 S3z| O 15 35 B0 | 532 as | 15 50120 S55(105 | 200| 80| 150 S60 (135 | 30 |[120 | 20,0
s00 58S TS| 15 4.0 9.0 | 585 95| 18 | 50120 615|115 | 220 | B0 150 | 815 | 140 | 35 | 150 | 20,0
600 BBS| BOD | 15 40 | 10,0 | 685 | 100 | 18 680|140 720| 115 | 24,0 | 120 18,0 | 735 | 150 | 40 | 150 | 240
700 aoo| 9o | 15 45 |120| 785 | 110 | 20 | 100 | 14,0 B S | 300 |150| 200 ) — | — | — | — —
aoo g0s | 100 | 15 S0 |130| 900 | 110 22 120|160 oM 115 | Mo (150 20 | — | — | — | — —
gpD (1005 190 | 18 &0 |150 | 100D | 115 | 24 (120|160 1030|130 (400 (18D | 240 — | — |— | — —
1000 |1110) 120 | 18 B.O 18,0 | 1115| 130 | 32 | 150|180 — — — — — —_ | - | = — —
1200 (1330 130 | 22 | 100 (16,0 133D 130 | 32 (150|220 — —_ —_ —_ —_ —_ | - |- = —_
114
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Table 1.3 — Dimensions for types 36M and 3TM

EN 1092-1:2007 (E)

DN PN 10 PN 16
Type 36M Type 3TM Type 36M Type 37T Chamfer

sp| S | F |H|Sp| S |F |H|Sp| S | F |Hi|Sp| 5| F | He

10 | 2,00 | 2,00 | 2,00 [35.00| 200 | 200 |200| & |200|200|200|3500|200|200 250 8

15 | 2,00 | 2,00 | 2,00 [38,00| 200 | 200 |200| © |200|200|200|3800|200|200 250 9

20 | 2,80 | 2,60 | 2.50 |40,00| 2.00 | 2,00 | 2.00 | 10 | 260 | 2.60 | 2,50 [40.00| 2,00 | 2.00 | 3.00 | 10

25 | 2,80 | 2,60 | 2.50 |40,00| 2.00 | 2,00 | 2.00 | 12 | 260 | 2.60 | 2,50 [40.00| 2,00 | 2.00 | 3.00 | 12

32 |3.20|3.20| 300 |42,00| 200 | 2,00 | 200 | 14 |320|3.20|3.00 [42.00| 200|200 | 3.00 | 14 At

40 |3.20|3.20 | 3,00 [45,00| 200 (2,00 | 200 17 | 320|320 [ 3.00 |45.00] 2.00 | 200 | 3.00 | 17

50 |3.20 | 3.20 | 3,00 |45,00| 2.00 | 2,00 | 2,00 | 18 | 3.20|3.20 | 2,00 [45.00| 2,00 | 2.00 | 400 | 18

85 |3.20 | 3.20 | 3,00 |45,00| 2.00 | 2,00 | 3.00 | 20 | 3.20|3.20 | 2,00 [45.00| 2,00 | 2.00 | 400 | 20

a0 | 320320 | 3,00 [s0.00] 2,00 (2,00 |200| 24 | 320|320 ]300 |50.00] 2,20 | 320 | 400 24

100 | 3.20 | 2.20 | 4.00 |52.00| 3.20 | 2.20 | 400 | 27

125 | 3,20 | 4,00 | 4.00 |55,.00| 3.20 | 4.00 | 500 | 27

150 | 3.20 | 5,00 | 5.00 [55.00| 3.20 | 4.50 | 5.00 | 27

200 | 3.20 | 6,00 | 6.00 [62,00| 3.20 | 5.00 | 6,00 | 26

250 | 2,20 | 5,00 | 8,00 |68,00 B*

300 | 3,20 | 5,00 | 5,00 [68.00

350 | 3,20 | 8,00 | 8,00 [68.00

400 | 3,20 | 8,00 | 8,00 [72.00

MNOTE Metric types, Inslde diameter same as DM, missing dimensions as for 150 Types 36 and 37. Loose flanges fram Table 1.1,

a4 Chamfer A and B as for Types 36 and 37, bevel putslde of collar neci
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Mating dimensions for flanges with higher DN

Annex J
{(informative)

Table J-1 — Dimensions of PN 25 flanges,
symbols see Figure 9

Dimensions in millimetres

Bdating dimensions 2

Dutslde
Cutside Dlameter| Dlameter dlameter
DM ater of boit o bolt Baliimg of neck
et circle | hole . |
Fal X L Huml:her_ Slze A
Flange type
11
o1, 0z, 04, 05, 11, 12, 13, 21 pey I
| 35 - 37
|
1200 1530 1420 =6 32 M52 | 12190
1400 1755 1 640 62 3G M5E | 14220
1 60 1975 1 860 62 40 KM5E& |1 626.0
1800 2135 2 070 7O 44 KB4 | 185290
2000 2425 2 300 TO 45 MB4 |Z2032.0

2  Further dimenslons o be specifled by the purchaser.

B For flanges type 21 the outside hub diameter approxi-
mately corresponds to the outside plpe diameter.

Table J-2 — Dimensions of PN 40 flanges,
symbols see Figure 10

Dimensions in millimetres

Mating dimensions @
Dlameter Tiameter,
E;E:::r of bolt | of bolt Baolting
(]| circle hole

i} i L [Mumber| Size

Flange type

o1, o2, 04, 05, 11, 12, 13, 21
voo 995 SO0 48 24 MAS
00 1 140 1 030 o6 24 MS2
S00 1 230 1 140 36 2 M52
1 00 1 360 1 250 6 28 M2
1 200 1 575 1 460 G52 32 MSE
1400 I 1 &80 62 J6 M35
1 200 2 025 1 900 Flt] 40 [l ]
2 Further dimenslons fo be specified by the purchaser.
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Table J-3 — Dimensions of PM 63 flanges,

symbaols see Figure 11

Dimensions in mllimeires

dimensions ¥
Dilameter (Hameter
Qg
of baft | of balt Boling
O diameter prti hale
0 K L |[Mumberd Size
Flange type
01, 05, 11, 12, 13, 21
00 00 705 26 Pl MdS
GO0 930 420 a6 | M52
T00 1045 935 56 24 M52
400 1165 | 1050 G2 24 M5B
500 1265 [ 1170 pirs ] M5B
1 000 1445 | 1250 70 P M54
1 200 1665 | 1530 | 7B 32 |M72xE
® _Further dimenslons to be specilied by the purchaser.

Table J-4 — Dimensions of PN 100 flanges,
symbols see Figure 12

Dimensions in mllimaires

Mating @mensions 2
sciqe |DIEMeterDiameter Outslge |

ou ater| CTDOM | of bait Baing  |diameteraf
diam crcie | hole neck =

o L8 K L |mumber| size A By

Flange type

1 i}

M, 05, 11, 12, 13, 21 e B

40 | 715 | 620 48 16 | M45 | 4064 | 4110
so0 | &7 | TeD 56 20 | wms2| seap | 5135

2 Further dimensions to be specifled by the purchaser,

B For flanges type 21 the outsikde hub diameter approdmately come-

spands 10 the outside pipe dlameder.
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Annex ZA
(normative)

Relationship between this European Standard and the
Essential Requirements of Directive 97/23/EC

This European Standard has been prepared under a mandate given to CEM by the European Commission fo
provide a means of conforming to Essential Requirements of the Mew Approach Directive 87/23/EC.

Once this standard is cited in the Official Jowrnal of the European Communities under that Directive and has been
implemented as a national standard in at least one Member State, compliance with the clauses of this standard
given in Table £ZA 1 confers, within the limits of the scope of this standard, a presumption of conformity with the
corresponding Essential Requirements of that Directive and associated EFTA regulations.

Table ZA_ 1 — Correspondence between this European Standard and Directive 37T/23/EC

Clause(s)! Qualifying
S heel) Essential Requirements (ER's) of Directive 87/23/EC remarks!
notes
EM |
[
[ Annex 1, Materials for pressurized parts to have appropriate properties for all cperating —
511 Clause 4.1a) and test conditions: |
and — to be sufficiently ductie and tough;
F.1.1
| — characteristics of material to comply with ESR's at 7.5
— to be selected in order to prevent britthe-type fracture, or appropriate mea-
sures to be taken.
Annex 1, T be designed to ensure safety throughout ntended life —
3 < — to imcorporate appropriate safety coefficients.
Annex 1, T be designed for adequate strength. —
Clause 2.2
Annex 1, T be designed for lnadings appropriate to its intended use.
Clause 2,21
Annex E 2 ] e
Annex 1, T be designed for appropriate strength based on a calculation methed. —
Clause 2.2 2
Annex 1, Requirements to be met by applying ocne of the following methods —
| Clause 2.2.3(a) —Sietion YT a.
Annex 1, Design calculations to establish the resistance of equipment, in particular —
Clause 2.2 3(b] s .
— acecount to be taken of combinations of temperature & pressure;
| — maxmum stresses & peak stresses to be within safe limits.
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Table ZA {confinued)
Cla o
”59{5'-';] Cualifying
of this : Essential Requirements (ER's) of Directive 97/23EC remarks!
EN notes
Annex E . . :
= Annex 1, Permissible general membrane stresses for internal pressure, for predomi- —
Annex F Clause 7.1.2 nantly static loads and for temperatures ouiside the creep range not exceed
Table F_15'_1 the smaller of the following walues, according fo the matenal used;
Annex 1, Traceability —
5.13 c ¥ 73 Materials making up component parts to be identified by suitable means from
receipt, through production. up to final test.

WARNING: Cfher requirements and other EU Directives may be applicable to the product(s) fallimg

scope of this standard.

within the
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National Annex NA (informative) to BS EN 1092-1:2007

NA.1 Introduction

In BS EN 1092-1:2007, the materials and material groups used in the manufacture of flanges are given in
Table 9 and the PIEEE‘HIE.I"I'EIEI.]]EIH.D.IIE ratings of those materials and material groups are given in
Annex & (normative).

Additional materials that are widely used in Europe but not histed, either as indrridual materials or as
material groups, 1n Table 9, or in other EN atandards, are given in Annex D (informative). The
Pressure/Temperature ratinga in Annex & only cover the materials and material groups listed in Table 3.
As a result, EN 1092-1:2007 does not include any Pressure/Temperature information for the additional
materials given 1n Table D.1.

In the UK, the predominant materials used in the manufacture of flanges are S235JR/1.0038 {(Group 1E1
in Takle D.1} El.ui ASME 34 105 (second entry for Group 3E0 in Table D.1). As a consequence,
Pressure/Temperature rating informanon for these two materials 1z of particular impertance for flange
manufacturers in the TTE.

In order to provide some puidance for UE manufacturers, some analyziz has been performed for maternials
S235JR/1.0038 and ASME SA 105 and the results are given in Table NA 1.

NA.Z Pressure/Temperature ratings for materials 3235JE/1.0038 and ASME SA 105
The valuez in Table NA .1 have been calculated wsing the design stressea inferred from Takle 19

(for ASME 3A 105) and Takle F.1 (for 3235JR/1.0038) of B3 EN 1092-1:2001.
Table NA.1 — Pressure/Temperature (p/T) Ratings® for Flanges made of ferritic steals

PN Material ET=» Maximum Allowahbls Tempsraturs
-]
C

100 150 200 250 200 250 375 400 425 450
\ Maximum Allowahles Pressurs

Bar
5 5 | S235JRI1.0038 55 21 20 1816 [L3 — |— |— 11— =
" lABME 54 103 2.9 2.2 2.0 25 24 2.2 2.1 20 1.8 14 |—
¢ |SZ35JRIL.0038 (i 51| 48| 43 38 [33 — |— |— 1= =
ASME SA 105 [ GO 60| 60|57 |53 |51 |50 |43 |35 |—
10 S235JR/1.0038 10 8.0 8.0 ia | b4 5,0 |— — — — —
ASNE SA 105 0 | 100 | 100 [ 100 | 96 |89 [ B5 |83 | 72 |59 |—
g |SEGIRMAO0IE |16 | 137 [ 157 [ILT (103 [ BB |— |— |— [— |—
AnME SA 103 16 160 | 160 | 16,0 [I54 |143 (136 (133 [1i5 93 |—
op |SZS5JRTIU0E | 5 | 214 | 200 [ 184 (161 139 — |— |— |— |—
ASMESAIOS | 25 | 25,0 | 25,0 | 25,0 (241 (224 [913 (0.8 (180 [143 |—
4o |SZ35JR/LO0038 | 40 [ 342|320 295 (259 222 [— |— |— |— |—
ASME SA 105 | 40 | 40,0 | 40,0 | 40,0 |386 |358 |34,2 (33,3 (289 |23.8 |—
63 S5235JR/1.0038 63 040 | 50,3 | 46,5 [40,8 [351 |— — — — —

ASMESA105 |63 | 630 | 630 | 63,0 608 (564 (538 [525 (455 (3T |—

»

100 |SZ3BIRILO0E |100 | 857 | 800 | T3E 647 (557 |— |— |[— — |—
ASMESA 105 [100 [100,0 (1000 (1000 (965 (806 (E55 (833 (723 (509 |—

& —10 G to +50 *C
& The p'T ratinzs apply only to flange type= 05,11.12,13 and 21 having nominal =izes up to and includings DI G00.
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