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Foreword

This document (EN 1090-1;2001) has been prepared by Technical Committee CEN/TC 74
"Flanges and their joints", the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by June 2002, and conflicting national standards
shall be withdrawn at the latest by June 2002.

This document has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association, and supports essential requirements of EU
Directive(s).

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

According to the CEN/CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard : Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, lreland, ltaly, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

EN 1092 consists of the following four parts:

Part 1: Steel flanges;

Part 2: Cast iron flanges;

Part 3: Copper alloy flanges;

Part 4; Aluminium alloy flanges.

This standard includes one normative and eight informative annexes.
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Introduction

When Technical Committee, CEN/TC 74, commenced its work of producing this European
Standard it took as its basis, the International standard, ISO 7005-1, Steel flanges.

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

a) Whereas 1SO 7005-1 included in its scope both the original DIN based flanges and
also the original ANSI/ASME based flanges, EN 1092-1 contains only the DIN based
flanges. CEN/TC 74 has produced a separate series of standards, prEN 1759-1:2000,
prEN 1759-3:1994 and prEN 1759-4:1997, dealing with the ANSI/ASME based flanges in
their original Class designations;

b) The opportunity was taken to revise some of the technical requirements applicable to
the DIN origin flanges.

Consequently, whilst the mating dimensions, the flange and facing types and designations are
compatible with those given in ISO 7005-1, it is important to take account of the following
differences which exist in EN 1092-1:

1) The p/T ratings of this standard have been reduced in many cases by either limiting the
lower temperature ratings which can no longer exceed the PN value, or by increasing the
rate at which allowable pressures shall reduce with increase in temperature;

2) In addition to the range of PN 2,5 to PN 40 DIN origin flanges contained in the 1SO
standard, EN 1092-1 also includes PN 63 and PN 100 flanges;

3) This standard specifies grades of European steels similar to those specified in I1SO
7005-1, but in addition permits the use of those grades of ASTM steels which are
specified in the ISO standard for use with the ANSI/ASME based flanges;

4) This standard gives an informative annex concerning requirements of EU Directives.

1 Scope

This European Standard for a single series of flanges specifies requirements for circular steel
flanges in PN designations PN 2,5 to PN 100 and nominal sizes from DN 10 to DN 4000.

This standard specifies the flange types and their facings, dimensions, tolerances, threading, bolt
sizes, flange jointing face surface finish, marking, materials, pressure/ temperature ratings and
approximate flange masses.

This standard does not apply to flanges made from bar stock by turning, or to flanges of types 11,
12 and 13 made from plate material.
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2 Normative references

This European Standard incorporates by dated or undated reference provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions
of any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies (including amendments).

EN 764, Pressure equipment - Terminology and symbols - Pressure, temperature, volume
EN 1333, Pipework components - Definition and selection of PN

EN 1708-1, Welding - Basic weld joint details in steel - Part 1: Pressurized components
EN 10025, Hot rolled products of non-alloy structural steels - Technical delivery conditions

prEN 10028-2:2000, Flat products made of steels for pressure purposes - Part 2: Non alioy and
alloy steels with specified elevated temperature properties

prEN 10028-3:2000, Flat products made of sfeels for pressure purposes - Part 3: Weldable fine
grade steels, normalised

prEN 10028-4:2000, Flat products made of steels for pressure purposes - Part 4: Nickel alloy
steels with specified low temperature properties

EN 10028-7, Flat products made of steels for pressure purposes - Part 7: Stainless steels

EN 10213-2, Technical delivery conditions for steel castings for pressure purposes - Part 2: Steel
grades for use at room temperature and elevated temperatures

EN 10213-3, Technical delivery conditions for steel castings for pressure purposes - Part 3: Steel
grades for use at low temperatures

EN 10213-4, Technical delivery conditions for steel castings for pressure purposes - Part 4.
Austenitic and austenitic-ferritic steel grades

EN 10222-2, Steel forgings for pressure purposes - Part 2: Ferritic and martensitic steels with
specified elevated temperature properties

EN 10222-3, Steel forgings for pressure purposes - Part 3: Nickel steel with specified low
temperature properties

EN 10222-4, Steel forgings for pressure purposes - Part 4: Weldable fine grain steels with high
proof strength

EN 10222-5, Steel forgings for pressure purposes - Part 5; Austenitic, martensitic and austenitic-
ferritic stainless steels

prEN 1SO 9692-1:2000, Welding and allied processes - Recommendation for joint preparation -
Part 1: Manual metal-arc welding, gas-shielded metal-arc welding and gas welding of steels
(1ISO/DIS 8692-1:2000)

EN 1SO 9692-2, Welding and allied processes - Joint preparation - Part 2: Submerged arc
welding of steels (1SO 9692-2;1998)




EN 1092-1:2001 (E)

EN ISO 6708, Pipe components - Definition of DN (nominal size) (ISO 6708:1995)

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads -
Part 1: Dimensions, tolerances and designation

ISO 7-2, Pipe threads where pressure tight joints are made on the threads -
Part 2: Verification by means of limit gauges

ISO 887, Plain washers for metric bolts, screws and nuts - General plan
ASTM A105/A105M, Forgings, Carbon Steel, for Piping Components

ASTM A182/A 182M, Forged or Rolled Alloy-Steel Pipe Flanges, Forged Fittings, and Valves and
Parts for High-Temperature Service

ASTM A203/A203M, Pressure Vessel Plates, Alloy Steel, Nickel
ASTM A204/A204M, Specification for pressure vessel plates, alloy steel, molybdenum

ASTM A216/A216M, Steel Castings, Carbon Suitable for Fusion Welding for High-Temperature
Service

ASTM A217/A217M, Steel Castings, Martensitic Stainless and Alloy, for Pressure-Containing Parts
Suitable for High-Temperature Service

ASTM A240/A240M, Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet,
and Strip for Pressure Vessels

ASTM A325, High-Strength Bolts for Structural Steel Joints

ASTM A350/A350M, Forgings, Carbon and Low-Alloy Steel, Requiring Notch Toughness Testing
for Piping Components

ASTM A351/A351M, Castings, Austenitic, Austenitic-Ferritic (Duplex) for Pressure-Containing Parts

ASTM A352/A352M, Steel Castings, Ferritic and Martensitic, for Pressure-Containing Parts Suitable
for Low-Temperature Service

ASTM A387/A387M, Pressure Vessel Plates, Alloy Steel, Chromium-Molybdenum

ASTM A515/A515M, Pressure Vessel Plates, Carbon Steel, for Intermediate and Higher-
Temperature Service

ASTM A516/A516M, Pressure Vessel Plates, Carbon Steel, for Moderate and Lower-Temperature
Service

ASTM A537/A537M, Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel




EN 1092-1:2001 (E)

3 Terms and definitions

For the purposes of this standard the following terms and definitions apply:

3.1
DN
see EN IS0 6708

3.2
PN
see EN 1333

3.3
maximum allowable pressure, PS
means the maximum pressure for which the equipment is designed, as specified by the

equipment manufacturer

3.4

maximum allowable temperature, TS

means the maximum temperature for which the equipment is designed, as specified by the
equipment manufacturer

4 Designation
41  General
Table 1 specifies the flange types and ancillary components.

Figures 1 and 2 show flange types and ancillary components with the relevant flange type
numbers. Flanges shall be denoted with "flange type" and the "flange number". Ancillary
components shall be denoted with ancillary component type and the type number.

Figure 3 shows flange facing types, 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 symbol.

The range of DN, applicable to each flange type and to each PN, shall be as given in table 3.

4.2 Standard designation

Flanges and ancillary components in accordance with this standard shall be designated with the
following:

a) Designation, e.g. flange, lapped end or collar;

b) Number of this standard, EN 1092-1;

¢) Number of flange type in accordance with figures 1 and 2;

d) Type of flange facing in accordance with figure 3;

e) DN (nominal size);

f) PN designation;

g) Neck thickness S (only for types 11 and 34);

h) For type 13 flanges type of thread (R, or R.);

i) Bore diameter (for sizes greater than DN 600);
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B, {only for types 01, 12 and 32);

B, {only for type 02);

B; (only for type 04);
i) Either the symbol or the number or the grade of the material (see tables 5a and 5b);
k) any heat treatment required;
Iy material certificate, if required (see 5.1).

EXAMPLE 1
Designation of a flange type 01 with facing type A and nominal size DN 800, of PN 6 with bore

diameter B = 818 mm, made of material with the symbol $235JR.
Flange EN 1092-1/01 A/DN 800/PN 6/818/S235JR

EXAMPLE 2
Designation of an ancillary component type 32 with facing type A of nominal size DN 400, PN 10

and made of material with the symbol S235JR.
Collar EN 1092-1/32 A/DN 400/PN 10/S235JR

EXAMPLE 3
Designation of a flange type 02 with facing type A of nominal size DN 400, PN 10 and made of

material with the number 1.0038.
Flange EN 1092-1/02 A/DN 400/PN 10/1.0038

EXAMPLE 4
Designation of a flange type 11 with facing type B2 of nominal size DN 200, PN 100 and with

neck thickness, S =10 mm, made of material with the symbol 13CrMo4-5.
Flange EN 1092-1/11 B2/DN 200/PN 100/10/13CrMo4-5

5 General requirements

5.1 Flange materials

Flanges shall be manufactured from materials given in tables 5a and 5b (see also annex D). For
type 11, 12 and 13 flanges, the manufacture shall be from forgings. For type 21 flanges the
manufacture shall be from forgings or steel castings.

The flange manufacturer shall provide documentation to ensure traceability of material. An
equipment manufacturer may require a certificate in accordance with EN 10204 which is suitable
for the category of equipment to which the flange is fitted.

NOTE 1 The materials given in tables 5a and 5b (see also annex D) are tabulated in groups having the same p/T
ratings as given in tables 15, 16, 17,18,19 and 20 (see
annex B},

NOTE 2 The materials of ancillary components are not within the scope of this standard.




EN 1092-1:2001 (E)

5.2 Repairs

Where not otherwise prohibited by the applicable material standard, repairs by welding are
permitted when there is a proven method. Al welding shall be carried out in accordance with a
written procedure.

NOTE For approval of welding procedures, see EN 288-1. For approval of welders, see EN 287-1.

5.3  Bolting

Flanges shall be suitable for use with the number and size of bolting as specified in tables 6 to
13. The bolting shall be chosen by the equipment manufacturer according to the pressure,
temperature, flange material and gasket so that the flanged joint remains tight under the
expected operating conditions. For selection of bolting, see EN 1515-1, for combination of the
materials of flanges and bolting see prEN 1515-2:1994, for information.

5.4 Gaskets

The various gasket types, dimensions, design characteristics and materials used are not within
the scope of this standard. Dimensions of gaskets are given in EN 1514-1 to EN 1514-4.

5.5 Pressure/temperature (p/T) ratings
The p/T ratings of flanges are given in tables 15, 16, 17,18, 19 and 20.

The p/T ratings indicate the relationship between the maximum allowable pressure PS and the
maximum allowable temperature.

The p/T ratings shall apply only for flange types 05, 11, 12, 13 and 21 having nominal sizes up to
and including DN 600. The p/T ratings of all other flanges shall be calculated or subject to special

experience.

NOTE 1 The rules for the determination of p/T ratings of the above tables are given in annexes E and F.
NOTE 2 For the material groups 10EO to 16E0 (austenitic steels) tables 17 and 18 should be used as follows:

— table 17 should be chosen for application in cases where the flange deformation has to be strictly limited;

— table 18 should be chosen in all cases where a small amount of plastic deformation of the flanges can be
considered acceptable.

NOTE 3 Linear interpolation is permitted for intermediate temperatures.
For interpolation between (-10 °C to 50 °C) and 100 °C, 20 °C shall be used.

NOTE 4 The relevant pressures and temperatures are those of the fluid in the pipework system.
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5.6 Dimensions

5.6.1 Flanges

The dimensions of flanges shall be as given in tables 6 to 13 according to the PN designation.
Dimension Gmax may be varied from the given value (see NOTE 1} which is a maximum limit. The

neck thickness, Sis a minimum value, selected according to pipe thicknesses given in 1ISO 4200
{see NOTE 2).

NOTE 1 The centre portion of the face of a flange type 05 need not be machined provided that the diameter of the
unmachined portion does not exceed the recommended diameter for Gwax given in tables 6 to 13.

NOTE 2 When requested by the pressure equipment manufacturer, neck thicknesses, other than those given in the
relevant tables, may be supplied by agreement with the flange manufacturer.

NOTE 3 A summary of the various types of flanges specified is given in tabie 3 showing the nominal sizes applicable
to each type and to each PN.

NOTE 4 Diameters Ny, Nb and Ns of flange types 11, 12, 13, 21 and 34 are the theoretical maximum values permitting
the use of ring spanners or the application of normal series plain washers without any additional machining, e.g. spot
facing (see 5.8).

NOTE 5 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).

NOTE 6 Approximate masses of flanges are given in annex C.

NOTE 7 The flange thicknesses for flanges type 05, 11, 12, 13, 21 and PN 6, PN 10, PN 16, PN 25 have an unusual
step at DN 600/DN 700. This is based on a change at some flange thicknesses up to and including DN 600 to meet the
pressure/temperature ratings (limited to DN 600). The flange thicknesses for flanges DN 700 and above are the same
as they are given in the documents of origin (DIN, BS NFE, IBN etc.). They will be updated in future based on the
flange calculation method as far as the corresponding work items of CEN/TC 74/WG 10 gives sufficient results.

NOTE 8 For flanges type 21 dimensions A, Ns and Ry are nominal values and are included for guidance only.
5.6.2 Hubs
The hubs of flange types 12 and 13 shall be either:

a) parallel; or

b) taper with an angle not exceeding 7° on the outside surface for forging or casting
purposes.

Details of the weld end preparation for flanges type 11 and ancillary components type 33 shall be
as given in annex A.

5.6.3 Threaded flanges

5.6.3.1 The threads of flanges type 13 shall be parallel (symbol A,) or tapered (symbol R.) in
accordance with ISO 7-1. Gauging shall be in accordance with ISO 7-2.

NOTE Parallel threads will be supplied unless ctherwise requested by the equipment manufacturer.

10
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5.6.3.2 The thread shall be concentric with the axis of the flange and misalignments shall not
exceed 5 mm per metre.

Flanges type 13 shall be manufactured without a parallel counterbore, but to protect the thread
they shall be chamfered 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 pilch in length.

5.6.4 Bolt holes

Bolt holes shall be equally spaced on the pitch circle diameter. In the case of flanges type 21
they shall be positioned such that they are symmetrical to the principal axes and such that no
holes fall on these axes i.e. positioned “off-centre”, see figures 5to 12.

5.6.5 Lapped joints

The dimensions of lapped joints to be used with flanges, type 02 and type 04, are specified in
tables 710 11.

For ancillary component type 33, the thickness of the lapped end at the facing shall be not less
than the specified wall thickness of the pipe used.

5.7  Flange facings
5.7.1 Types of facings

The types of flange facings shall be as given in figure 3 and their dimensions shall be as given in
figure 4 and table 4.

For 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.

5.7.2 Jointing face finish

5.7.2.1 All flange jointing faces 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 instrument measurements be taken on the faces themselves; the A and R? values as
defined in EN ISO 4287 relate to the reference specimens.

5.7.2.2 For flanges with facing types A, B1, E and F, turning shall be carried out with a round
nosed tool in accordance with table 2.

5.7.2.3 Flanges < PN 40 shall have type B1 facings and flanges > PN 63 shall have type B2
facings, unless otherwise agreed in the order.

11




EN 1092-1:2001 (E)

5.8  Spot facing or back facing of flanges

Any spot facing or back facing shall not reduce the flange thickness to less than the flange
thickness specified. When spot facing is used, the diameter shall be large enough to
accommodate the outside diameter of the equivalent normal series of washers in accordance
with 1SO 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 14. When a flange is back faced a minimum fillet
radius, RE (see figure 13) in accordance with table 21 shall be maintained.

5.9 Tolerances

Tolerances on dimensions of flanges shall be as given in table 14.
510 Marking

5.10.1 General marking requirements

All flanges, other than type 21 flanges, shall be marked as follows:

a) Flange manufacturer’'s name or trade mark, e.g. XXX;
b) Number of this standard, i.e. EN 1092-1;

¢} Flange type number, e.g. 11;

dy DN, e.g. DN 150;

e) PN designation, e.g. PN 40;

f) Neck thickness (S), if not to this standard;

g) For EN materials — either the symbol or the number or the grade of the material, e.g.
$235JR;

For ASTM materials - the material grade, preceded by the specification number where
necessary, e.g. WC 4;

h) Cast number of melt identification or suitable control number traceable to the cast
number, e.g. 12345, when test certification is required.

EXAMPLE XXX/EN 1092-1/11/DN 150/PN 40/S235JR/12345

If a flange is too small to enable all the markings required then the minimum marking required
shall be:

a) Flange manufacturer’'s name or trade mark;

b} letters “EN™;

e) PN designation e.g. PN 40;

g) either the symbol or the number or the grade of the material;

h) cast number or melt identification or suitable control number.

12
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5.10.2 Stamping

Where steel stamps are used, the marking shall be positioned on the outer rim of the flange.
NOTE It should be ensured that steel stamp markings are not liable to cause cracks in the flange material.

5.10.3 Declaration of compliance

The marking EN 1092-1, together with the flange manufacturer's name or trademark on or in
relation to a product, represents the flange manufacturer's declaration of compliance to this

standard, i.e. a claim by or on behalf of the flange manufacturer that the product meets the
requirements of this standard.

13
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SIS | Sy

Type 01
Plate flange for welding

Type 04
Loose plate flange with weld-neck collar
(see type 34)

Type 11
Weld-neck flange

Type 13
Hubbed threaded flange

NOTE These sketches are diagrammatic only, in particular no detall is shown for the mating surfaces {see figure 3).

SIS f S—

[SRUNIUUR R |

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

i

Hi A N

i

Type 05
Blank flange

Type 12
Hubbed slip-on flange for welding

Type 21
Integral flange

Figure 1 - Flange types

14
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Table 1 - Types of steel flanges and ancillary components

Type No Description
01 Plate flange for welding
02 Loose plate flange with weld-on plate collar or for lapped pipe end
04 Loose plate flange with weld-neck collar
05 Blank flange
11 Weld-neck flange
12 Hubbed slip-on flange for welding
13 Hubbed threaded flange
21 ? Integral flange
32'D Weld-on plate collar
33b Lapped pipe end
34b Weld-neck collar
’ Flange type 21 is an integral part of some other equipment or component.
’ Anciltary components type numbers 32 and 33 are for use with type 02 flanges
and type number 34 for use with type 04 flanges.
NOTE Type numbers have been made non-consecutive to permit possible future additions.

B I —

A I :
[z I 2] [ : 2
1

Type 32 Type 33 Type 34
Weld-on collar plate Lapped pipe end Weild-neck collar

NOTE These sketches are diagrammatic only.

Figure 2 - Ancillary components Types 32 to 34

15




EN 1092-1:2001 (E)

Type A Type B Type C Type D
Flat face Raised face (B1 and Tongue Groove

Type E Type F Type G Type H
Spigot Recess O-ring spigot O-ring groove

NOTE 1 The transition from the edge of the raised face fo the flange face may be by radius or chamfer for types B, D,
F and G only (see 5.7.1).

NOTE 2 B1 and B2 are raised face (type B) for different applications {see 5.7.2.2, 5.7.2.3 and table 2}.

NOTE 3 For the dimensions of flange facings, see figure 4 and table 4.

Figure 3 - Flange facing types

16




Table 2 - Surface finish for jointing faces

EN 1092-1:2001 (E)

: Method of )
Facing types machining Radius of tool nose R, R,
mm pm um
min. min. max. min max.
AB1"EF | Tuming” 1,0 3,2 125 |125 |50
)
B2 C DG riming : 08 |32 |32 |125

! FZa and F?Z are defined in EN 1SO 4287.

’ Types B1 and B2 are raised face (type B) flanges with different specified surface
roughness values for the following applications:

B1 for PN 2,5 up to PN 40;
B2 for PN 63 and PN 100.

* The term 'turning' includes any method of machine operation producing either serrated

concentric or serrated spiral grooves.
NOTE For certain applications, e.g. low temperature gases, it may be necessary to stipulate closer control to the

surface finish.

17
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Table 3 - Synoptic table

3060
350
400
450
500
500
700
800
500
7000
7200
T 400
T600
7800
500
7200
7400
]
2 800
3000
720
00
3500
TEOD
4000

2

>
>
x
>

N bllbllhbllblllklll
Flange type Table A A A A L S Sl S = B i S Y
PN
5 2.5 e Use PN 6 -
7 6 XIXIXIXIXIXIXIXIXIXIX XX
8 10 « Use PN 40 — | « Use PN 16 — ¥ Ix
g 16 « Use PN 40 — xxdx ! xix!x
i ! , 10 25 «- Use PN 40 — X
H‘t\\{ " fﬁ(i‘i
11 40 XKIXIXIXIXIX XXX IXIX]X]X
12 63 | UsePNI00-E By x| x| x |
Type 01 13 100 XIXIXIXXIXIXIXIXPXIXIX]X
7 6 XEXPXIXIXPXIXIXIXIX XXX
g 10 « Use PN 40 — | « Use PN 16 — X
WM% 9 16  Use PNA0 =1t b x x| x x| x
ik
WW'“W?J% 10 25 « Use PN 40 — M
Types 02 and 32/33 11 40 XIXIXIXIXIX XXX XXX
g 10 e« Use PN 40 - |« Use PN 16 — X
| - 9 16 | T UsePNA0= Iy dx x| x [ x| x
| (n
% 10 25 «- Use PN 40 — X
Types 04 and 34 1 40 x!xlxlx‘xlxxxxx x| x| x
{continued)

18
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Table 3 (continued)

Flange type Table DNQ&QQQ%%@%%§§§§§§§§§§§§§§§§§§§§§§§§§§§m§
PN L b e b e B v e e v e o e oo e e
6 25 « Use PN 6 — x I x Exdx
7 6 Px{x]x]xPxpxpxpxdxdx]xbxxdx]xx b x ] x]xpxx]xx x| x)x
g 10 e»~UsePN4O-><—UseNG-AXXXXXXXXXXXXX
9 16 | T USEPN A0S Bl x D xx ] x ] xx x ] x x| x| x x| x x| x| x
Hik 3 \HZN 10 25 « Use PN 40 - x|xpxdxxdxxx x| x] x| x
1 a0 x| x]x]x]xxxdxdxdxdxx ] x xdxx ] xd x x| x
12 63 |7 UsePNTO0 SE Tt x [ x fx [ x [ x [ x| x| x
Type 05 13 100 Pxpxxpxxpxpxdxdxxpx]xbxdxfxfx
6 2,5 « Use PN G — x| Pxx ] x bxd b s bxxdx ) x] x| x
7 6 Px|x|xpxpxbx ] xxbx pxbx b xdxdxdx b xdx e px pxxx g pxxpx g x x| xfx
8 10 | USePNA0 = e Use PNT6 = o o Il x| x| x| x| P o x|
1 9 16 | USePNAO = b bt x| x| P fx [ [ x| x x| x| x |
HR ; gﬁ 10 25 « Use PN 40 - x]x x| x| x]x]x|x
i
' 1 a0 Ixxdx]x P pxxxx b xdx ] xbxxdx]x] x| x
12 63 |~ Use PNIOO =T Il x x| x x| x [ x x| x
Type 11 13 100 |xpx]xx ] x| x P x]x]xpx x| x]x|x
{continued)
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Table 3 (concluded)

DNO&GOWNODU’OOmOOOOOQOQOOC)OQOOOOOOO Pl Tl el B nl alE )
Flange type Table T PP EREREBEREE R R BRERERRBERIERERE
PN P L T S R VI VI VI NI V] iy fen oy bt
7 6 Dxdxxx]x]xxbxixgx]xdxx]xix
g 10 ¢« Use PN 40 — | « Use N‘e‘*xxxxxxxx
9 16 | UsePNA0 =T Bl bx b x x ] x x [x Ex fx ] x| x
i
}i § E 10 25 ¢ Use PN 40 — xpxdxxdxbx]x]xix)x]xlx
El!\
T t t
11 a0 Ixdxbxbx bbb bxdxdxdxdxdxdx]xix) x| xtx
12 63 HUS&PN100~-->XXXXXX
Type 12 13 100 Pxdxx]xdxix]xxxix|xix
7 6 pxlxdxdxfxdxxbxdxixx]xxxix
3 10 ¢« Use PN 40 — | ¢ Use PN 16 —

¢ Use PN 40 - X

« Use PN 40 -

10 25
CI:I@ f &,‘D 11 a0 Ixpx]xx]xxxdx]xdx P xdxxdxdxxEx x| x
12 63 | Use PNI0O—F Ty I I x| x
Type 13 13 100 |x|xpxxx]x{x]x]x{x]x|x
7 6 xdxbxdxbxdxbx]xpxxx]xbx ] x Px ] xbxd b xfxdxfx]x ] x fx x| x| x
8 10 | UsePNAO e Use PNIO Ty ohy b x| x| Px D} x ] x| x
| BT 9 16 | < Use PN A0 B sl b x e x x [ x D x e oo x| x x| x [ x|
i I 10 25  Use PN 40 — hx b xpxdxx]xdxpxfxixixixix
| M %:; 1 a0 |x]x]xxxxx D] xdx b xbxx ] xx x| xfx
12 g3 | Use PNTOO =y by el x| P P Do x| x [ I x x| xf x

type 21 13 100 xlxlxix}xixxxxxxxxxxxxxx
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Type A: Flat face

2

Type C: Tongue
__C

f2

!

od

2

Type G: O-ring spigot

NOTE 1 Dimension Cincludes the raised face thickness.
NOTE 2 Cross section diameter of the O-ring is 2 x A.

EN 1092-1:2001 (E)

Type B: Raised face (B1 and B2)

c

Qad

Type D: Groove

Type F: Recess
C

4

Oy
Oz

13

Type H: O-ring groove

Figure 4 - Flange facing (dimensions see table 4)
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Table 4 - Flange facing dimensions

ch
DN PN 2.5 PNG | PN1O | PN16 | PN25 | PN40 | PN63 | PN 100 | F f f f w X y z w~x | R
mm mim nm mm mm mm mm mm mm mim mm mm THTY mm Yo mm T
10 35 %0 24 34 35 73 :
15 40 45 29 39 40 28 -
20 50 58 36 50 51 35
25 80 68 43 57 58 42
32 70 Use PN 100 dimensions 78 4,5 4.0 2.0 59 85 66 50 2,5
40 80 88 61 75 76 80 | 41°
50 90 102 73 87 88 72
65 110 122 95 109 110 94
80 128 138 106 120 121 105
100 148 158 158 160 160 162 162 129 149 150 128
125 178 188 188 188 188 188 188 155 175 176 154
1580 | Use PN 6 202 212 212 218 218 218 218 5.0 45 25 183 203 204 182 | aze | a3
200 | dimensions 258 268 268 278 285 285 285 239 259 260 238
250 312 320 320 135 345 345 345 292 312 313 291
300 365 370 378 395 410 410 410 2 343 363 364 342
350 415 430 438 450 465 465 465 395 421 422 394
400 465 482 490 505 535 535 535 447 473 474 446
450 520 532 550 555 560 560 560 497 523 524 496 | 270 | 35
500 570 585 610 615 615 615 615 549 575 576 548
600 670 685 725 720 735 735 R 55 5.0 3.0 649 675 676 648
700 775 800 795 820 - 840 - 751 777 778 750
800 880 905 900 930 . 960 . 856 882 883 855
900 980 | 1005 | 1000 | 1030 - 11070 ) 961 987 988 960
1000 1080 | 1110 | 1115 | 1140 - | 1180 . 1062 | 1092 | 1094 | 1060
1200 1280 1295 | 1330 | 1330 | 1380 - | 1380 - 1262 | 1202 | 1294 | 1260
1400 1480 1510 | 1535 | 1830 | 1560 - . . 6,5 6,0 40 | 1462 | 1482 | 1494 | 1480 | 28° | 4
1600 1690 1710 | 1760 | 1750 | 1780 - - . 1662 | 1692 | 1694 | 1660
1800 1890 1920 | 1960 | 1950 | 1985 - - . 1862 | 1892 | 1894 | 1860
2000 2090 2125 | 2170 | 2150 | 2210 - . . 2062 | 2002 | 2094 | 2060
2200 2295 2335 | 2370 . ; . . . - - : : : 3 - : *
2400 2495 2545 | 2570 ; . . . . ; ; . . ; ; ; . .
2600 2695 2760 | 2780 ; . . . - ; ; . . . ) . . .
2800 2910 2060 | 3000 . . ; ; . . ; ; . . . ; 3 ;
3000 3110 3160 | 3210 . ; . . . ; . . - . : ; - .
3200 3310 3370 ; ; . . . ; . . . . . . ; . .
3400 3510 3580 - - - - - - - - - - - - - - -
3600 3720 3790 ; ; . . . - . . ; ; . ; . . .
3800 3920 . . ; . . . ; ; . . . . ; . . -
4000 4120 . ) ; ; . .
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Table 5a - Materials-EN

EN 1092-1:2001 (E)

Forgings Castings Hot rolled products
Group Symbol Standard Material Symbol Standard Material Symbol Standard Material
number number number
1E0 $235JR EN 10025 1.0037 - - - S235JR EN 10025 1.0037
1E1 S235JRG2 EN 10025 1.0038 - - - S235JRG2 EN 10025 1.0038
2EQ - - - GP240GR EN 10213-2 | 1.0621 - -- -
3E0 P245GH EN 10222-2 |1.0352 GP240GH EN 102132 | 1.0619 P265GH EN 10028-2 | 1.0425
3E1 P280GH EN 10222-2 |1.0426 - - - P295GH EN 10028-2 | 1.0481
4E0 17Mo3 EN 10222-2 | 1.5445 G20Mo5 EN 10213-2 1.5419 16Mo3 EN 10028-2 1.5415
5E0 14CrMod-5 EN 10222-2 | 1.7335 G17CrMo5-5 EN 102132 | 1.7357 13CrMo4-5 EN 10028-2 11,7335
6E0 11CrMo9-10 EN 10222-2 ]1.7383 G17CrMo9-10 EN 10213-2 1.7379 11CrMog-10 EN 10028-2 1.7383
6E1 X16CrMo&-1+NT EN 10222-2 ]1.7366 GX15CrMo5 EN 10213-2 1.7365 - - -
7EQ 13MnNi6-3 EN 10222-3 {1.6217 G17Mn5 EN 10213-3 | 1.1131 P275NL1 EN 10028-3 | 1.0488
- - - G20Mn5 EN10213-3 1.6220 P275NL2 EN 10028-3 1.1104
- - - - - - 11MnNiS-3 EN 10028-4 | 16212
7E1 - B - - - - P355NL1 EN100268-3 1.0566
- - - - - - P355NL2 EN 10028-3 | 1.1106
15NiMn6 EN 10222-3 | 1.6228 - - - 15NiMn6 EN 10028-4 | 1.6228
12Ni14 EN 10222-3 | 1.5637 GONit14 EN 10213-3 | 1.5638 12Nit4 EN 10028-4 1.5637
12Ni1g EN 10222-3 | 1.5680 - - - 12Nitg EN 10028-4 | 1.5680
TE2 X8Ni9 EN 10222-3 | 1.5662 - - - X8Nig EN 10028-4 | 1.5662
7E3 13MnNi6-3 EN 10222-3 | 1.6217 - - - 11MNNIS-3 EN 10028-4 | 1.6212
12Nit4 EN 10222-3 | 1.5637 - - - 12Nit14 EN 10028-4 | 1.5637
- EN 10222-3 | 1.5680 - - - 12Ni1g EN 10028-4 1.6680
X8NI9 EN 10222-3 | 1.5662 - - - X8NI9 EN 10028-4 1.5662
8EQ - - - - - - P275N EN 10028-3 | 1.0486
8E1 - - - - - - P355N EN 10028-3 | 1.0562
8E2 P285NH EN 10224-4 | 1.0487 - - - P275NH EN 10028-3 | 1.0487
8E3 P355NH EN 10222-4 | 1.0565 - - - P355NH EN 10028-3 1.0565
9E0 X20CiMov11-1 EN 10222-2 | 1.4822 GX23CrMoV12-1 EN 10213-2 | 1.4931 - - -
10E0 X2CrNi18-9 EN 10222-5 11,4307 GX2CrNi18-11 EN 102134 | 1.4309 X2CrNi18-9 EN 10028-7 | 1.4306
10E1 X2CrNiN18-10 EN 10222-5 | 1.4311 - B - X2CrNiIN18-10 EN 10028-7 1.4311
11E0 X5CrNi18-10 EN 10222-5 | 1.4301 GX5CrNi19-10 EN 10213-4 1.4308 X5CrNi18-10 EN 10028-7 1.4301
12E0 X6CrNiTI18-10 EN 10222-5 | 1.4541 - - - X6CrNiTi18-10 EN 10028-7 1.4541
- - - - GX5CINiINb19-11 EN 10213-4 1.4582 XBCrNiNb18-10 EN 10028-7 14850
13E0 X2CNiMo17-12-2 | EN 10222-5 | 1.4404 GX2CrNiMo19-11-2 EN 10213-4 | 1.4409 X2CrNiMo17-12-2 EN 10028-7 | 1.4404
13E1 X2CINIMoN17-11-2 | EN 10222-5 | 1.4406 - - - - - -
14E0 X5CNIMo17-12-2 | EN 10222-5 | 1.4401 GX5CrNiMo19-11-2 EN 10213-4 | 1.4408 X5CiNiMo17-12-2 EN 10028-7 | 1.4401
15E0 X6CNIMoTI17-12- | EN 10222-5 | 1.4571 - - - XBCrNiMoTi17-12-2 EN 10028-7 1.4571
2
- - - GX5CrNiMoNb19-11-2 EN 10213-4 | 1.4581 X6CINIMoNb17-12-2 1 EN 10028-7 | 1.4580
16E0 - - - GX2CrNiMoCuN25-6-3-3 | EN 10213-4 | 1.4517 - - -
- - - GX2CrNiMoN26-7-4 EN 10213-4 | 1.4469 - - -
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Table 5b - Materials - ASTM

Specification and grade
Material ;
group Casting Forging Plate
Standard Grade Standard Grade Standard Grade
ab ASTM 515 F0°°
1C1 ASTM A216° weB PSIINGS e ASTM AS16 70°°
ABTM A537 cL1®
ASTM AZ16 wee Y . ab = ab
1C2 ASTM AG52 LC2% LC3° LCCE ASTM A350 LF3 ASTM A203 B*E
ASTM A203 AR DR
1C3 ASTM A352° LcB - - ASTM A515 657"
ASTM A516 659
o ASTM AB15 oy
1C4 - . ASTM A350 LF1 ASTM A516 60
ASTM A217"¢ w1 be b
1C5 ASTM A325 © LC1 ASTM A182 F1 ASTM AZ04 AP B
1C7 ASTM A217 wC4°, wes' ASTM A182° F2 ASTM AZ04° c
1C9 ASTM A217 9 WC6 ASTM A182 F11" F12” ASTM A387° 11CL2
1C10 ASTM A217? WC9 ASTM A182°¢ F22 ASTM A387 " 22012
1C13 ASTM A217 Cs ASTM A182 F5, F5A - -
1C14 ASTM A217 c12 ASTM At82 F9 - -
201 ASTM AS51 CF8§, CF3' ASTM A182 F304, F304H ASTM AR40 304, 304H '
202 ASTM A351 CFaM, CFam*® ASTM A182 F316, F316H ASTM A240 316, 317, 316H"
203 - - ASTM A182 F304L ' F316L¢ ASTM A240 304L 316L°
2C4 - - ASTM A182 F321° F321H ASTM A240 3217 321H
2C5 - - ASTM A182 F347° F347H, F348° F348H ASTM A240 347" 347H, 348° 348H
206 ASTM A351 CH8, CH20 - - ASTM A240 3008
o007 ASTM A351 CK20 ASTM A182’ F310 ASTM AZ40’ 3108
* Permissible but not recommended for use above 425 °C.
”Not to be used over 540 °C.
“Not to be used over 345 °C.
“Not to be used over 455 °C.
f Permissible but not recommended for prolonged use above about 455 °C.
Not to be used over 565 °C.
‘zNot to be used over 590 °C.
Permissible but not recommended for prolonged use above about 590 °C.
"Not to be used over 425 °C.
"For service temperature 565 °C and above, should be used only when assurance is provided that grain size is not greater than ASTM No 6.
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This diagram illustrates the
arrangement but not necessarily
the correct number of bolt holes.
Refer to the column "Bolting
Number" in table 6 for actual Type 01 Type 05

number,

NOTE 1 Dimension N, is measured at the intersection of the hub draft angle and the back face of the flange.

NOTE 2 For dimension G mac refer to NOTE 1 of 5.6.1.

Figure 5 - Dimensions of PN 2,5 flanges

EN 1092-1:2001 (E)
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Table 6 - Dimensions of PN 2,5 flanges

Dimensions in millimetres

Mating dimensions Neck
Qutside | Diameter | Diameter Bolting Qutside Bore Flange thickness Diameter Lengths Neck Corner thickness
diameter of bolt of bolt diameter | diameter of diameter radit {see
DN circle hote of neck shoulder 5.6.1})
D K L Number |  Size A B ¢ 1 ¢ G s H. | H N, A, g
Flange type
01,05,11 11 01 01 11 05 11 b 11 11 11
05
1010 . . . . )

1000 Use PN 6 rating (dimensions for these sizes are identical)
1200 1375 1320 30 32 M27 1219 26 1160 70 16 1245 16 7
1400 1575 1520 30 36 Me7 1422 26 1346 70 16 1445 16 7
1600 1780 1730 30 40 M27 1626 26 1546 80 20 1645 16 8
1800 1990 1930 30 44 M27 1829 26 1746 80 20 1845 16 9
2000 2190 2130 30 48 M27 2032 26 1950 80 22 2045 16 10
2200 2405 2340 33 52 M30 2235 28 - 90 25 2248 18 10
’ 2400 2605 2540 33 56 M30 2438 To be o be 28 - 90 25 2448 18 10
| 2600 2805 2740 33 60 M30 | 2620 specified | specified | g - 90 25 2648 18 10
2800 3030 2960 36 64 M3z | 2820 by the by the 30 . 90 25 2848 18 10

purchaser | purchaser

3000 3230 3160 36 68 M33 3020 30 - 90 25 3050 18 10
3200 3430 3360 36 72 M33 3220 30 - 90 25 3250 20 10
3400 3630 3560 36 76 M33 3420 32 - 95 28 3450 20 10
3600 3840 3770 36 80 M33 3620 32 - 100 28 3652 20 10
3800 4045 3970 39 80 M36 3820 34 - 100 28 3852 20 10
4000 4245 4170 39 84 M36 4020 34 - 100 28 4052 20 10
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This diagram illustrates the ¢ c
arrangement but not Type 01 it TypeO2and32 Lt Type 02 and 33
necessarily the correct
number of bolt holes.
Refer to the column "Bolting
Number” in table 7 for the
actual number. _%7;31 ‘%/84 L e
Ly
— | & o o E el -
ek
H
G G G
H L L
Type 11 Type 12 Type 13

T
0 mnax

L

B
I
Type 05

6

Type 21

NOTE 1 Dimensions Ny, Np and N are measured at the intersection of the hub draft angle and the back face of the flange.

NOTE 2 For dimension dT, see table 4.

NOTE 3 For dimensions G max refer to NOTE 1: of 5.6.1.

NOTE 4 Type 33; lapped pipe end without determination of thickness.

Figure 6 - Dimensions of PN 6 flanges

EN 1092-1:2001 (E)
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Table 7 - Dimensions of PN 6 flanges
Dimensions in millimetres

Mating dimensions
DN Otitsiicter Drameter Uiarmater Bolting Catside Bore Flange thickness Chamier Collar Diameter of Length MNeck diameters Corneat Kook thrickouss
diametar of bolt af bolt diameter diameters thickness shodder radi {sew 5.6.1)
sircle hole of nack
£ K L Number Size A B, B, (o0 Cy (o) £ F [CR H, M by Ny iy 1o, H, 5
Flange type

01, 02, 06, 11,12, 13, 21 11 01 02 o 1t 05 02 32 [ 12 11 11 11 2 21 1 11

21° 12 02 2 13 13 12

32 13 13

21 21
1 5 50 11 4 W10 17.2 18,0 21 12 12 12 3 10 - 20 28 [ 26 bt 20 4 1.8
1% &0 55 11 4 M1G 213 228 25 12 12 12 3 10 - 20 30 & 30 a0 26 4 2.0
20 G4 &5 A 4 M1G 26,9 IR a1 t4 14 14 4 0 - 24 32 8 38 4L 4 4 23
&8 0o 75 11 4 M0 337 34,8 38 14 14 14 4 10 - &4 35 & 42 5 44 4 2.6
32 120 80 14 4 Mi2 42.4 43,8 46 18 14 14 & 10 - 28 35 & 5% [ 54 @ 26
40 130 100 14 4 Mi2 48,3 49,5 53 16 14 14 5 10 - 26 38 7 e iy G4 & (e
et 40 1140 14 4 Mtz 60,3 615 65 16 14 14 5 12 - a8 a8 8 74 B0 74 & 2.9
6 160 130 14 4 Mi2 761 7TE &1 18 14 14 & 12 55 32 38 k] &8 100 G4 & 2.9
8O 190 150 18 4 Mg 884 90.5 94 18 16 16 & 12 T 34 4% 10 102 110 110 8 2
100 210 10 18 4 M16 1143 16,0 120 18 16 16 & 14 90 4% 45 110 130 130 130 8 36
128 240 200 18 & MG 1397 1415 145 20 18 18 [ 14 118 44 48 {10 1585 160 16U & 4.0
150 285 285 8 & Mg 1683 170.5 174 20 18 18 & 14 140 44 48 {12 184 188 182 ik 4.5
200 320 280 % 8 MG 2181 2215 226 22 20 26 & 16 190 44 55 16 236 248 238 1 6%
250 a5 335 15 12 Mi6 2730 276,5 251 24 s 22 a3 18 235 44 60 (15 @80 296 84 12 6,3
300 440 395 22 12 ey 323.9 3275 333 24 22 22 8 18 285 44 G2 116 34z 356 348 12 7.1
360 490 445 22 12 M20 3586 350.5 365 26 2 22 & 18 330 - G2 |18 3848 - 3 12 [
AN 48 495 22 16 M0 4064 4110 418 28 22 22 8 20 380 - 65 |16 438 - A4 12 7.1
450 5885 550 »e 16 Mz0 457.0 4620 467 G0 22 24 & 20 425 - #5118 442 - A4 e 7.t

(continued)
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Table 7 - Dimensions of PN 6 flanges (concluded)

EN 1092-1:2001 (E)

Dimensions in millimetres

Mating dimensions

Cutside Diametar Diarneter Holting Crutside Bore Flange thickness Chamfer Collar Diameter of Length Mack diamaters Cormner MNeok
dhameter of bolt ot bolt hole diameter diamaters thicknass shoulder ripchi thicknwes
DN cirele of neck (s 5.6.1)
o K L Nurber Size A 8, B (ol C, Oy E F G max, H, Hy o b N Ny My F, 5
(:H
Flange type
1,08, 06, 11,12, 13, 21 11 [ a2 ¢} 11 08 o2 32 ) 12 A 11 1t 12 2l 1t Tt

21" 12 02 12 13 3 12

32 13 13

21 21
S00 845 SO0 22 &0 Mo 508,0 513,68 519 30 24 24 g 22 475 - a8 15 538 - G44 1@ A
GO 765 TOR 26 20 M24 610,0 616,85 522 32 30 30 8 22 875 - 0 18 840 - H42 12 T
TO0 860 g10 26 24 had FARRY) - - 24 40 - - E70 - TG 16 T40 - 146 12 A
800 ars 920 G0 e wMeT 813.0 - - - 24 44 - - Ty - TG 16 842 - 854 12 T
800 1075 1020 a0 24 Mar 8140 - - - 26 48 - - 860 - TG 16 @432 - G50 1 (A
000 iANE 11RO a0 28 May 10160 - - - 26 52 - - 960 - T 6] 1045 - TO5G 16 71
1200 1405 1340 33 32 M30 12190 - - - 28 &0 - - 1160 - 80 20 11248 - 1264 16 8.0
1400 1830 16560 36 36 M33 14220 - - - 32 B8 - - 1346 - G 20 | 1452 - 148U 16 2]
1HI0 1830 1760 36 40 M33 16260 - - - 34 76 - - 1548 - 94 20 | 1685 - LGEG 16 8.0
1800 2045 187Q 34 44 Mag 18260 - - - 36 84 - - 1746 104G 20 11855 - THTS 16 0.0
2000 2265 2180 42 48 M3G 2032,0 - - - 38 g2 - - 1950 - T 25 | 2088 - 2082 16 AR Rt
2200 2475 2380 42 7S M3 22350 - - - 42 - - - - - P 1E 25 | 2260 18 120
2400 2685 2600 42 56 r3B 24380 - - - 44 - - - - - P es 25} 2462 - - 18 130
260G 2908 2HIG 48 60 M45 26200 - - - 46 - - - - -} 130 25 | 26648 - - 18 14.0
2800 d118 3020 48 4 M45 28200 - - - 48 - - - - 113k 30 | 2866 - - 8 150
3000 3315 J220 48 G5 Mag 30200 - - - 50 - - - - ~ T4l 3013068 - - 18 6.0
3200 3528 3430 48 e K45 32200 - - - G4 - - - - - 1 150 J0 jagre - 20 6.0
3400 a738 3640 48 7h mas 3420,0 - - - 56 - - - - - ] tan 35} 3475 - - 20 18,0
JEO0 3azg 3860 56 80 ME2 3620,0 - - - BQ - - - - - 1 165 35 | 3678 - - 20 8.0

" Above DN 600, dimension C, shall be specified by the purchaser.

" For flanges type 21 the outside hub diameter approximately corresponds to the outside pipe diameter.
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This diagram illustrates the

arrangement but not Type 01 Type 02 and 32 Type 02 and 33 Type 04 and 34
necessarily the correct

number of bolt holes.

- = . s .| s 1
| Refer to the column "Bolting % R
: Nurnber” in table 8 for the 7
actual number, // v

4w —t | F g A E — b 2 M

%

"é‘i RR—

=] M. ‘ -

[ (g (2 (2
R Bl ful
Type 05 Type 11 Type 12 Type 13 Type 21

NOTE 1 Dimensions Ni, No, and Ns are measured at the intersection of the hub draft angle and the back face of the flange.

NOTE 2 For dimensions d) see table 4.
NOTE 3 For dimensions G may refer to NOTE 1 of 5.6.1.

30 NOTE 4 Type 33; lapped pipe end without determination of thickness.

Figure 7 - Dimensions of PN 10 flanges




Table 8 - Dimensions of PN 10 flanges

EN 1092-1:2001 (E)

Dimensions in millimetres

Mating dimensions Neek
Qutside Diameter Diameter | Bolting Outside HBore diarmeters Flange thickness Charnfer Collar Drameter Largth Neck diameters Cornar 5
DN chamater at biolt ot diameter thickness of raickie
circle bolt hole of neck shouldet
P K ¢ Number | Sire A s | s s {cala]la] « E F G mlmlm ]l wm [ w R, 5
Flange type
01, 02,04, 05, 11, 12,18, 21 11 a1 02 04 o1 11 21 05 02 32 05 12 1t 1t kN 12 21 11 A
214" 12 G2 12 04 34 13 34 34 34 13 12 S4
34 32 04 | 13 13
21
10
o Use PN 40 dimensions
413
50O
i Use PN 16 dimensions
140
200 340 205 £e 8 M20 2t 2216 226 240 24 24 24 24 B 20 156 44 B2 16 234 246 246 0 %
250 395 AL 22 1@ M2G 2130 2765 ast 294 26 26 26 26 & @2 235 46 68 15 282 2868 268 12 6.3
300 i 400 22 1 M2 323.9 3275 333 348 26 24 26 26 8 22 285 4t 68 16 342 350 348 12 T
350 508 468 22 16 WRG 335.6 358.5 365 400 28 26 26 26 é 22 A30 53 a8 16 385 Au0 408 12 T
406 565 515 26 16 24 A406.4 411.0 416 450 32 26 26 26 8 24 380 57 ¥ 16 440 456 456 12 [N
450 G614 Gah 26 2a M24 457.0 462,0 467 498 36 28 28 28 8 24 4285 63 7e 1 488 502 502 12 71
500G §70 60 26 20 M24 508,0 8135 518 550 38 28 28 28 8 26 5 67 78 16 B4 559 558 12 71
800 80 a5 30 a0 Mz7 610,0 8185 B2 660 4 28 34 34 8 26 875 75 80 18 B4 GE& L) 12 7.4
700 /a5 440 30 24 Ma7 ARRY - - - - 30 34 38 - - &70 - 80 18 746 - (e 12 B0
a0 10s H50 33 24 Maa 813.0 - - - - a2 36 42 - - TG - %G 18 B - 876 12 8.0
e e 11185 150 33 28 30 8140 - - 34 38 46 - - 860 - 95 20 G50 - 476 18 100
100 1230 1160 36 28 M33 10160 5 - - - 34 38 52 - - 960 - 95 | 20 1082 . 1080 16 o
1200 1455 1380 a8 32 W36 12180 - - - - 38 44 60 - - 1160 - 115 25 1256 - tags 16 11
1400 1580 42 36 M3F 14220 - - - - 42 48 - ~ - - - 124G 1 2% 1460 - 1498 16 120
1600 1915 1820 48 40 s 1626.0 - - - - 46 52 - - - - 130 a8 1666 - 10e 16 14.0
180G 2115 2020 48 44 W45 18280 - - - - 50 56 - - - - - 148 3 186H - TG 16 5.0
2000 2325 2230 48 48 48 2032.0 - - - - 54 &0 - - - - - REC U ) 2078 . 2120 i A LAY
E200 255G 2440 6 G2 M2 22350 - - - - 58 - - - - - - 160 1 38 2275 - - 1E 8.4
2400 2760 2650 G 56 ME2 2438,0 - - - - 62 - - - - - - AV 2478 - - 18 2000
2600 FI60 2860 i &0 MEZ PHI00 - - - - 66 - - - - - - 180 1 40 2680 . . 18 280
280G 3180 070 56 G4 &2 28200 - - - - 70 - - - - - - 180 40 2882 - - 18 220
3000 3405 3280 e 68 MG 30200 - - - - 75 - - « - - - 2060 45 BURS - - 8 240
* For flanges type 21 the outside hub diameter approximately corresponds to the outside pipe diameter,
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This diagram iltustrates the

arrangement but not Type 01 Type 02 and 32 Type 02 and 33 Type 04 and 34
necessarily the correct
number of bolt holes,

Refer to the column "Bolting 4=
Number" in table @ for the
actual number,
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& Bl X
Type 05 Type 11 Type 12 Type 13 Type 21

NOTE 1 Dimensions N, Ne, and Ns are measured at the intersection of the hub draft angle and the back face of the flange.

NOTE 2 For dimensions di see table 4.
NOTE 3 For dimensions G ma’ refer to NOTE 1 of 5.6.1.

32 NOTE 4 Type 33; lapped pipe end without determination of thickness.

Figure 8 - Dimensions of PN 16 flanges




Table 9 - Dimensions of PN 16 flanges

EN 1092-1:2001 (E)

Dimensions in millimetres

Mating dimensions Neck
thickness
Chitsice Diameter Diameter Bolting Outside Bore diameters Flange thickness Chamiar Collar Diameter Langth Nack diamaters Comer 9 N
dguarneter of bolt of boit drameter fhickness ot ekt
DN citcle hole of neck shoulder
£ K L Nurniber Size A B ] 8, ] 8, o Cy { [o3 l Oy £ F G raax i, l Hy [ Hy iy A, My 28 &
Flange type
a1, 02,04, 08, 1112, 130 &1 11 o1 o2 04 01 11 21 05 o2 32 08 12 11 11 1 iy 21 11 11
2" 12 o2 12 04 34 13 34 34 34 13 12 a4
34 32 Q4 13 13
21
10
to Use PN 40 dimensions
44
5 185 1246 18 4 M6 60,3 615 &85 T 18 18 18 18 5 16 - 28 4% 8 74 84 a4 & 2.9
a5 185 145 18 §" M1& 76 775 a1 96 20 18 18 18 & 16 i1 32 45 i G 104 104 & 2.8
BG 206 160 18 & 16 48,9 0,5 94 108 20 20 20 &G & 16 TG F4 50 10 106 118 120 & 3
106 2 180 18 8 M18 114,3 160 120 134 az 20 20 20 & 18 fa) 40 5 12 131 146 149 g 3.8
126 250 210 18 8 MG 138,7 1415 145 162 22 22 a2 22 & 18 114 44 29 12 156 168 17 @ 4.0
160 285 240 22 8 M20 1683 1705 174 188 24 22 22 22 & 20 140 44 G5 18 184 (125 190 10 4.5
200 344 2896 22 12 M20 2181 22,5 226 240 G 24 24 24 G 20 180 44 [ 16 235 246 246 10 6,3
250 405 365 26 12 M24 2730 8.5 281 294 29 26 28 26 8 22 238 46 T 16 e 298 296 12 8,4
B00 460 410 28 12 a4 3238 3278 333 348 a2 28 28 28 8 24 285 46 78 16 344 350 SEG 12 7,
350 520 470 26 16 M4 355.6 359.0 365 400 35 30 30 30 & 26 330 a7 &2 tH 3a0 406 414 e 8¢
400 G80 535 30 16 w27 406,4 411.0 416 454 38 32 3z 32 & 28 380 63 a5 16 ALy A5G 488 12 B
450 G40 585 30 20 e A5T,0 4620 467 500 42 40 4G 40 & 30 A28 68 87 16 A 502 816 14 8,0
SO0 Fat 850 &3 20 RGO 08,0 513.8 10 856 46 44 44 44 & 32 475 T3 [0 16 548 a4 576 12 8.0
600 844 Tro 36 20 M33 610.0 816.5 622 GEO 52 54 54 54 8 32 55 83 95 18 52 HHE R0 1a 8.8
Ta0 a10 8ab a6 24 M3 AR Y - - - - 38 42 A8 - - exiy] 83 T 14 a5 e THG 1 H8
OO 1028 5G 38 24 Mag H13.0 - ~ - - 38 42 52 - - rxis 0 106 20 855 864 felarg 1 L0
BOO 1125 1050 38 28 M36 814,0 - - - - 40 44 58 - - 860 94 110 20 968 G ST 12
1000 1285 1170 42 &8 39 10160 - - - - 4 48 64 - G6G 100 120 s 1058 1972 10E 16
1200 14BES 1390 48 G Mk 12190 - - - - 48 52 76 - - 1160 - 130 30 1262 - a8 16
1400 1685 1590 48 36 a5 4220 - - - - 52 58 - - 1346 - 145 30 1465 - 1482 16
00 T30 1820 56 A0 Mz 1626,0 - - - - 58 64 - - - 1546 - 164 35 1668 1646 6
1800 2136 2020 &6 44 ME2 1829,0 - - - - 62 68 - - - 1746 - TG 35 1870 - 1866 16
2000 2345 2230 &2 48 MGG 0320 - - - - &6 70 - - - 19460 - THG 48 Fve - 2100 16

*For flanges type 21 the outside hub dia

approximately cotresponds 0 the outside pipe diametar,

P According to EN 1082-2(Cast iron flanges) and prEN 1092-3 (Copper alloy fanges), the flanges in this DN and PN may be supplisd with 4 holes, Where steel flanges are required with 4 holes. these may be supplied by agrsement between manufachurst and purchasst,
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This diagram illustrates the i
arrangement but not
necessarily the correct Type 01 Type 02 and 32 Type 02 and 33 Type 04 and 34

number of bolt holes.

Refer to the column "Bolting

-
Number” in table 10 for the = '%"4& A%&
actual number. /
/ w
ZI
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e — < F o A& A b
| 7 E t .
i i
n 0 G & RSt
j H ) L
| Type 05 Type 11 Type 12 Type 13 Type 21
| p

NOTE 1 Dimensions M, Np, and N; are measured at the intersection of the hub draft angle and the back face of the flange.
NOTE 2 For dimensions d; see table 4.
NOTE 3 For dimensions G max refer to NOTE 1 of 5.6.1.

34 NQTE 4 Type 33; lapped pipe end without determination of thickness.

Figure 9 - Dimensions of PN 25 flanges




Table 10 - Dimensions of PN 25 flanges

Dimensions in millimetres

EN 1092-1:2001 (E)

Mating dimensions

Cutglide Dhameter Diameter Balting Outside Bore diameters Flange thickness Charnfer Cofllar Diarneter Length Neck diametars Crotner
darnater ot hot of diameter thickness of it
DN crcle bolt hote of neck shoulders
o K t Number A 8, l B, I 8 I } I l o ‘ C E F G max H, l H } P ) [ N } ty a, s
Flange type
01,02, 04,08, 11,12, 13, 21 1 1 02 04 a1 11 21 05 a2 32 08 12 1 11 11 1 ka 1 1
21" 12 02 12 04 34 13 34 34 34 13 12 34
34 a2 04 13 13
21
10
o Use PN 40 dimensions
150
200 360 310 26 12 Ma24 2181 2215 226 250 3z 30 30 30 5] 26 1490 52 B0 1% 244 256 B2 W 6.3
250 425 370 30 ? M7 2738 2785 281 302 a5 32 az 32 & 26 235 60 &8 18 208 34 304 12 7.1
ano 485 430 30 16 Mav d23.8 3275 333 356 38 34 34 34 8 28 285 67 & 18 382 364 G4 12 Al
350 555 490 33 16 30 3556 3585 365 408 42 38 38 38 8 3z a3z e 100 20 i) 418 418 1w a0
400 620 550 36 16 M3 4064 411.0 416 462 46 44 40 40 8 34 380 H TG & 452 472 412 12 8.8
460 6§70 00 36 20 M3 45740 462.0 467 510 50 46 46 46 & 36 425 84 110 20 500 820 520 a 8.8
500 a0 660 36 20 Maa 508.0 5135 519 568 56 48 48 48 8 38 478 9O 128 20 G485 BRG S8 e 100
600 45 77O 39 au M€ H10.0 616,56 G2 G670 68 58 58 58 & 40 578 110G 126 20 GE0 G4 684 ¥4 1.0
Tou G60 875 42 24 Mg AN - - - - 46 50 - - - - - 125 2a THo - TaG 12 1R
800 1085 990 48 24 MAS B813.0 - - - - 50 54 - - - - - K 22 B84 - ae2 12 142
900 1188 10RO 48 28 M4s 814.0 - - - - 54 58 - - - - 145 24 it B2 12 6.0
1000 1820 120 58 o8 MEZ 1016.0 - ~ - - 58 &2 - - - - - 156 &4 1 T - 1086 1§ 17.6
1200 1630 1420 56 38 &2 14190 - - - - - ki) - - - - - - - 1296 18 -
1400 17685 1640 [ 36 M56 14220 - . - - - 76 - - - - - - - - - 1508 1@ -
1600 1975 1860 2 40 M&G 16260 - - - - - 84 - - - - - - - - - 1raG 20 -
1800 188 2070 TO A4 M4 1829.0 - - - - - ] - - - - - - - - 1920 20 -
2000 2425 2300 T 48 Mo4 20320 - - - - - 96 - ~ - - - - - - - 2150 20 -

“For flanges type 21 the outside hub diameter approximately corresponds to the outside pipe diameter.
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This diagram Hlustrates the Type 01 Type 02 and 32 Type 02 and 33 Type 04 and 34
arrangement but not

necessarity the correct
number of bolt holes.

. @ Ra _Ey&q g By
Refer to the column "Bolting % ‘
Number" in table 11 for the “n
actual number. 7 z
7B
Z —F < F g At = - & b
‘ 7
% %4 _ 74 (o
é prord
B Hy
‘ £, 5 G G G
| b, Sl L
Type 05 Type 11 Type 12 Type 13 Type 21

NOTE 1 Dimensions Ny, N;, and Ns are measured at the intersection of the hub draft angle and the back face of the flange.
NOTE 2 For dimensions d; see table 4.
NOTE 3 For dimensions G ' refer to NOTE 1 of 5.6.1.

36 NOTE 4 Type 33; lapped pipe end without determination of thickness.

Figure 10 - Dimensions of PN 40 flanges




EN 1092-1:2001 (E)

Table 11 - Dimensions of PN 40 flanges

Dimensions in millimetres

Mating dimensions
Cnitslde Diamaeter | Diameter Botting Crutsicde Bore diameters Flange thickness Chamier Collar Duameter of Length MNeck dameters Cotner ook
dhameter of bolt of halt diarmeter thickness shoulder rachii thickness
DN crcle hole of neck (sue 5.6.1)
o K L Nurmber Size A 8, l B, ] 8 ol l G [ [ ‘ [ £ F & o H, l H, [ H, M, f o, [ Ay A, Ed
Flange type
01,02, 04,05 11 12,13, ¢ 1t a1 02 04 o1 11 21 08 02 a2 5 12 11 11 11 1% 2% i 11
a1t 12 Q2 12 a4 34 13 34 34 34 13 V3 34
34 32 04 13 13
4]
0 el 60 14 4 M2 17,2 18,0 21 31 14 16 16 3 12 - 22 35 & 28 30 28 4 1.8
156 95 & 14 4 M1z 2413 22.0 25 35 14 16 16 ) 12 - 22 38 & 74 a5 32 4 2.4
20 108 7h 14 4 M1z 26,9 78 a1 42 16 18 18 4 14 - 26 44 & 40 45 44 4 2.3
a5 1186 85 14 4 Mt2 337 345 38 48 16 1@ 18 4 14 - 28 AC & 46 &2 S0 4 26
32 140 100 18 & LA ! 42.4 435 47 54 18 18 18 5 14 - 30 4z 1 G 80 60 [ 26
40 150 1160 18 4 M6 48,3 495 53 67 18 18 18 & 14 - az 45 7 64 o 7a [ 2.8
&0 165 125 18 4 M6 603 615 85 7 20 20 20 5 16 - 34 48 8 % &4 4 & 28
65 185 148 18 8 M6 6.1 775 eal 96 22 2 22 G 16 55 a8 ¥4 o 0 104 104 & 2.9
a4 200 160 18 8 M1 889 90.5 94 114 24 24 24 & 18 7 A G 12 108 e 126 & N
100 235 180 s & M0 114.3 160 120 138 26 24 24 & 24 G 44 &5 12 134 145 148 & 38
128 20 280 26 8 M2 1397 1415 145 1656 28 26 26 & 22 118 48 1 h¥s 18 170 ta & 4.0
150 300 250 26 & Mza 1683 1705 174 184 30 28 28 & 24 140 52 T 14 192 200 192 10 4.5
200 375 326 30 12 M27 2191 2215 226 250 36 34 36 & 28 160 e BB 16 244 260 254 10 8.3
250 450 385 33 18 M30 2730 276.5 281 atz 42 38 1 8 30 235 60 (v 8 e Ears 318 4 73
300 515 450 33 18 M0 3239 3275 333 368 48 42 42 & 34 285 a7 118 18 jelevs 38O 378 12 8.0
350 580 510 36 16 Mg 355.6 358.6 365 418 B4 46 46 8 36 330 72 128 20 408 424 432 ¥4 8.8
400 GH50 585 39 16 M3& 406.4 411.0 416 472 &0 50 50 8 42 380 78 135 2 A 4TH 448 12 T
450 685 610 34 20 Mag 4570 462.0 467 510 &6 &7 57 & 46 428 84 135 20 500G frvs a2 12 125
500 THEH 70 42 20 Mag 508,0 513.% 519 572 72 57 &7 & 50 475 40 144 20 el 576 576 12 4.2
BOG 890 Toh 48 20 W45 6100 616.5 622 676 84 72 e & §4 875 1600 L 20 666 GG B86 12 16,0
* For flanges type 21 the outside hub diameter approximataly corresponds to the outside pipe diameter.
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This diagram illustrates the
arrangement but not necessarily the
correct number of bolt holes.

Reter to the column "Bolting

Number” in table 12 for the actual
number.
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NOTE 1 Dimensions Ny, Ny and Ng are measured at the intersections of the hub draft angle and the back face of the

flange.

NOTE 2 For dimension G e refer to NOTE 1 of 5.6.1.

Figure 11 - Dimensions of PN 63 flanges

Type 21




Table 12 - Dimensions of PN 63 flanges

EN 1092-1:2001 (E)

Dimensions in millimetres

Mating dimensions

MNerk
Quitside Dimetar | Diameter Bolting Qutside Bore Flange thickness Diameter Length Neok diameters Comer thickoess
diameter ot biolt of bolt diameter diameter of radit {sew 5.6.1)
DN circle hole of neck shoulder
N Numbe . - _— o
0 K L . Size A 8, Oy l Gy l [ } [oh G max s l Hy l Fy s l N t Ny 28 &
Flange type
01,08 11,12, 13, 21 11 01 o 1 21 a8 05 12 11 11 11 12 21 1 1
21¢ 12 12 13 3 12
13 13
&1
10
15
20 Use PN 100 dimensions
25
32
40
40 135 22 4 M20 60,3 615 26 26 26 26 . 36 62 10 N E [ 2.8
65 160 22 & M20 6.1 75 28 26 26 26 45 A 68 12 112 g [ 3.2
84 170 22 8 Mag 88,9 90,5 30 28 28 28 60 44 e 12 128 12 & 36
100 a0 26 8 Mad 1143 16,6 32 30 3G 30 BG 52 ] k¥4 158 146 & 4.0
128 240 30 & M27 1387 141.5 34 34 34 34 1086 56 88 12 188 VI 8 5
150 280 33 8 M30 1683 170.5 36 36 36 36 130 &0 95 12 218 204 10 .6
200 345 36 12 M33 2181 2215 46 42 42 42 180 110 16 - 264 4] 71
250 AQG a8 12 M33 273.0 276,85 54 45 46 46 220 125 18 - 320 1 &5
300 AB0 36 16 Ma3 3238 3278 62 Az 52 &2 G 140 8 B arg 12 110
350 G256 39 16 1365 365.6 3595 72 56 56 56 310 - 153 20 434 e 2.5
400 585 43 18 Mg 4085,4 411.0 78 60 60 B0 360 160 20 - 490 18 f4.2
500 T 48 20 45 - - - - &8 - - - - ~ - [0 1@ -
GO0 B20 56 20 Ma2 - N N N 76 - « - - T4 16
OO G35 56 a4 M52 - - - 84 - - - - - - 826 15 -
800 1050 G2 24 M58 - - - Ery - - - - - - S35 18
00 1170 [ 28 MBS - - 98 - - 1048 18
1000 1280 T 28 Me4 - - - - 108 - - - - - - - 1162 tH -
1200 1530 78 32 M72x6 - - 126 - - - - 1380 18

* For flanges type 21 the outside hub diameter approximately corresponds to the outside pipe diameter.

39




EN 1092-1:2001 (E)

3

AN

g

B Ra B B
vy
— b w = & At 4=} =
H?
G G % G ‘
L...ff?i.. _ﬁ, »ﬁ‘.

NOTE 1 Dimensions Ny, Ny and Ny are measured at the intersections of the hub draft angle and the back face of the flange.
NOTE 2 For dimension G mx refer to NOTE 1 of 5.6.1.

Figure 12 - Dimensions of PN 100 flanges
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Table 13 - Dimensions of PN 100 flanges

Eimensions in millimetres

Mating dimensions Nec
Gutside Dramaeter Diameter | Bolting Qutside Borg Flange thickness Diarneter Langth Meck dirmeters Carner okness
diameter of bolt of bolt diameter of diameter of ikl (sew 5.6.1)
B circle hole neck shouldat
o K ¢ Number | Size A B, o lelele 6 er R w, l " A, s
Flange type
01,0611, 12,13, 2¢ k) a1 01 11 2% 08 05 12 11 11 11 12 21 1 11
1° 12 12 13 19 12
13 13
21
1 100 7O 14 4 M2 17.2 180 20 20 20 20 - 28 45 & a2 40 40 &
1% 106 75 14 4 w12 213 22.0 20 20 20 20 - 28 45 & 34 43 45 4
20 130 G0 18 4 Mt& 26.9 278 22 22 22 22 - ] 48 & 42 62 50 4
&5 140 100 18 4 M6 337 34.5 24 24 24 24 B 32 58 8 52 [y &1 4
32 165 LR 22 4 M20 42.4 435 24 24 26 24 B 32 G 8 62 68 68 &
40 170 1285 22 4 M20 48.3 49,5 26 26 28 26 - a4 &2 10 T 80 4 [
50 195 145 26 4 Me4 60.3 61,3 28 28 30 &8 - 36 &8 16 4 45 i &
65 230 170 26 8 M24 F6.1 7.5 30 30 34 30 45 40 8 12 108 18 118 &
BG 230 18G 26 & K24 889 90.5 34 a2 36 32 60 44 78 12 12l 130 128 &
0 265 210 30 & haT 114,3 16,0 36 36 40 36 B0 52 G0 12 150 158 50 8
R% 3 250 33 Ed M30 1397 1415 42 44 40 40 108 56 106 12 180 188 185% &
150 55 280 33 12 M30 1683 170.5 48 44 44 44 130 60 15 12 210 226 at] 10
200 430 360 36 12 M33 2181 2215 60 52 52 52 180 - 130 16 278 B 78 3y
250 BO&G 430 39 12 M36 2730 2785 72 &0 ) 64 210 - 187 8 340 - 340 12
300 85 SO0 42 16 M3g 3239 3275 84 68 68 68 260 - TG 1& 400 - 40 12
350 655 560 48 h Mas A55.8 350.5 95 74 74 74 300 - 189 20 460 - A6 12
400 715 G20 48 16 M4s 4064 4110 106 - 78 - - - - - - . 518 -
500 870 760 56 20 Ms2 508.0 5138 128 - 94 - - - - - - - 630
* For flanges type 21 the outside hub diameter approximately corresponds to the outside pipe diameter.
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Table 14 - Tolerances

Dimension Flange Type Size Tolgince
<DN 125 o
QOutside diameterof neck A | 11,21, 34 > DN 125 < DN 1200 e
> DN 1200 +00
< DN 100 W
. > DN 100 < DN 400
Bore diameter By, B,, B; 01,02, 04, 12, 32 s
> DN 400 < DN 600 o
> DN 600 o
< DN 250 +4.0
> DN 250 < DN 500 +50
> DN 500 < DN 800 +6,0
21 > DN 800 < DN 1200 +7.0
> DN 1200 < DN 1600 +8,0
o > DN 1600 < DN 2000 +10,0
Qutside diameter D ~ DN 2000 +12.0
<DN 150 +20
> DN 150 < DN 500 +3,0
All other types > DN 500 < DN 1200 +5,0
> DN 1200 < DN 1800 +7,0
> DN 1800 +10,0
< DN 80 +15
be”%‘h ﬁf‘mugh hub 11,12, 13 > DN 80 < DN 250 +20
R > DN 250 +30
< DN 50 S
> DN 50 < DN 150 2o
11,21, 34 > DN 150 < DN 300 40
> DN 300 < DN 600 o
> DN 600 < DN 1200 Yoo
Neck diameter 1.0
No Mo N < DN 50
> DN 50 < DN 150 20
> DN 150 < DN 300 o
12,13 > DN 300 < DN 600 o

> DN 600 < DN 1200
> DN 1200 = DN 1800
> DN 1800

+12.8

w160

204

H
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Table 14 (concluded)

EN 1092-1:2001 (E)

Dimension Flange type Size Tclg;nce
‘ < 18 mm thickness +1,0
é{i}ittg?:csegxachmeé on > 18 mm < 50 mm thickness | 1,5
- thick > 50 mm thickness +2,0
ange ickness | a types (machined on < 18 mm thickness o
Cﬁe 625 {::39 c4
front face only) 18 mm < 50 mm thickness | “i%
Type 02 and 04 > - o
(unmachined) > 50 mm thickness o
ing di < DN 250 T
Facing diameter All types 2{‘:}
d > DN 250 e
. : All types (facing type B, D, o
Facing height f; F and G) 2 mm o
: . All types (facing types C, 0.3
Facing height £, Eand G All DN 0
All types (facing types D All DN 0
Facing height £ and F)
All types (facing type H) All DN 0.2
Facing height £ All types (facing type H) All DN s
w o’
X b
., -5
Facing v All types All DN —
o
Z e
Diameter of bolt All types Bolt sizes M10 to M24 +1,0
circle K yp Bolt sizes M27 to M45 +15
Centre-to-centre Bolt sizes M10 to M24 +1,0
of adjacent bolt All types -
holes Bolt sizes M27 to M45 +15
Eccentricity of <DN 100 1,0
machined facing | All types
diameters > DN 100 2,0
Parallelism All types (machined "
between bolting | pearing surfaces)
bearing surfaces : All DN
and flange All types (unmachined 0o
jointing faces bearing surfaces)
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Table 15 - Pressure/temperature (p/T) ratings for flanges made of ferritic steels

Maximum allowable temperature TS in °C

PN Material | A% I 106 1 150 ! 200 ] 250 I 300 i 350 I 400 425 k 450 ] 475 [ 500 ] 510 i 520 l 5306

group . . 5
Maximum allowable pressure PS in bar

1ED 2,5 - - - - - - -
1£1 2,5 18 15 13 . -

2.5 2£0 25 - - - - - - - - - .
3EQ 25 20 19 15 16 15 14 . - .
aet 25 25 25 23 21 19 7 - - -
TEG 6.0 - - - - - - - .
11 6.0 45 4.1 3.6 31 - -

& 2E0 80 - - - - - - - -
3E0 8.0 52 47 43 39 38 35 .
3E1 8.0 5.0 50 55 49 45 41 .
1ED 16.0 - - - - -
1E1 10.0 75 89 5,0 52 -

19 2E0 10,0 - - - . - . - - . - -
3E0 10.0 87 7 7.1 8.4 5.0 5.8 45 - - - - - .
2E1 10.0 10,0 10.0 2,1 8.2 78 69 - - - - - - .
4EQ 10,0 10,0 95 89 76 71 67 65 6.4 54 45 - - -
1E0 16,0 - - - - - - - - - - - - -
1E1 16.0 1.9 1.0 87 83 - - - - - . - - -
260 18.9 - - . - - - - - - . - - .

18 3EQ 18,0 13.9 12,4 14 16,3 9.6 9.2 . - - - - - -
3E1 18,0 16,0 16,0 14,6 132 121 1.0 - - - - - - -
4E0 16.0 180 153 14,2 12,1 114 13,7 108 10,3 10,2 7.2 - -
5E0 180 180 16,0 18,0 156 146 135 128 124 12,1 119 27 82 87 55
1ED 25,0 25,0 - - - - . - - - - - -
1E1 25,0 20,0 18.7 17.2 15.1 130 - . - - - - - . -
2E0 25,0 25,0 - - - - . - - - . - - - .
3E0 25,0 233 217 19.4 17.8 18.1 15,0 144 - - - - - - -

25 3E1 250 250 25.0 25,0 228 206 18.9 17.2 - - - - - - -
4E0 25.0 25,0 25,0 239 222 18,9 17.8 16,7 16.4 18,1 159 1.2 - -
5E0 25.0 25,0 25,0 25,0 244 22.8 21,1 20,0 19,4 18.9 18,7 5.2 12.9 10,4 8.7
8E0 25,0 25,0 25,0 25,0 25.0 24.4 23,3 222 21,7 211 19.9 15.0 131 1.4 10,0
B6E1 250 250 25.0 250 25.0 250 250 250 250 250 250 12,5 - -
1ED 40.0 400 - - - - - - - - - - - -
1E1 40,0 32,0 29,9 276 242 20.8 - - - - - - - .
260 40,0 40.0 - - - . - - - - - - - - -
3E0 40,0 373 347 30,2 284 25.8 24.0 23,1 - - . -

40 3E1 40.0 40.0 40,0 40.0 384 329 30.2 27,6 - - - .
4E0 40,0 40.0 40,0 382 358 30,2 28,4 267 | 263 258 25,4 18.0 - - -
5E0 40,0 40.0 40,0 40,0 38.1 36.4 33,8 320 311 30.2 29,9 244 206 187 13,9
8EC 40,0 40,0 40,0 40,0 40,0 39,1 37.3 35,6 347 33.8 318 24.0 210 18,3 16.0
BE1 40.0 40,0 400 40,0 40,0 40,0 40,0 400 40,0 40.0 40,0 200 - - .
1E0 63.0 63.0 - - - - - - - - - - - -
1E 83.0 504 47,0 434 38,1 328 - - - . - - - - -
2E0 63,0 63,0 - - - - - - - - - - - - -
3E0 63,0 58.8 54.6 47, 44,8 40,6 37.8 364 - - - - .

63 3E1 83,0 3.0 63,0 63.0 574 518 47,6 434 - - - - - -
4E0 63.0 83,0 63,0 60,2 56.0 47,6 44,8 42,0 414 40.6 40.0 28,3 - - -
5E0 63,0 63,0 83,0 63.0 61,6 57.4 532 50.4 29,0 47.6 47,0 38.4 325 263 218
8EQ 83,0 63,0 63,0 83.0 63,0 61,8 58,8 56,0 54,6 53.2 50,1 378 330 28.8 252
SE1 63,0 53.0 830 53,0 63,0 53,0 83,0 83.0 830 63,0 63,0 315 - : -
1E0 G0.0 | 1000 - - - - - - - - - - - - -
1E1 100.0 80,0 747 68.9 604 52.0 - - - - . - - - -
2E0 100,0 | 1000 - - - - - - - - - - - - -
3E0 100,0 933 86,7 756 71,1 64.4 60,0 57.8 . - - - -

100 3E1 1000 | 1000 | 1000 | 1000 a1 82,2 756 68,9 - . - - -
4E0 w06 | 1000 | 1000 95,8 88.9 75,6 711 6.7 6538 84,4 63,6 44.9 - - -
5E0 1000 { 1000 | 1000 | 1000 97,8 91,1 844 80.0 778 75.6 74,7 60.9 516 418 34,7
8EC 1000 | 1000 | 1000 | 1000 | 1000 | 978 933 88.9 86.7 844 79, 50.0 524 45,8 40.0
8E1 1000 | tooo | voop | tooo | 1ogo | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 500 - . :

2 _10°C to 50 °C.
® {bar = 100 kPa.

NOTE The p/T ratings apply only for flange types 05,11,12,13 and 21 having nominal sizes up to and including DN 600,
The p/T ratings of all other flanges shall be agreed between the manufacturer and purchaser.
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Table 16 - Pressure/temperature (p/T) ratings for flanges made using
material groups 7EO to 9EO

Maximum allowable temperature TS in °C

2

s

PN | Material [ wr* | w0 |
group

o
fud

Maximum allowable pressure PS in bar °

TED 2.5
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# 110 °C to 50 °C.
® 1par = 100 kPa.

NOTE The p/T ratings apply only for flange types 05,11,12,13 and 21 having nominal sizes up 10 and including

DN 800.
The p/T ratings of all other flanges shall be agreed between the manufacturer and purchaser.
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Table 17 - Pressure/temperature (p/T) ratings for flanges made of austenitic

and austenitic-ferritic steels, based on 0,2 % proof stress

Maximum allowable temperature TS in °C
PN BT 1 o | oo | 56§ zoo | 2sg | oseg [ oas0 [ 406 ] 450 1 500 550 800
Maximum allowable pressure PS in bar e
2.3 18 17 18 14 1.3 1.2 1.1 1.1 1.0 - -
25 2.5 2.3 1.9 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.0
2.2 19 1.7 18 1.4 1.3 1.2 1.1 1.1 1.6 - -
2,2 2.3 2.6 1.8 1,7 1.6 15 1.4 14 1.3 1.3 1.6
2.5 2.1 2.1 1.8 1.7 1.5 1.4 1.3 12 1.2 1.1 - -
25 25 2.4 2.2 1.9 18 1.7 1.8 1.5 1.5 - -
2.3 2.2 19 1.8 1.8 1.5 1.4 1.3 1.3 1,2 1.2 1.1
23 243 2.1 28 1.8 17 1.8 1.5 15 1.4 1.4 1.3
2.5 25 2.5 25 2.5 - - - - - - - -
5.8 4.7 4,1 3,7 34 31 28 28 28 2.5 25 - -
8.0 6.0 55 47 4.2 38 38 35 3.3 33 3.2 3.0 2.4
5.3 4.7 4,1 37 3.4 3.1 28 28 2.8 28 2.5 - -
53 &1 4.7 44 4.1 3.9 35 3.5 3.3 33 32 3.1 23
& 5.1 4.9 4,4 4.0 37 3.4 32 3.0 28 28 27 - -
60 6.0 87 & 4,7 4,4 4.1 4.8 3.4 38 37 - -
55 5.2 47 4.2 3.8 38 3.4 3Z 34 30 2, 2.8 27
56 5.5 5.1 4,7 X 4.1 3.9 37 3.6 35 35 3.3 3z
8.0 80 80 5,0 8.0 - - - - - - - -
4,3 7 68 82 56 52 4.8 4.6 4.4 2 4.1 - -
18,0 0.0 41 7.8 7.0 6.4 60 5.8 5.6 5.4 5.3 51 4.0
89 78 59 52 58 52 4,9 X 4.4 4,2 4.1 - -
84 g4 7.8 7.3 89 8,4 8.0 58 5.6 54 53 5.1 38
190 84 8.2 7.3 6,7 &1 5.6 53 8.0 4.8 4.8 4.4 - -
10.0 10,0 9.6 87 7. 7.8 89 8,7 8.4 83 8.1 - -
g.1 8.7 7.8 7.0 6.4 6,0 58 53 5.1 5.0 4.9 4,7 4.4
9.3 2.1 8.4 7.8 7.3 88 6.4 8.2 6.0 59 58 58 53
16,0 10,0 100 100 13.0 - - - - - - - -
14.9 12,4 1.0 160 9.0 84 78 7.4 7.0 58 8.5 - -
16,0 14.6 124 11,2 10,3 87 82 3.3 87 8.5 8.1 6.3
14.2 11,0 100 9.0 8,4 7.8 7. 7.0 6.8 8,5 - -
14,2 12,5 117 11,0 12,3 9.7 49,2 89 87 8.5 82 6.3
18 13,5 11,7 10.7 8.7 9.0 85 20 7.7 7.4 71 - -
16,0 15,3 13.9 12,4 11,7 11,0 10.7 10,2 10,1 4.8 - -
14.8 12,4 112 16,3 9.6 8.0 85 82 8,0 7.8 7.5 Al
148 13,5 12,8 11,7 1.0 103 10,0 9.6 4,5 9.2 89 85
1680 16,0 18.0 160 - = - - - - - -
233 22,8 194 174 18,1 151 14.4 139 136 132 - -
250 17,2 156 14,1 131 12.2 116 10,9 10,8 10.2 - -
222 188 18,3 17,2 18.1 15.1 144 138 13,8 13,2 9.8 78
222 18.6 18,3 17.2 16.1 151 144 138 13,6 13,2 12,8 9.8
25 211 238 217 194 18,3 17.2 16,7 16,1 15,8 153 - -
22.8 13,4 17.8 16,1 150 14,1 133 12,8 12,8 122 - -
228 211 19,6 183 17.2 168.1 1586 15,0 14,8 4.4 133 133
23,3 211 19,6 18,3 17,2 16.1 18,8 15.0 14,8 144 138 133
250 250 250 250 - - - - - - - -
37,3 27.6 248 2286 210 19.5 18.5 17.4 16,8 164 - -
40,0 364 31,1 278 258 24,2 231 222 217 212 203 158
35.6 27,6 24.9 228 210 19.6 18.5 17.4 16.9 164 - -
358 313 283 2786 258 24,2 231 222 217 212 204 153
40 338 283 287 244 228 21.2 241 192 18,5 17.8 - -
40,0 382 347 311 24,3 27.8 26,7 258 252 24,5 - -
364 a1t 281 258 24,0 2286 213 20,4 201 19,8 187 17,8
373 338 313 293 27.6 258 249 240 238 231 222 213
40,0 40,0 40,0 400 - - - - - - - -
58.8 43,4 39.2 3586 330 368 29,1 27.4 26.6 258 - -
53.0 574 48.0 440 4086 38,1 364 350 342 333 319 249
56.0 43,4 39,2 356 33.0 308 28.1 27.4 28,6 258 - -
56.0 49.3 48,2 434 40,6 38.1 36,4 350 342 333 322 24,1
83 532 48,2 42,0 38,4 358 333 3.6 36,2 281 280 - -
63.0 802 548 43.0 48.2 434 42.5 A8 9.8 388 - -
574 450 44,2 405 378 358 338 322 318 308 284 28,0
588 53.2 48,3 48,2 43,4 406 agz 378 37z 364 350 338
830 £3.0 683.0 83,0 - - - - - - - -
933 84.9 622 56,4 52,4 48,9 462 43,8 42,2 409 - -
1000 g1.1 778 548 84,4 80,4 578 55,8 54,2 52.9 50,7 388
88,5 88,8 622 58,4 52,4 484 482 43,8 422 4.9 - -
] 78z 733 8689 4.4 60,4 578 558 542 52,8 511 38.2
100 844 733 88,7 6G.9 564 52,8 50,2 48,0 482 444 - -
1600 858 a8.7 778 73.3 68,9 887 4.4 83,1 813
91,1 778 64,4 83,0 56,4 53,3 811 50.2 485 467 44,4
@33 84,4 -3 733 88.9 84,4 82,2 80.0 8.1 578 55,8 533
1008 1800 1000 1000 - - - - - - - -
*-10°C to 50 °C.
® 1bar = 100 kPa.
NOTE The p/T ratings apply only for flange types 05,11,12,13 and 21 having nominal sizes up to and including
DN 800.
The p/T ratings of all other flanges shall be agreed between the manufacturer and purchaser.
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Table 18 - Pressure/temperature (p/T) ratings for flanges made of austenitic and
austenitic-ferritic steels, 1 % proof stress

Maximurm allowable temperature TS in °C
PN Material LB 1350 T960 [ 588 1280 [ 2s¢ 1300 [aeo |46 fasg fscg Joesg | ]85G
group Maximum aliowable pressure PS in bar ”
10ED 2.5 21 1.9 1.7 1.8 1.5 14 1.4 1.4 1.3 - -
168t 2.5 2.5 23 2.1 1.8 1.8 1.8 1.7 17 1.7 1.8 10
11ER 25 2.1 1.8 1.7 18 1.5 1.4 1.4 1.4 1.3 1.3 a8
1ZEC 2.5 23 2z 2.1 .8 1.8 1.8 1,7 7 1.7 1.8 10
2.5 138G 2.5 22 2.0 18 17 1.8 1.5 1.5 1.5 1.4 - -
13EY 2.5 2.5 25 23 22 2.1 28 1.8 1.8 1.9 - -
14E0 2.5 2.3 2.1 1.9 18 1.7 1.7 1,8 1.8 1.5 18 1.3
15E0 2.8 : 2.4 2.3 2.1 20 1.9 19 1.8 1.8 1.8 1.7 4
10EG 8,0 85 51 4.5 41 34 38 34 Xt 13 32 - -
10Et 80 6,40 8.0 56 8,0 4.7 4.8 4.3 4.2 4.1 4.0 37 2.4
JHEQ 8.0 58 5.1 4.5 4.1 3.8 38 3.4 3 33 3z 3.1 28
12EG &0 8.0 586 52 4.9 4.7 4. 43 4.2 4,1 4.0 3.8 2.3
8 13E0 50 58 8.3 4.8 4.4 4.1 3.8 37 3.8 35 34 -
1381 80 8.0 8.4 ) 55 5.2 4.9 4.8 47 4.6 4.5 - -
14E0 6.0 8.0 5.8 51 4,7 4.4 4.1 4,0 38 38 37 38 1
1580 &0 8.0 5.4 8.5 5.1 4.8 4.7 4.5 4,4 43 42 4.2 is
10ED 160 8.3 g4 7.8 8.9 &4 8,0 57 5.8 85 53 - -
1GEY 10,0 100 100 8.8 83 7.8 7.4 7.1 8.4 8,8 5,8 8.2 4,8
11E0 16,0 9.3 84 7.8 68 8.4 8.0 57 5.6 5.5 53 5.1 33
1280 100 100 8.3 87 #.2 7.8 7.4 72 £8 88 8,8 63 3.9
10 13E0 100 88 89 0 7.3 8.8 8.4 8,2 8,0 58 57 - -
1361 0.0 10,0 1o 0.0 a1 87 82 80 7.8 78 75 - -
14E0 10,0 0.0 9.3 8.4 7.8 7.3 8.9 8,7 84 6.2 8.2 8.0 52
15E0 160 160 9.8 g1 a5 a1 7.8 7.5 7.3 7.2 7.8 £9 54
16ED - - - - - - - - - - - - -
10ED 18,0 148 1358 121 1.0 10,3 9.6 9,2 89 87 8.5 - -
1GEY 18,0 1680 180 148 13.3 124 11,8 114 11,1 109 10,8 10,0 5.3
11ED 180 4.4 135 1221 1.0 10.3 2.6 4.2 8.9 8,7 8.5 82 53
12EQ 18,0 18,0 14,9 138 132 124 118 11,4 11,1 108 16,6 101 83
16 13EQ 15,0 158 14,2 12,8 1.7 14,8 10,3 8.9 9.8 9.3 4,1 - -
13E1 18,0 160 180 18,0 148 1338 132 12.8 2.4 122 11.8 - -
14E0 180 180 149 13.5 12.4 11,7 1.0 18,7 10,2 10,1 9.8 9.5 B2
15E0 8.0 180 1586 14,8 13.7 13.0 12,4 120 1.7 114 1.2 111 a7
16E0 . - - . . - . - - . - . -
10ED 250 233 211 18,9 17,2 16,1 150 14,3 13,8 137 133 - -
10E1 250 250 250 233 20.8 19.4 186 17.8 17.3 17,0 188 158 9.9
1HED 25,0 233 211 189 172 16,1 15,0 14,3 13.9 13,7 13,3 2.8 83
12ED 250 250 233 21,7 208 19.4 18,6 178 17,3 16,9 18,8 158 8.8
25 1360 25,0 244 222 20,0 18,3 17,0 18,1 154 15,0 14,6 142 - -
18E1 250 250 250 250 228 21,7 20,8 20, 19,4 18,1 18,7 - -
14ED 250 250 233 211 194 18,3 17.2 16,7 160 15.8 15,4 14,9 128
15E0 25,0 25,0 24,4 22,8 21,3 20,3 19,4 18,8 182 17.9 17.6 17,3 136
$0ED 40,0 373 338 30,2 278 258 24.0 229 222 213 21.3 - -
10ET 40,0 40,0 40,0 373 332 311 28,7 284 277 272 265 248 158
H1ES 40.0 37,3 338 302 27,8 258 240 228 222 21.8 213 204 13,3
1260 40,0 40,0 373 347 3238 311 28.7 28,8 277 27.6 28,5 252 18.8
40 13E0 40,0 381 358 320 29,3 27.2 258 247 243 233 22, - -
13E1 40,0 40,6 400 405 38,4 347 28 32,0 311 3086 298 - -
14E0 409 40.6 373 33.8 311 233 27.8 267 258 252 24.7 238 208
15EQ 40,0 400 381 364 341 25 311 300 282 288 28.1 277 21.7
1BEC - - - - - - - - - - - - -
10EG 830 58,8 532 475 43,4 40,6 37.8 38,1 35.0 34,4 338 - -
10EY 830 §3.0 83,0 58,8 52,4 490 48.8 448 43,7 428 41,7 38,2 249
11ED 83,0 588 532 a7 .8 434 40,8 7.8 38,1 3580 34,4 338 322 210
12E0 &30 830 58,8 54,8 51.8 49.0 48,8 45,1 437 az6 417 398 24.8
63 13EG 83,0 81.8 58,0 50,4 482 42.8 40,6 3849 378 35,7 358 - -
13E1 B30 630 83,0 83,0 574 54,8 51.8 50,4 490 482 47.0 - -
14EG 838 3.0 588 332 490 48,2 434 42,0 4.3 36,8 388 ars 325
15E0 83.0 830 81, 57,4 538 81, 480 47.3 45,9 45,1 44.2 43,7 34,2
10EG 1060 933 758 68,9 84,4 80,0 558 54,7 - -
1OEt 100.0 160,80 933 231 77.8 742 69.3 88,0 62,2 388
TED W00 93,3 78,8 88,9 544 §0.0 55,8 547 81t 333
12E0 1000 W0 88.7 822 78 74,2 69,3 878 £3.1 391
1050 13ED 106,06 97.8 80,0 733 £8,0 B4.4 80,0 s82 - -
1381 03,0 000 16900 g1t 88,7 822 7TA 76.4 - -
14EL 1600 W00 84,4 778 733 68,9 840 3,1 52,8 518
15E0 1600 1600 EiR 853 21,3 778 72, 718 853 542

@ .10 °C to 50 °C.
° 1 par = 100 kPa.

NOTE The p/T ratings apply only for flange types 05, 11, 12, 13 and 21 having nominal sizes up to and including
DN 600,
The p/T ratings of ali other flanges shall be agreed between manufacturer and purchaser.
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Table 19 - Pressure/temperature (p/T) ratings for flanges made
using material groups 1C1 to 1C14

Maximum allowable temperature TS in °C

PN [Material
ot RT°] 50 | 100 150 ] 200 | 250 ] 300 | 350 ] 375 | 400 [ 425 [ 450 [ 475 [ 500 [ 510 [520 [ 530 | 540 | 550 | 575 [600

group

Maximum allowable pressure PS in bar i

1C1 25125125124123]22(20(2011911614108|06104] - - - - - -
ice2 2512512525125 25]23 (221211611408 106104] - - - - - - -
1C3 25125124123|23]21120(18118115113/09|06 04| - - - - - - -
1C4 2312212020119 ]1811.7]168116114]12108]06]04] - - - - - - -
2,5 1C5 2512512524 |23|22/22121120118118117 |16 11} - - - - - - -
1C7 2525125252525 24123]22,20(20[1917]13110(08107,0608] - -
1CY o5l25i25les 252512423123 ]22122121{1,7}1211,0[08(08{070604]02
1C10 25125125 2512525125026 25(24124123/18(14[1211,1108]08[07(05]03
1C13 2525125125 2512512512524, 24123]122115[10/09108107}086105]04]03
1614 (2512525125 25126125/ 251251251261251211141121111/09108107]105]03

1C1 801860/60]|58|56154[50147146]40133{23[15|10} - - - - - - -
1c2 60160]160160(60]60155|53]51140{33123}15,10} - - - - - - -
1C3 6016058 |5755(52|48/46145,38131]123{15]10} - - - - - - -
1C4 55154150148 147145]141140(39/35]30122(15!10} - - - - - - -
6 1C5 60160[60|568156154153151149144143/42138128] - - - - - - -
1C7 601601601601!60(60]58(56|54|4848[47142]31(25[22118,16 14 - -
1C9 60160160160(60!60]58|56|55154[53|5141(29|2522]19]16]14,10107
1C10 160160160160]60160|60[60]60(59|58]57[43]33[30(2723120]1712]108
1013 |60160160]60(601(60]60(60[5958/56[54[36]24|22(19]17]15]14110]07
1C14 160160160160160160]60[60160160]1601601(52135(1301/26,23{19;17112108

1C1 10.0110,0110,01 97 1941908317977 67 5513812617 - - - - - - -
1c2 10,0{10.0110,0110,0{10,0{10,0/ 93 |88 185167 55|38 2617 - - - - - - -
1C3 10,0{10,0/ 9719492187 181|77175(63|53|38 26|17 - - - - - - -
1C4 91190/83|81(79]75|69|66(65/59|50(3826]17, - - - - - - -
10 1C5 10,0110,0{10,0196 19319118885 (83174(72170/64146] - - - - - - -
1C7 10,0/10,0110,0110,0110,0110,019,72/ 94 | 908018078 7,1 1514236312624 - -
1C9 10,0110,0110,0110,0110,0{10,0]19,721 94 | 9290|8886 684942137132 2824|1711
1C10 110,0110.0110,0110,0]/10,0110,0/10,0/10,0}10,01 99197 95173555044 139341292013
1C13 110,0110,0110,0110,0110.0{10,0]10,0/10,0] 99197194 1911604113633 |29 2623|1712

1C14 110,0110,0110,0110,0110,0110.0]10,0/10,0110,0/10,0/10,0{100{87 159150144138 1331292014
1C1 16,0116,0{16,0115,6115,1114,4/13,4/12,8/1241108189 {62 4227 | - - - - - - -
1Cc2 16,0116,0116,0116,0116,0{16,0{14,9]14,2|13,7/10,8/ 898 |62 | 42 {27 | - - - - - - -
1C3 16,0116.0115,6115.2114,7[14,0/13,0112,41121/10,11 84 | 6.1 | 42127 | - - - - - - -
1C4 14,7114,4113,4]13,0112,6112,0111,2110,7]105] 94 | 80160 [ 42|27 | - - - - - - -
16 1C5 16.0116.0116.0]15,5{15,0114,6114,2{13,7|13.3{11,9/11,6{11,3/104] 74 | - - - - - - -
1C7 16,0116,0116,0]16,0116,0116,0115,5/15,0{14,5112,9{12,8/126/11,4/ 83 | 6,7 |58 1 5014239 - -
1C9 16,0116,0116,0116,016,0116,0/15,5|15,0]/14,8/14,5/14,1113,8/11,0/ 7.9 | 6816052453927 |18
1010 |16,0116,0116,0116,0116,0/16,0/16,0116,0116,0/15,9{156|153/11,7/ 89 |80 | 7.1 |62 |54 147 32|21
113 118,0116.0116,0116,0/16,0/16,0/16.0116,0{15,8/156]15,1|146/ 96 | 66 | 5853 | 47 1 4113727 |18
1014 116.0116,0116,0116,0|16,0/16,0]16,0{16,0/16,0{18,0{16,0{16,0/1401 94 1 80| 7.1 6.1 15314632 22

(continued)
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Table 19 - (concluded)

EN 1092-1:2001 (E)

Maximum allowabie temperature TS in °C

PN Material » ) . ;
group [RT"| 50 100150 | 200 25{}33@0%35@53?5@;@9gazsé-«zﬁs{ws%scc};smgﬁzﬁ35&3%5@:}555{3;5?5 600
Maximum allowable pressure PS in bar °
101 (250125002501 24,4 237 22,5/20.9/20,0/19,4/168114,01 97 |65 142 - | - R
1Co 125.0/250126,0125012501250/23,31222121,4116,9/140/ 97 851421 - 1 - 1 - 1 - N
103 |25.0125.0124,4]23,7 23,0/21,9/20.4/19,4/188,1591133/96 165 42| - 1 - ¢ -1 - -] -} -
104 12301225/20920,4/19,7|188175/16,7/1651148:126/95 165 42| - | - | - | - | - 1 - | -
b |1C5  |250[250 25.0124.2|23,4122,8122,1121,4/20818,6{182(17,7/16.2{11,7] - | - | - 1 - 1 - - 4 -
107 125.0025,0125.0125.0 25,0125,01243]23,5(22,7120,1/20,1/19,7/17,9{130/106, 92 1 78 |66 | 61 - | -
1Ca 125.0025.012502501250(250/24,3|23,5023,1122,7122,1{21,5/17,1/125110,7/ 94 | 82 170,61 142 129
1C10 | 26.0|25.0]25.0|25.0 25,0250 25,0(25,0|25,024,8/24,4/23,9/18,3/14,0/126/112/ 98 185174 15133
1013 125.0]26.0125,0125.0125,0/25,0125,0(25,0/24,9124,3/23,6{22,8/1511104, 91182 7316515814330
1014 125.0125,0|25,0125,0 25,0125,0/25,0125,0{25,0 25,0/25,0(250/219 148/126{11,2/ 96 182 72 50|34
101 140,0140,0,40.0139,1137,9/36,0133,5/31,9]31,1 27,0/224{1561105/68 1 - | - | - | - | - | - | -
1C2 1 40.0/40.0]40.0/40,0140,0140,0]37.2185,634,2{27.0{22,4{156{105/ 68| - | - | - | -} -1 - | -
103 140.0]40.0130,0138,0136,9135,1[32,6/31,1/30,1 254|21,2{1541051 68| - | - | - | - | - | - | -
14 136813611335 32,6 31,6/30,1]27.9126,7/26,3 23,7120,1{152[105/ 68| - | - | - | - | - | - | -
4o |1C5__1400 40.0]40,0138,7 37,4,36,5|35,4|34,333,3(29,8/29,1/28,3]260[187 - | - | - | - | - | - | -
167 140.0]40.0140,0140,0140,0/40,0(38,9137,6/36,3|32,2/32,2|31,6(28.6{20,7/16.9{14.7/125/10,71 98 | - | -
109 140.0]40,0140,0{40,0 40,0140,0/38,98(37,6/36,9(36,2/35,4|34,5(27,4{19,8/17,1115.1113.1/11,3/ 9.8 | 68 | 47
1010 |40.0140.040,0140,0]40,0140,0]40,0140,0|40,0|39,7{39,0{38,3/29,2122,3/20,2/18,0/15,7/136/12,0, 81 | 53
1C13 140,0140,0140,0140,0 40,0140,0/40,0(40,0/39,8|38,9/37,8/36,4/24,1116,6/14,7/13,3/11.8/10,4/ 93 | 6,9 | 48
1C14  140,0)40,0]40,0|40,0140,0|40,0/40,0140,0140,040,0/140,0/40,035,0{23,7/20,2/17,8/155/13,3][11,7| 81 | 55
1C1 163,0163.0163.0]61,5 59.6/56,8/52,750,3]49,0/42,5352{24,5/16,6{108] - | - | - | - | - | - | -
102 163.0163.0163,0163,0/63,0/63.0158,7/56,0|53,8/42,5(352/24,5{166/108] - | - | - | - | - | - | -
13 163.0/63,0/61,4/59,8(58,1/55,2{51,3148,9/47,5/40,0/33,4/243{166/108] - | - | - | - | - | - ] -
1G4 |57.9]56.8152,751,3149,8/47,4|440]421(41,5/37,4/31,7|24,0{166/108] - | - | - | - | - | - | -
105 |63.0163.0063.0161,0 56.9]57,41557|54,052,446,9{458/44,5/40,8/295| - | - | - | - | -4 - | -
63 IC7 163.0|63.0163.0]63.0 63.0|63.0|61,259.2|57,2|50.7|50,749,7|45,0/32,726.6[23.2[19.8/16.8|154| - | -
109 163.0]63,0163,0{63,0163,0/63,0/61,2{59,2|58,1/57,1/55,754,3/43.2/31,4/126,9123.8/20,7{17,8/156 /10,8 7.4
1010 |63.0163.063.0163,0163,0/63,0163,0163,0/63,0/62,5{61,5/60,3/46,0/35.2/31,9/28,3/248/214/188129| 84
1013 163.0163.0183.0163,0/63.0]63,0163,0,63.0/62,761,3/59,6/57,3/37,9/26,1,232/20.9/18,6/16,4{14,8/10,9 76
1014 |63.0163,0163.0 63.0163,0/63,0/63,0{63,0{63,0/63,0/63,0/63,0155,1/37,3 31,9/28,1/24,3/20,9/18,4/128| 87
101 1100|100 | 100 (97,7 94,7190,1183,6|79.877,8 67,5{55,9/38,9/26,3{171 - | - | - | - | -1 - | -
1C2 100 | 100|100 | 100 | 100 | 100 |93,1/88,9|85,4167.5/55,8/38,926,3{17,1] - | - R
1C3 1100|100 |97,494,9(92,2|87.6/81,4,77,7|75,3/63,4/53,1138,5/263/17,1] - | - s
1C4  191,9|90,2(83.7 81,5 79.0|75.2|69.8/66,8|65,8/59,3/50,3/38,1{26,3{17,1] - | - R
100 |1C8_ 1100100 100 96.8193,591,2|88,5/85,7(83,2/74,4{72,8/70,7|64,9/468 - | - R
1C7 1400 100 | 100 | 100 | 100 | 100 197,2/94,0/90.8 80,4,80,478,9|71,5/51,9 42,3/136,8/314/266/245| - | -
109 100|100 | 100|100 | 100 | 100 |97.2194,0{92,3/90,688,486,2|68,6/499 42,7/37,8/32,828,2/124.717.1|11.8
1C10 100|100 | 100|100 | 100 | 100 | 100 | 100 | 100 199,2,97,6]95,6/73,1/55,9/50,6144,9139,3134,0 29,9/20,5 134
1013 11001 100 | 100 | 100 1 100 | 100 100 | 100 [99,6197,3/94,6{91,0/60,2141,4136,8/33,1/29.5/26,1123,4 /17,3 12,1
1014 1100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 |87,5/59,2 50,6144,638.6(33,1{29,2120,3{14,0

i -10°C to 50 °C.
° 1 bar = 100 kPa.

NOTE The p/T ratings apply only for flange types 05, 11, 12, 13 and 21 having nominal sizes up to and including
DN 600.
The p/T ratings of all other flanges shall be agreed between manufacturer and purchaser.
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Table 20 - Pressure ratings (p/T) ratings for PN flanges made
using material groups 2C1 to 2C7

PN [Material Maximum allowable temperature TS in °C

Group RT* | 50 ]me{15{3]2@0[250{3001359]3‘;5[40@[425[45@}4?5[5@0151@}52@153{}]540]55@1575@@0

Maximum allowable pressure PS in bar s

2C1 231221181 1,7 1161151141313 1312121212 1212121111111 107]08
202 231221191 1,71168 1511414131313 131313131313 ]13/12 1208
2C3 191181161 141131121111 1,1 11011011010} - - - - - - - - -

2,5 2C4 23 22120018117 161151514 141414114114 13]13}13]13,13]12]08
205 2312212001981 18 11716161515 15]15]15 151511515115/ 14]12]109
206 211211191181 1,7 161151414 141313131312/ 12] 1111111010807
207 o111 i191181 17161151414 1,4}11,4] 1311313131121 12]11]111106108

2CH 5515314541 /38[36/34(3232(31/30/30]29]29|29|29|28)2827|24]|19
2C2 5515314642139 137(35!33[33[132!382]32{31[3131]31]31]31]31]28]23
2C3 46144 138134131]29 282626252524 - - - - - - - - -

6 2C4 55(53149|45]42140137136(35/35/34/34/83/33/33/33,33[33|32|29/]23
2C5 551541504744 141139]38{387|37/37]37]3737|37|36|363635]|30/23
206 510150 46|43(411]39137135|34(34[33[32]32(31|31]29|28|2725|21]|186
2C7 51150 |46|43[41]39]37]35]|34(34/33[32]32]131131]30|29|2827|25]19

2C1 91188|75168[63/60|56|54][54]52|51]50(49]49 |48 4848474640 3,2
2C2 91189 |78]71(66|61|58|56{55]|54|54[53/53](52|52|52]52]561]51/]47 3.8
2C3 7617416357 (53]149146 4443142 ]42/]41 - - - - - - - - -

10 2C4 g1|89|81]|75(70|66/63]60]59|58|57|57/5615655]55|55]55)54 49139
2C5 g1lo0!83|78173/69!/66|64]63|62|62[62]61(61 6116161605850 38
2C6 85183 |76|72({68|65|61]|58|58|56|55]54/53]|52 5114947145 42135 2.8
2C7 85184 767268656259 ({58|57{55]54|53|52|5250]48/|47 46/ 41 3.2

2C1 147114,2112,1111,0{102196 19087186 |84 |82|81179|78|77|77]|76}|75|73]|64 5.2
oc2 |147]143]125(114|106] 98193908887 86|85|85/84/83,83/8383|82]76 6.1
2C3 1231118110292 (851797471169 6816765 - - - - - - - - -

16 2c4 1147144118, 1112,11113]1071101] 971941983 192191/90]89|895)88|8888|87]739 6.3
205 |14.7114,4113,411251118111.2110,6]/10.2/10,1]100} 991999898 |98 98|88 1979481 6.1
206 |137]134]1231116/109]104, 999492191 88187 85[83/82]78|75]72]68]57 4,5
507 11371134125 1161110]105/99]95192 /918987 85]84183|/80}77]75/74]68 5.2

{continuedy
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Table 20 - (concluded)

EN 1092-1:2001 (E)

Maximum allowable temperature TS in°C

PN [Material
group [a7* |50 [100 |150 |o0o 250 |a00 [aso [a75 400|425 450 [475 |500 |510 [s20 [s30 [s20 [ss0 575 s00
Maximum allowable pressure PS in bar °
21 123.0]224 1801172160 150]142]137[135]13.2|12.8]|12.7|125] 123|122 | 12,1 [ 120 ] 11.9]11,5]10.1] 822
oo |osol2eal195l17.8] 165|155 | 146|141 ]138] 136|135 134|133 132|181 ]13.1]13.0[13.0[129]12.0] 9.6
oca |19.2]185160 145 133124117 101108107 tos|os] - | - L L -] ] -] -] - -
o5 | sca |23.0|225|204]19.0]17.7 167|158 152 | 148|146 |14.4{143] 141 [140]135]13.9|138]138[136{12.4| 0.8
ocs |osolonelo09|106]18.4|17.4 166|160 158]157|156[155]|15a]154] 154 154]153]152[147|127] 96
oce |215]21.0] 192|181 ]17,1]163|155|148|145]14.2|13.9]|136] 133|131 | 129|124 |11.8[112[107] 89 | 7.0
o7 |o15le10l192|181|172]163]156]148| 145|123 120137134 ]131| 130|126 |122|11.8[116]104] 8.1
2C1 136813541303 275|255 |24.1| 22,7 [21.9]21.6]21.2| 206|203 19.9| 19.6 | 195 | 19,4 [ 19.2]19.0[18.4]16.2| 13.1
oo |36.8]356|31.3|28.5 26,4 | 247|234 | 206|221 |21.8|21.6|21.4|21.2|21.0|21.0{209 | 208 |20.8[20.7| 19,1 155
563 |30.6|206|255|23.1|21.2|198]187 178175171 |esltes| - | - | - - - ]|
w0 | oca |asslssalze7l303]28.4]06.7]25.:3|242]237|23.4|23.1]|228|22.6|22.4]223]22,2]22,1|22.0]21.8|19.9] 158
505 |36.8]36.1|33.4|31.3|205|27.9]26.6|25.6] 252|251 |24.9|248|24,7| 246|246 |24.6 246 |24.3]23.5]|20.4| 154
506 343336307 |200|27.4|26.0]248|237|23.2|228]|22.2|21.8|21.8|200]|207 | 198|189 18.0]17.1]14,4| 113
oc7 |343l336]308]20.0]|27.5]26.1]24.9|238|23.2]|229]22.3]21.9|215]21.0{20.8]202| 19,5 18.9]18.5]16.6]13.0
2C1 579|568 47.7|43.4 402 |37.9|35.8[3455|34.0]333]32.5|31.9]31.4|30.9]| 307|305 |30,3[29.9]|29.0{25.5| 207
o2 |57.9056.1 292 a40]216|38.9|36.9|355|34.9]34.4|34.0]337|335]|332|330|329|32:8|32.7[32,6|30.2| 24,4
o3 |48.3a66]402]36.4(335]|31.1]205|281]|275]270]265f260] - | - | - -] - |- -] -] -
63 | 2ca |s7.0ls66!51.4|47.8]4a.7|42.0|39,8|382|37.4]36.8|36.3]36.0|35.6(35.3|35,1|35.0{34,9|34.7|34.4]31.3]| 248
o5 |57.9|56.8]|52.6|40.4 |46.4|43.9]41,9]403]30.7|39.6]|39.2|39.0|38.9]|38.8|388|387|38.7|38:3[37.0]32,1]| 243
56 |54.1|50.0]|48.3]a57 |43.1{a1.0]30.0]37.3]36:6|35.9]350(34.3|336]|329]|326|31,2|208|28.3[26.9]|22.6]|17.8
oc7 |54.1]52.9 4855|457 |433|41.2]30.2|37.4|36,6|36,1|35.2|34,5|33.8|33,1|32.8|31,8[30.7|29.7|29.2]26,2| 20,5
201 910886757 |68.8|63.9]602]568]547|54.0]52951.6|507|49,9|49.1|48.7|48,4|480]47,5{46.0|40.5|32.8
sc2 |ot.aleat|78.1|71.3]e6.0]61.8]585]56.4|55.3]54.5|54.0|53.4]53.1 526|524 |622|62,1|51.9]51.7|47.9|387
ocs |766|740)63.9]57.8]53.1 404|468 a5 457 az0lazofar2] - | - - | - |- | -] |-
100 | 2ca lotolsesl|sie|759|70.0|66,7|63,2|606|59.3|58.5|57.6]57.1|56,5|56.0]558|556|55.3]55,1|54,5]49,7|39.4
25 |91.0]902|83.6|78.4]73.6|697|66.5|64.0|63.1]62.8|62.2|62.0{61.7|61.6[61.6|61.5|61.4|608|588|50.9|385
sc6 |8s.8|8s.9|76.7|72.5 68,4 |65.0]61,9]50.2|58.0]56.9]556|54.4]533]522]51.8|495[47.2|450[427|35,9]28,2
57 |es.eleanl7e0|72:5 687 |653]62.2|50.4|58,1|57,2]|559]54.8]536|525]52.1|50,4 {487 472|463 |41,6]|326

® 10 °C to 50 °C.
° 1 bar = 100 kPa.

NOTE The p/T ratings apply only for flange types 05, 11, 12, 13 and 21 having nominal sizes up o and including
DN 800.
The p/T ratings of all other flanges shall be agreed between manufacturer and purchaser.
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Table 21 - Minimum hub radius after back facing

. Rg min.
Flange size mm
Up to and including DN 50 2
Over DN 50 and up to including DN 200 3
Over DN 200 5

NN

|
==
|

N

—

NOTE For dimensions of Ry see tables 6 to 13.
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Annex A
{(normative)

Butt weld-end preparation

Unless otherwise specified, for flanges in accordance with this European Standard the welding
end connections given in figures A.1 to A.3 shall be used. Additional types of welding ends are
specified in EN 29692 and example of designs in EN 1708-1 and may be used by agreement
between the equipment manufacturer and the flange manufacturer.

Dimensions in millimetres

37,5%:2,5°
37,5%£25° T°min.
NN
%/ 45°max. D0 » - 45°max. \N\
L A 3,01;?. R
S
U')z \‘Q'?emax' V’: g \ \}\7 max.
- 12min. o 2min.
Q( ii i
§ # . . . 4 % G T 1 %

Figure A.2 — Welding end connection for wall

Figure A.1 - Welding end connection for wall
thickness s > 22,2 mm

thickness s 5 mmto 22,2 mm

37,5°£2,5°

A

L=
S

i B . .
¥ it

<
S

Figure A.3 - Permissible bevel design for unequal walil thickness

NOTE 1 For flanges required to connect to ferritic steel pipe of nominat wall thickness less than 4,8 mm the
welding ends should be finished to a slight chamfer or be square, at the option of the manufacturer.

NOTE 2 For flanges required to connect to austenitic stainless stes! pipe of nominal wall thickness 3,2 mm or
less, the welding ends should be finished to a slight chamfer.

NOTE 3 The wall thickness of the flange, which connects to the pipe, should not be less than the pipe
thickness or be more than 3 mm thicker.
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Annex B
(informative)

Material groups
The material groups contain materials of similar chemical/mechanical properties and corrosion
resistance in order to facilitate an equivalent application of materials in a group depending on

pressure, temperature and fluid.

The material groups 1E0 to 6E1 were part of several European national standards and can be
described as follows:

1E0 unalloyed structural steels without guaranteed thermal-temperature strength,
application range —10 °C to +100 °C;

1E1 unalloyed structural steels with thermal-temperature strength according to AD-
Merkblatt W1, July 1995, table 4, application range, ~10 °C to 300 °C;

2E0 unalloyed steels without guaranteed thermal-temperature strength, application
range 350 °C up to 400 °C;

3E0 unalloyed steels with guaranteed thermal-temperature strength, application range
up to 400 °C;

4EQ low alloyed steels with 0,3 % molybdenum;
5E0 low alloyed steels with 1 % chromium and 0,5 % molybdenum;
BEQ0 ilow alloyed steels with 2 % chromium and 1 % molybdenum;
6E1 alloy steel with 5 % chromium and 0,5 % molybdenum.
The following groups of materials contain steels with low temperature toughness:

7E0  low-temperature-tough fine-grain steel with a minimum yield strength of
315 N/mm2 at room temperature;

7E1  low-temperature-tough fine-grain steel with a minimum yield strength of
380 N/mm? at room temperature;

7E2  low-temperature high alloy nickel steel;

7E3 low temperature steels with strength values for elevated temperatures according
to AD-Merkblatt W10, November 1987, table 3a, application range up to 300 °C.

54




EN 1092-1:2001 (E)

The following groups of materials contain creep-resistant fine-grain steels, differentiating only in

strength:
8EO
8E1
8E2
8E3

9EO

yield strength 225 N/mm? min at room temperature;
yield strength 285 N/mm?® min at room temperature;
yield strength 315 N/mm? min at room temperature;
yield strength 355 N/mm? min at room temperature;

high-temperature-tough ferritic steel with 12 % chromium, 1 % molybdenum and
0,5 % vanadium.

The following groups contain austenitic stainless steels, with differences in corrosion resistance,
weldability and strength, Groups 10EO up to 12EQ are free of molybdenum, groups 13EO to 15E0
are alloyed with molybdenum:

10EQ
10E1
11EC
12E0
13E0
13E1
14E0
15E0

16E0

extra low carbon steel (ELC-steel);

ELC-steel, nitrogen-alloyed;

standard carbon-content;

alloyed with elements, which form extra stable carbides;

extra low carbon steel with molybdenum;

extra low carbon steel with molybdenum and nitrogen alloyed;

standard carbon-content alloyed with molybdenum;

alloyed with molybdenum and elements, which form extra stable carbides;

austenitic-ferritic steels.
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Annex C
(informative)

Approximate masses of flanges and collars

Tables C.1 to C.8 give calculated masses of flanges and ancillary components, which may be

used for guidance only.

These calculated masses are based on nominal dimensions given in tables 6 to 13, and on
densities of 7,80 g/cm” for steel materials.

The actual masses may vary from the calculated masses due to dimensional variations within the

permitted tolerances given in table 14.

Table C.1 - Masses of flanges PN 2,5

Masses in kilograms

DN Tg?e nge Tﬁe
1200 101,5 505,0 77,5
1400 128,0 724.5 89,5
1600 171,0 996.,0 117.5
1800 2025 1305,5 135,0
2000 2405 16995 153,0
2200 - - 196.0
2400 - - 2130
2600 - - 2305
2800 - - 2835
3000 - - 304.,5
3200 - - 324,5
3400 - - 3655
3600 - - 4105
3800 - - 457.0
4000 - - 480,5
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Table C.2 - Masses of flanges PN §

Masses in kilograms

DN Type Typs Type Type Type Type
01 02 05 1 12 32
10 0,5 05 05 05 0,5 0,5
15 0,5 0,5 0.5 0,5 05 0.5
20 05 0,57 05 0,5 0.5 0,5
25 05 05 1.0 1.0 1,0 0,5
32 1.0 1.0 1.0 1.0 1.0 05
40 1.5 1,5 1,56 1,5 1.5 0,5
50 1.5 1.5 1,5 1.5 1,5 05
65 2,0 2,0 2,0 2,0 2,0 0,5
80 3,0 3,0 35 3.0 3,0 05
100 35 3,0 4,0 35 3.0 1.0
125 4.5 4,0 6,0 4,5 4.5 1,0
150 5.0 4.5 7.5 5,5 50 1.0
200 7.0 6,5 12,5 8.0 7.0 1.5
250 9,0 8,5 18,5 11,5 9,0 2,5
300 12,0 11,5 25,5 15,0 12,0 3.0
350 17,0 16.0 32,0 19,5 - 5,0
400 20,0 19,0 385 22,0 - 6,0
450 24,5 23,5 51,0 25,0 - 7,0
500 26,5 25,5 60,03 29,5 - 85
600 35,0 335 103,0 43,0 - 9,5
700 - - 178.5 43,5 - -
800 - - 252.0 52,0 - .
900 - - 335,5 61,5 - -
1000 4345 67,0 - -
1200 - - 717,5 105,5 - -
1400 - - 10940 149,0 - -
1600 - - 15450 1815 - -
1800 - - 21310 2350 - -
2000 - - 28620 302,0 - -
2200 - - - 380,5 - -
2400 - - - 463,0 - -
2600 - - - 558,0 - -
2800 - - - 648,5 - -
3000 - . - 7360 - -
3200 - - - 8750 - -
3400 - - - 1025,5 - -
3600 - - - 1228,7 - -
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Table C.3 - Masses of flanges PN 10

Masses in kilograms

DN Type Type Type Type Type Type Type Type
01 o2 04 05 11 12 32 34
200 9,5 9,0 8,0 18,5 11,5 10,5 3.0 5,0
250 12,0 11,5 10,0 24,0 15,5 13,0 35 6,5
300 13,5 13,0 11,5 31,0 18,0 15,0 4.0 8.0
350 205 19,5 15,0 395 24,5 235 7.5 12,0
400 27,5 28,5 21,0 48,5 29,5 29,0 9,0 15,0
450 33,5 32,5 26,0 63,0 34,0 335 10,5 16,5
500 40,0 39,0 31.0 75,5 395 40,5 12,5 20,0
600 54,5 52.5 43,5 124.0 56,0 56,0 14,5 24,0
700 - - - 1825 65,0 - - -
800 - - - 2600 87.0 - - -
900 - - - 3440 106,0 - - -
1000 - - - 473,5 123,0 - - -
1200 - - - 765,0 184.0 - - -
1400 - - - - 252.0 - - -
1600 - - - - 363.0 - - -
1800 - - - - 4455 - - -
2000 - - - - 558,0 - - -
2200 - - - - 702,5 - - -
2400 - - - - 860,5 - - -
2600 - - - - 1010,5 - - -
2800 - - - - 12080 - - -
3000 - - - - 14610 - - -
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Table C.4 - Masses of flanges PN 16

Masses in kilograms

DN Type Type Type Type Type Type Type Type
01 02 04 05 11 12 32 34
65 3,0 3,0 3,0 35 3,0 3,0 1.0 1,0
80 3,5 35 3,0 4.5 4,0 4,0 1,0 1,5
100 45 4.5 4,0 55 4,5 4.5 1.5 2,0
125 55 55 4,5 8,0 6,5 8,5 1,5 20
150 7,0 7.0 6,0 10,5 7.5 7.5 2,0 3,0
200 9.5 9,5 8,5 16,5 11,0 10,0 3.0 5,0
250 14,0 14,0 12,5 25,0 16,5 14,0 3.5 6,5
300 19,0 18,5 16,5 35,0 22,0 18,0 55 10,0
350 28,0 27,5 215 48,0 32,0 28,5 10,0 12,5
400 36,0 35,0 27.0 63,5 40,0 36,5 125 19.0
450 46,0 45,0 36.5 96,5 54,5 49,5 16,5 25,0
500 64,0 65,0 51,0 133,0 74,0 68,5 21,5 31,5
800 96,0 94,0 78.5 2265 116.,5 107,5 28,5 43,0
700 - - - 2360 87,0 - - -
800 - - - 3250 111,0 - - -
900 - - - 4375 1290 - - -
1000 - - - 602.0 169,0 - - -
1200 - - - 999,0 251,0 - - -
1400 - - - - 329,0 - - -
1600 - - - - 476,0 - - -
1800 - - - - 582,0 - - -
2000 - - - - 720,0 - - -
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Table C.5 - Masses of flanges PN 25

Masses in kilograms

DN Type Type Type Type Type Type Type Type
01 02 04 05 8 12 32 34
200 14,5 14,0 11,5 225 17.0 15,0 45 7.5
250 20,0 19,5 17.0 33,5 24,0 21,0 55 10,0
300 26,5 26.0 22,0 46,5 315 28,0 8.5 14,5
350 42,0 41,0 320 68,0 48,0 48,5 14.5 22,0
400 55,0 54,0 42,5 89.5 63,0 59,5 18,0 28,5
450 64,5 63,0 50,0 1200 75,5 715 21,0 32,5
500 84,0 82,0 63,5 150,0 96,5 89,5 27.0 43,5
600 127.5 1245 98,5 2445 138,6 1295 34,0 56,5
700 - - - - 143,5 - - -
800 . - - . 193,5 - . ]
900 - - - - 2370 - - -
1000 - - - - 310.5 - - -
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Table C.6 - Masses of flanges PN 40

Masses in kilograms

DN Type Type Type Type Type Type Type Type
01 02 04 05 11 1 32 34
10 0.8 0,5 0.5 1,0 0.5 0.5 0,5 05
15 0,5 0.5 0.5 1,0 1,0 0,5 0.5 0,5
20 1,0 1,0 1,0 1.0 1.0 1,0 0.5 0.5
25 1.0 1,0 1.0 1.5 1,0 1.5 0,5 0,5
32 2,0 2.0 1.5 2,0 2.0 2,0 0,5 0.5
40 2.0 2,0 2.0 2.5 2.0 2.0 0,5 0,5
50 2.5 2,5 2.5 3,0 3,0 3,0 0.5 1,0
65 3.5 3.5 3.0 4,5 4,0 4,0 1.0 1.0
80 4.5 4,0 3,5 55 5,0 4,5 1.0 1.5
100 6,0 6,0 5,0 7.5 8.5 6.5 1.5 25
125 8.0 8,0 7.0 11.0 9.0 8,5 2.0 3.0
150 10,5 10,0 8,5 14,5 11,5 11.0 2,5 4.0
200 18,0 17,5 15,0 29,0 21,0 18,5 55 8,5
250 29,5 28.5 24,0 44,5 34,0 28,5 8.0 13,0
300 41,5 40,5 33,5 64,0 47.5 415 12,75 20,54
350 62.0 60,74 47,0 89,5 69,0 60,0 19,31 29,50
400 89,5 88.0 69,5 127.0 98,0 83,5 30,38 46,11
450 91,5 90,0 72,5 154,0 105,08 87.5 28,40 48,55
500 120,5 118,0 92,0 188,0 130,5 107.5 35,31 61,70
600 189,5 186,0 149,5 3310 2115 176,0 53,32 91,74
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Table C.7 - Masses of flanges PN 63

Masses in kilograms

DN Type Type Type Type
01 05 11 12
50 4,5 5,0 4,5 4,5
65 5.0 6,0 55 55
80 6,5 7.5 6,5 6,5
100 8.5 10.5 9.5 9,0
125 12,5 16,5 14,5 14,0
150 18,0 245 21,5 200
200 30,5 40.5 34,0 -
250 43,0 58,0 48,0 -
300 58,5 83,5 67,5 -
350 91,5 116,0 97,5 -
400 1210 155,5 129,0 -
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Table C.8 - Masses of flanges PN 100

Masses in kilograms

DN Type Type Type Type
01 05 11 12
10 1,0 1,0 1,0 1,0
15 1,0 15 1,0 1,0
20 2,0 2,0 2,0 2,0
25 25 25 25 25
32 3,0 35 3,0 3.0
40 4,0 45 4,0 4,0
50 55 6,0 6,0 55
65 7.0 8.0 75 7.0
80 8,0 95 9,0 8.0
100 11,0 14,0 13,0 12,0
125 18,5 225 21,0 18,5
150 | 25,0 305 28,0 24,5
200 | 445 54,5 50,0 .
250 | 71,0 87,5 81,0 -
300 | 1070 131,5 117,97 -
350 | 154,0 1790 167,25 .
400 | 1995 - - -
500 | 3395 - . _

EN 1092-1:2001 (E)
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Annex D
{informative)

Additional materials

Additional materials may be used as foliows:

64

Table D.1 - Additional materials

Material name

Material number

Material group

ca21°

Cc22.8°

1.0432

1.0460

1EO

3EO

® According to DIN 2528
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Annex E
(informative)

Determination of p/T ratings for flanges using EN materials
The p/T ratings in tables 15 to 18 were calculated in accordance with the following rules:

a) the ratings are calculated on the basis of strength values specified in European
material standards;

1 225)"

/
R
b) the pressure is calculated from PS =PN| — }

It is limited to PS < PN:

¢) For the value R, the value Ry or Rpg , and the rupture stress o100 o0 is used for all
materials. For austenitic materials, the value F?m 0 (1 % proof stress) is used for the
additional p/T rating tables;

d) to take a product thickness of 40 mm as basis for the calculation (medium flange face
thickness);

e) if strength values are not specified for specific temperatures, the p/T ratings shall also
not be calculated;

f) if a material group comprises various materials, the material with the lowest strength
shall be chosen for calculation. if this is a casting and if its strength values are only
slightly below the strength values of a forging or flat product, the strength values of the
forging or flat product have been chosen.

NOTE The rules in this annex are given for information only.
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Annex F
(informative)

Determination of p/T ratings for flanges using ASTM materials
The p/T ratings in tables 19 and 20 were calculated in accordance with the following rules:
a) the ratings are calculated based on strength values specified in the ASME Boiler and

Pressure Vessel Code — Section Il. Materials — Part D — Properties 1995 edition July,
1995 — 1996 addenda issued 31° December 1996;

b) the pressure is calculated from: PS = PN(

DesignStrength
225 J

c) Design Strengths are determined from:

- yield strengths at temperatures below the creep range;
- 1,5 x maximum allowable stress at temperature for temperatures in the creep range;
- a maximum of 225 N/mm?,

NOTE Temperatures in the creep range are defined as:
above 371 °C (700 °F) for material groups 1C1 to 1C7;
above 454 °C (850 °F) for material groups 1C9 to 1C14;
above 510 °C (950 °F) for material groups 2C1 to 2C7

Table F.1 gives the design strengths used to calculate PS.
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Table F.1 - Design Strength for PN Flanges in ASTM Materials

Material Maximum allowable temperature TS in °C
group

RT" | 50 | 100 | 150 | 200 | 250 | 300 | 350 | 375 | 400 | 425 | 450 | 475 | 500 | 510 | 520 | 530 | 540 | 550 | 575 | 600

Design Strength N/mm?

1C1 2250 | 225,0 | 2250 | 219.8 | 2130 | 202,7 | 1882 | 1796 | 1750 | 1519 | 1258 | 876 59,2 38,4 - - - - - - -
1C2 225,0 | 225,0 | 2250 | 2250 | 2250 | 2250 | 2095 | 2001 | 1922 | 151,9 | 1258 | 87.6 58,2 38,4 - - - - - - -
1C3 2250 | 2250 | 219,2 | 21836 | 2074 | 1972 | 1832 | 1748 | 1695 | 142,7 | 1194 | 86,6 59,2 38,4 - - - - - - -
1C4 206,8 | 202,9 | 1883 | 183,83 | 1777 | 169,3 | 157.1 | 1503 | 148,1 | 1335 | 1131 | 856 59.2 38,4 - - - - - - -
1C5 225,01 225,0 | 2250 | 217,7 | 2103 | 2051 | 199,1 | 1929 | 1871 | 1674 | 163,7 | 159.1 | 146,0 | 1053 - - - - - - -
1C7 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 218,6 | 211,4 | 2044 | 1810 | 1810 | 1775 | 160,8 | 1167 | 95,1 82,8 705 59,9 551 - -
1C9 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2186 | 211,4 | 207,6 | 203,9 | 1989 | 1939 | 1543 | 1122 | 96,1 85,0 73,8 63,4 55,6 38,5 26,4

1C10 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2232 | 2195 | 2152 | 1644 | 1257 | 113.8 | 1011 88,4 76,5 67,2 46,0 30,1
1C13 2250 | 2250 | 2250 | 2250 | 225,0 | 2250 | 2250 | 225,0 | 2240 | 2190 | 2128 | 204,8 | 1355 | 931 82,7 74.5 66,3 58,6 52,7 38.8 27,2
1C14 2250 | 225,0 | 2250 | 225,0 | 2260 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 2250 | 1968 | 1331 | 1138 1004 | 869 745 656 | 457 31,4

2CH 2068 |1 1993 | 1703 | 1549 | 1437 | 1354 | 127,8 | 1231 | 1216 | 1191 | 1160 | 14,1 | 1122 | 1104 | 1096 | 108.9 108,1 | 1068 | 1035 | 912 73.8
2C2 2068 | 2005 | 1758 | 1604 | 1486 | 1391 | 1317 | 1269 | 1245 | 1227 | 1214 | 1202 | 1195 | 1184 17,9 | 1176 | 1172 | 1168 | 1164 | 1077 | 871
2C3 1724 | 166,56 | 1437 | 1301 | 1195 | 111,2 | 1052 | 100,2 | 983 96,4 94.5 92,7 - - - - - - - - -

2C4 2068 1 2021 | 183,7 | 170,7 | 1596 | 150,1 | 1423 | 1364 | 1335 | 1316 | 1297 | 1285 | 1272 | 1260 1255 | 1250 | 1245 | 1239 | 1227 | 1119 | 886
2C5 2068 | 203,0 | 188,0 | 176,3 | 1657 | 156.9 | 149,7 | 144,1 | 1419 | 1413 | 1400 | 1394 | 1388 | 1386 | 1386 138,3 | 138,1 | 1369 | 1323 | 1146 | 866
2C6 193,11 1888 | 1725 | 1632 | 153,9 | 146,3 | 139,3 | 133,1 | 130,6 | 128,1 | 1250 | 122,5 | 120,0 | 117.5 | 1165 1114 106,3 1 1012 | 96,0 80,8 63,5
2C7 193,17 | 189,0 | 173,17 | 163,2 | 1545 | 147,0 | 140,0 | 1336 | 130,7 | 1288 | 1257 | 1232 | 1207 | 1182 | 1172 1134 | 1095 | 1061 | 1042 | 936 73,3

“ .10 °C to 50 °C.
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Annex ZA
{informative)

Essential safety requirements

Clauses of this European Standard addressing essential requirements or
other provisions of EU Directives

This European Standard has been prepared under a mandate given to CEN by the European
Commission and the European Free Trade Association (EFTA) and supports essential
requirements of EU Directive 97/23/EC (Pressure Equipment Directive, PED).

WARNING  Other requirements and other EU Directives may be applicable to the
products falling within the scope of this standard.

The following clauses of this standard are likely to support requirements of Directive 97/23/EC.
Compliance with the clauses of this standard provides one means of conforming with the specific

essential requirements of the Directive concerned and associated EFTA regulations.

Table ZA.1 - Correspondence between this European Standard and Directive 97/23/EC

Clause/ Essential requirements (ER’s) Qualifying
subclause of Directive 97/23/EC remarks/
of this notes

European
Standard
5.1 Annex 1, Materials: -
Clause 4 Materials for pressure equipment to be suitable during
lifetime
- unless replacement is foreseen.
Annex 1, Materials for pressurized parts to have appropriate -
Clause 4.1a) properties for all operating and test conditions:
- to be sufficiently ductile and tough;
- characteristics of material to comply with ESR's at 7.5
- to be selected in order to prevent brittle-type fracture, or
appropriate measures to be taken.

{continued)
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Table ZA.1 (concluded)

Clause/ Essential requirements (ER’s) Qualifying
subclause of Directive 97/23/EC remarks/
of this notes

European

Standard

55 Annext, Design

Clause 2
Annex 1, To be designed to ensure safety throughout intended life -
Clause 2.1 - t0 incorporate approptiate safety coefficients.
Annex 1, To be designed for adequate strength. -
Clause 2.2
Annex 1, To be designed for loadings appropriate to its intended
Clause 2.2.1 use.
Annex 1, To be designed for appropriate strength based on a -
Clause 2.2.2 calculation method.
Annex 1, Requirements to be met by applying one of the following -

Clause 2.2.3(a) |methods
- design by formula.
Annex 1, Design calculations to establish the resistance of -

Clause 2.2.3(b) |equipment, in particular
- account to be taken of combinations of temperature &

pressure;

- maximum stresses & peak stresses to be within safe

limits.
Annex 1, Specific quantitative requirements for certain pressure -
Clause 7 equipment.
Annex 1, Permissible general membrane stresses, for -

Clause 7.1.2 predominantly static loads and for temperatures outside
the creep range not exceed the smaller of the following
values, according to the material used;

Ferritic steels excluding fine grain steel and specially heat
treated steel;

- 2/3 Reft and 5/12 Rm/20

Austenitic steels:

- if elongation after rupture exceeds 30 %: 2/3 Ref/t

- if elongation after rupture exceeds 35 %: 5/6 Re/t and
1/3 Rmi/t

510 {Annex 1, Traceability -
Clause 3.1.5 Materials making up component parts to be identified by
suitable means from receipt, through production, up to
final test.
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