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shali be withdrawn at the latest by June 2002.

This document has been prepared under a mandate given to GEN 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
Republïc, Denmark, Finland, France, Germany, Greece, Iceland. Ireland, Italy, 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: Gast ron flanges;

Part 3: Gopper alloy flanges:

Part 4: Aluminium alloy flanges.

This standard includes one normative and eight informative annexes.
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Introduction

When Technical Committee. CENÎTC 74, commenced its work of producing this European
Standard t 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
150 standard in respect of the following:

a) Whereas 50 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 seres 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 150 7005-1, t 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 onger 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 ISO
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 150
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 specïfies 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
pubIicatons. These normative references are cited at the appropnate places in the text and the
pubIicatons are listed hereafter. For dated references, subsequent amendments to or revïsïons
of any of these publications appy to this European Standard only when incorporated in t by
amendment or revision. For undated references the atest edition of the publication referred to
appiies (inciuding amendments).

EN 764, Pressure equipment - Terminology and symbols - Pressure. temperature. volume

EN 1333, Pipework components - Definition and selection of PN

EN 1708-1 We/ding - Basic weld joint details in steel - Part 1: Pressurized components

EN 10025, Hot rol/ed products of non-alloy structural steels - Technical delivety conditions

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

prEN 10028-3:2000, Flat products made of steels 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 1021 3-2, Technica/ 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 w/th specified low
temperature properties

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

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

prEN ISO 9692-1:2000, Welding and all/ed processes - Recommendation for joint preparation -

Part 1: Manual metal-arc we/ding. gas-shielded metal-arc welding and gas welding of steels
(/80 DIS 9692-1:2000)

EN ISO 9692-2, We/ding and allied processes - Joint preparation - Part 2: Submerged arc
we/ding of steels (ISO 9692-2:1998)

5



EN 1092-1:2001 (E)

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

SO 7-1 Pipe threads where pressure-tight joints are made on the threads —

Part 1: Dimensions, tolerances and designation

150 7-2, Pipe threads where pressure tight joints are made on the threads —

Part 2: Verification by means of limit gauges

50 887, Plain washers for metric boits, screws and nuts - General plan

ASTM Al 05/Al 05M. Forgings. Carbon Steel. for Piping Components

ASTM Al 82/A 1 82M. Forged or Rol/ed Al/oy-Steel Pipe Flanges, Forged Fittings, and Valves and
Parts for High- Temperature Service

ASTM A203/A203M, Pressure Vessel Plates. Ailoy Steefl Nickel

ASTM A204/A204M, Specification for pressure vessel plates, alloy steel, molybdenum

ASTM A21 6/A21 6M, Steel Castings, Carbon Suitable for Fusion We/ding for High-Temperature
Service

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

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

ASTM A325, High-Strength Boits for Structural Steel Joints

ASTM A350/A350M, Forgings, Carbon and Low-Alioy Stee4 Requiring Notch Toughness Testing
for Piping Components

ASTM A35 1 /A351 M, 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-Moiybdenum

ASTM A51 5/A51 5M, Pressure Vessel Plates, Carbon Steel. for Intermediate and Higher
Temperature Service

ASTM A51 6,A51 6M. Pressure Vessel Piates, Carbon Steel. for Moderate and Lower-Temperature
Service

ASTM A5371A537M, Pressure Vessel Plates, Heat-Treated, Carbon-Manganese-Silicon Steel
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3 Terms and defiriitions

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

3.1
DN

EN ISO 6708

3.2
PN
see EN 1333

3.3
maximum aflowable pressure, PS
means the maximum pressure for which the equipment is designed, as specified by the
equipment man ufacturer

3.4
maximum allowable temperature, TS
means the maximum temperature for which the equipment is designed. as specified by the
equipment manufacturer

4 Designation

4.1 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 shail 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 shalt be designated with the
following:

a) Designation. eg. flange. lapped end or collar:

b) Number of this standard. EN 1092-1:

c) 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):

f3 PN designation:

g) Neck thickness S (only for types 11 and 343:

h) For type 13 flanges type of thread (R or R3;

3 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):

8 (only for type 04):

j) Either the symbol or the number or the grade of the material (see tabi es 5a and 5b):

k) any heat treatment requïred:

i) material certificate, if required (see 51).

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 S235JR.

Flange EN 1092-1/01 NON 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 NON 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 l3CrMo4-5.

Flange EN 1092-1/11 B2/DN 200/PN 100/10/l3CrMo4-5

5 General requirements

51 Flange materials

Flanges shali 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 shali 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 matenals given in tab1es 5a and 5b (see also annex D) are tabulated n groups having the sarne o T
ratings as given in tables 15. 16. 17.18,19 and 20 (see
arnex B.

NOTE 2 The materials of ancitary components are not within toe scope o this standard.
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5.2 Repairs

Where not otherwise prohibited by the applicable material standard, repairs by welding are
permltted when there is a proven method. All weldlng shail be carried Out in accordance with a
written procedure.

NOTE Far approval of weding procedures. see EN 288-1. For approua af 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 shali 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 pIT ratings of flanges are given in tables 15, 16, 1718, 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 piT 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 n annexes E and F.

NOTE 2 For the materiai groups 1 OEO to 1 6E0 (austenWc steels) tables 17 and 18 shouid be used as follows:

table 17 shouid be chosen for applicadon n cases where the flange deformahon has to be strictly limited;

table 18 shouid be chosen in all cases where a small amount of plastic deformaflon of the fianges can be
consdered acceptable.

NOTE 3 Linear nterpolation s permitted for intermedate temperatures.

For interpolation between (-10 C to 50 G) and 100 0, 20 C shall be used.

NOTE 4 The relevant pressures and temperatures are those of the fu d n the ppework system.
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5.6 Dimensions

5.6.1 Flanges

The dimensions of flanges shaN be as given in tables 6 to 13 according to the PN designation.
Dimension G may be vaned from the given value (see NOTE 1) which is a maximum limit. The

neck thickness, S is a minimum value, selected according to pipe thicknesses given in ISO 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 recommencied diameter for 0 given in tables 6 to 13,

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

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

NOTE 4 Diameters N1. N and N3 of fiange 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, eg. spot
facing (see 58).

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
stop at DN 600/DN 700. This is based on a change at some flange thicknesses up to and inciuding DN 600 to meet the
pressure temperature ratings (limited to DN 600). The flange thicknesses for fianges DN 700 and above are the same
as they are given in the documents of origin (DiN. BS NFE, EN etc.). They will be updated in future based en the
flange calculation method as far as the corresponding work items of CEN/TC 74/WO 10 gives sufficient resuits.

NOTE 8 For fianges type 21 dimensions A. N and R1 are nominal values and are included for guidance only.

5.6.2 Hubs

The hubs of flange types 12 and 13 shali be either:

a) parallel: or

b) taper wïth an angle not exceeding 70 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 R) or tapered (symbol R0) in
accordance with ISO 7-1. Gauging shall be in accordance with ISO 7-2.

NOTE Para ei threads wih be supplied unless otherwise requested by the equipment manufacturer.

10
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&6.32 The thread shali be concentric wth the axis of the flange and misalignments shafl not
exceed 5 mm per metre,

Flanges type 13 shail be manufactured without a parallel counterbore. but to protect the thread
they shail be chamfered to the major diameter of the thread at the hubbed side of the flange at an
angie between 30 and 50 to the axis of the thread. The chamfer shall be concentric with the
thread and shall be included in the measurement of the thread length provided that the chamfer
does not exceed one pitch in ength.

56.4 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 .e. positioned “offcentre”. see figures 5 to 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 7 to 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 shali be as given in figure 3 and their dimensions shali 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 surtace finish in
accordance witb the values given in table 2 when compared with reference specimens by visual
or tactile means.

NOTE t s not ntended that nstrument rneasurements be taken on the faces themseves: the R and R vaues as

def red n EN ISO $287 relate to the reference specimens.

5.72.2 For flanges with facing types A. Bi. 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 shail have type B2
factngs. unless otherwise agreed in the order.
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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 lSO 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, R2 (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.

5.10 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 thïs standard, Le. EN 1092-1;

c) Flange type number, e.g. 11;

d) 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.
S235JR;

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

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

EXAMPLE XXX/EN 1092-1/1 1/DN 150/PN 40/S235JR/1 2345

It 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 identitication or suitable control number.
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5iO2 Stamping

Where stee’ stamps are used, the marking shail be positioned on the outer rim of the flange.

NOTE t shou;d be ensured that stee’ stamp markngs are not liable to cause cracks in the flange materiaL

5iO3 Declaration of compliance

The marking EN 1092-1. together with the flange manufacturers name or trademark on or in
relation to a product. represents the flange manufacturers declaraton 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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Ik

Tyoe 01
Pate flange for weldng

î1 $! 1 [1

i:j

_______________

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

1

Type 04
Loose pate flange
(see type 34)

with weld-neck collar
Type 05
Blank hange

Type 1 1
Weld-neck flange

Type 13
Hubbed threaded flange

Type 12
Hubbed s)Ip-on (lange for weldng

Type 21
lntegral flange

NOTE These sketches are diagrammatic only. in parhcular no deta) s shown for the mating surfaces (see figure 3).

Figure 1 - Flange types
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Table 1 - Types of steel flanges and ancillary comporients

Type No Description

01 Plate flange for welding

02 Loose plate flange with weld-on plate coflar or for lapped pipe end

04 Loose plate flange with weld-neck collar

05 Blank flange

1 1 Weld-neck flange

12 Hubbed slip-on flange for welding

13 Hubbed threaded flange

21 Integral flange

32 Weld-on plate collar

b
Lapped pipe end

b
Weld-neck collar

Flange type 21 is an integral part of some other equipment or component.

b
Ancillary components type numbers 32 and 33 are for use with type 02 flanges

and type number 34 for use with type 04 t langes.

NOTE Type numbers have been made non-consecutive to permit possible future addtions.

Type 32
Weld-on collar plate

Type 33
Lapped pipe end

Type 34
Weld-neck coflar

NOTE These sketchas are dagrammatic only.

Figure 2 - Ancillary components Types 32 to 34

2: YJAi LJ L
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Type A Type 8 Type C Type D
Flat face Raised face (Bi and Tongue Groove

82)

Type E Type F Type G Type H
Spigot Recess 0-ring spigot 0-ring groove

NOTE 1 The transition from the edge of the raised face to the flange face may be by radus or chamfer for types B. D.

F and G on)y (see 57.1).

NOTE 2 81 and B2 are rased face (type 8 for dfferent apphcations see 5.7.2.2. 5.7.2.3 and table 2.

NOTE 3 For the dimensions of flange facings. see figure 4 and tab(e 4.

Figure 3 - Flange facing types
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Table 2 Surface finish for jointing faces

. Method of
Facing types Rad ius of tool nose R R

machining 1

mm jm

min, min. max. min. max.

A, Bi
b,

E, F
TurningC tO 3.2 12,5 12,5 50

B2 . D. 0.
Turning

G
- 0,8 3.2 3,2 12,5

a
R and R are defined in EN ISO 4287.

b
Types Bi and B2 are raised face (type B) flanges with different specified surface

roughness values for the following appications:

Bi for PN 2,5 up to PN 40:

B2 for PN 63 and PN 100.

The term turning inciudes any method of machine operation producing either serrated
concentric or serrated spiral grooves.
NOTE For certain appiications. eg. 10w temperature gases. 1 may be necessary to stipulate closer control to the

surface finish.
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EN 1092-1:2001 (E)

Type A: Flat face Type B: Raised face (Bi and B2)

f2 [1

_J1 4

000

f2

Type C: Tongue Type D: Groove

Type E: Spigot Type F: Recess
c

Type G: 0-ring spigot Type H: 0-ring groove

NOTE 1 Dmenson C ncludes the raised face thckness.
NOTE 2 Cross sechon d ameter of the O-nng is 2 R.

Figure 4 - Flange facing (dimensions see table 4)
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Table 14- Tolerances

. Tolerance
Dimenson Flange Type Size Mm

DN125

Outside diameter of neck A 11, 21, 34 > DN 125 s DN 1200

> DN 1200

DN100

>DN100DN400
Bore diameter 8, 82, B- 01. 02. 04. 12.32

> DN 400 DN 600

>DN600

DN250 ±4,0
>DN250<DN500 ±5,0
>DN500DN800 ±6.0

21 >DN800;DN 1200 ±7,0
> DN 1200 DN 1600 ± 8,0
> DN 1600 . DN 2000 ± 10,0

Outside diameter D
> DN 2000 ± 12,0
DN15O ±2,0
>DN15ODN500 ±3,0

All other types > DN 500 DN 1200 ± 5,0
> DN 1200 DN 1800 ± 7.0
>DN1800 ±10,0

DN8O ±1,5
Length through hub 11, 12, 13 > DN 80 DN 250 ± 2,0
H1,HH3 >DN250 ±3,0

DN 50

>DN50DN 150

11, 21, 34 > DN 150 DN 300

> DN 300 DN 600

> DN 600 DN 1200
Neck diameter —

DN 50
N1, N2. N3

>DN5ODN15O

>DN15ODN300

12,13 >DN300DN600

> DN 600 DN 1200

> DN 1200 DN 1800

___ __
__

1800

(continued)
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Table 14 (concIudeo

Tolerance
Dimenson Flange type Size mm

« 18 mm thickness ±1,0
AH types (machined on

> 18 mm 50 mm thickness ± 1.5
both faces)

> 50 mm thickness ± 2.0
Flange thickness
c., c2, c3, c4 AH types (machined on 18 mm thickness

front face only)
> 18 mm < 50 mm thickness

Type 02 and 04
(unmachined) > 50 mm thickness

Facing diameter DN 250
AH types

d1 >DN250

Facing height f
All types (tacing type 8, D,

2mm
F and G)
All types (facing types 0.

AIIDNFacing height
E and G
All types (facing types D All DN

Facing height f3 and F)
All types (facing type H) All DN (4

Facing height f4 All types (facing type H) All DN
(4

w 4

x (( S

Facing All types All DN

z
Diameter of bolt Bolt sizes Ml 0 to M24 ± 1.0

All types
circle K Bolt sizes M27 to M45 ± 1 ,5

Centre-to-centre Bolt sizes Ml 0 to M24 ± 1 ,0
of adjacent bolt All types
holes Bolt sizes M27 to M45 ± 1 ,5

Eccentricity of DN 100 1 .0

machined facing All types
>DN100 2,0

diameters

Parallelism All types (machined 1
between bolting bearing surfaces)
bearing surfaces All DN

and flange All types (unmachined 2
jtijaçes bearing surfaces)
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Table 15 - Pressure/temperature (pIT) ratings for flanges made of territic steels

““ Maximum aflowabe tam erature TS in 1C

PN Matenal 1 ‘° t 1 / t °° 1 1 1 1 20 L
group

MaxImum allowabte pressure PS n bar

160 2,5 2,5 - -

161 2,5 2.0 1.5 .1.7 1,5 i.,3 -

2,5 250 2.5 2,5 . . -

360 2,5 2,2 2:3 1.3 1,6 1.6 1.5 1,4
351 2.5 2.5 2,3 2,5 2,3 2.1 1,9 1.7 -

150 6,0 6,0 -

161 02 4.5 43 4.1 3,6 3.1 - -

S 270’ 7.3 7.2 - .. -
- -

3355 5. 32 47 4.3 39 3.5 3.5 - ,

361 57 55 57 53 49 43 41 - , - - -

151 337 37 67 57 32 - - - - - - -

10 257 17.3 577 . - - - - - . - - -

S 1

361 0.3 103. 71 137 ‘91 32 76 303 - - - - - -

160 ‘07 15.2 77 35 39 76 II 67 55 54 74 47. - -

160 ‘53 163 - - - - - - - - - -

151 15,37 123 ‘3 117 97 63 - - - - - -

263 2 1537 - - - - - - - . - -

IS 2E7 16.7 145 139 124 114 173 95 97 - - , -

.301 16,0 1630 137 160 34,6 122 12.1 11,0 - -

400 16.0 16,0 1637 163 34,2 l2,I 11.4 10,7 101 10.3 10,2 7,2

560 16,0 16,0 16.3 36,0 15.6 14.6 13,5 32,8 121 12,1 11,9 9.7 8.2 6,7 5.5

160 25,0 25,0 . . - - -

IE1 25,0 20,0 167 17,2 15.1 13.0 ‘ - -

260 25,0 25,0 - - - - -

3E0 25,0 23,3 21,7 19,4 17.8 16,1 15,0 34,4 -

25 361 25.0 25,0 25,0 25,0 22,8 20.6 18,9 17,2 - -

460 25.0 25,0 25.0 23,9 22,2 18.9 17,3 16,7 16.4 16,1 15.9 11,2

5E0 270 95 280 244 028 3011 20 134 189 187 lo2 123 17 57’

660 25,0 25,0 25.0 25.0 25,0 24.4 23,3 22,2 21.7 21,1 19,9 15.0 13,1 11,4 101

651 25,0 25,0 250 25.0 25,0 25.0 251 25,0 25.0 25.0 25,0 12,5

lEG .100 401 . . - - -

161 40.0 32.3 79.8 276 242 208 - . . . .

250 433 423 . - . . . . . . . -

3E-] 45-0 37.3 347 332 28.4 253 240 23.1 . - .

43 3E1 “073 40.0 ‘10.3 43,2 364 329 332 276 ‘ -

3E0 40.0 40.0 453 3.52 3.8.6 302 28.4 2673 263 25.8 25.4 183

354 430 43.0 403 400 33,1 .164 338 32.0 3h 30.2 23,9 244 206 6.7 139

650 40.3 40.0 405 4310 47.5. 39.1 37.3 35.6 347 33.3 31 8 240 21.0 18.3 18.0

6E1 400 40.0 40.0 403 40.0 40,0 40.0407310240.040.0 20.0 - -

152 ‘53.4 630 ‘ ‘ - . - . . . -

IE1 63.2 “04 402 434 38.1 32.8 . . . . .

E0 239 773 . . . , . .

360 6.30 5.38 446 476 448 406 373 334 . .

63 361 630 63,3 630 6373 574 51.8 47.6 43,4 ‘ . -

4E0 6373 63,0 630 60.2 56,0 476 44,6 42,0 41,4 40.6 40.0 283

560 83,0 63,0 63.3 6373 61,6 57.4 53,2 50,4 490 471 47,0 33,4 32,5 26,3 21.8

6E0 63,0 63,0 63,4 63,0 63,0 61,6 58,8 56,0 54.6 53,2 50,1 37.8 7,3,0 28,8 25,2

661 63,0 63,0 63,0 63,0 63,0 63.0 63,0 63,0 63.0 63,0 63,0 31,5 -

160 100.0 100,0 . ‘ - . - - - - - - - -

hEl 100,0 80,0 74.7 681 60,4 52.0 - - - -

260 100,0 100.0 - - - - - - - - -

360 100,0 93.3 86,7 75,6 71,1 64,4 60,0 57,8 . - - - -

300 351 100,0 300,0 300.0 100,0 34,1 82,2 75,6 68,9 - - -

450 10 1000 10h. 96 889 7 6 711 67 6 8 44 636 449

550 100,0 100,0 100.0 100.0 97,8 91,3 84,4 80,0 77.8 75,6 74,7 60.9 51,6 34,8 34.7

6E0 100,0 100,0 l337 100,0 100,0 978 13,3 88.9 86.7 34,4 79,6 600 524 45,8 430

651 100,0 10021000120.0 1003 bod , ‘000 100.0 103.0 100.0 100,0 50.7

—10 ‘7C to 50 ‘7C.
lbar = 100 kPa.

NOTE The p/T rahngs apply only tor flange fyQes 05.11.12.13 and 21 having nominal szes up to and Induding DN 600.

The pIT rafings of aH other flanges shalt be agreed between the manufacturer and purchaser.
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Table 16 - Pressure/temperature (pIT) ratings for flanges made using

material groups 7E0 to 9E0

Max mum al ossaole temperature TS 1fl C
PN Platera: t 1

group
Maxmum aIowab1e pressure PS .n car

“‘3 ‘“ 1

‘ 6 14

0 £
1,1 1
6 6 £
7. 4’ -i 4. 11

‘El
,.

. -.8 -.5 -

-‘6 6 .‘. 4) ‘8 -2 4

36 6 6 6 nO 6 7 n’ ‘4 16

“E 1 1 ‘

‘Ei 1 1
E 1

‘‘ -E.. 1’ 1

—El .4

81-2 1 l”. ‘ 8” “1 6.4 ‘.4 4

“1-3 1 1 1 , IjO 1. 6 8

91 1 1 1 1’’ 1 1 1 1 1 “6

“6 160 170
‘Ei 161 1,,
E 1’.) -

63 1’1 134 1’. 131

1 ‘67 17’’
,‘El 1n’ -

62 160 160 153 39 1)6 1 n 8 7

863 11- 16 17 1 17’ 1 4 139 119

36 l 167 ‘61 16 16 16 16. 16 16 167 31 4

-‘E .4

‘Ei - ‘. ‘,0 .

‘62 ., 0
“6’ 4,” . .3 ._l 1 19 1.’? 15,.

“Ei 2 0 230
“6 0 0 24) 18 197 163 141 1 0

6’ 50 — 53 50 2’ 4 18 18n

E 2 - 3 .0..’ ‘s “'0 0 ‘0 25 0 14,2 6.6

-r’ 454 40.-)
‘Ei ‘‘

‘6 4 . 3 -

“E3 4’ .4 “3 ‘39 ,‘7 46 ‘4

$0 .11 4’3 44$ - -

13E1 4 40..
PLO 4 4 9-. .,38 315 £1 226 192

563 4 4’ 4 0 4’ 0 ‘0 38 4 4 8 9’
1,) 4 - 4 .4 1” 0 1 ‘ 0 49 47 3 4 4 4 2 4 n 28 2 1 ‘ 3

“6fl ‘i’ .4
‘Ei £3’ 73 -

“El “ -‘93 -‘2 16 414 3.,

‘3 OEO £3’ 6’’
Ei 630

3 19 4”6 41., l

61 - 6’ ‘‘, .1 4 4n’

‘- 1 3’ - .‘4, ‘4

1

6 1 . 36 ‘1 (3 4 -.

‘-10 Cto5O C.
lbar= 100 kPa

NOTE The p T ratings appy only for flange types 05.1 1 .12.13 and 21 having nominal sizes up to and Inciudlng

DN 600,
The pT ratings of aH other flanges shaH be agreed tetween the manufacturer and purchaser.
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Tabte 17 - Pressure/temperature (pIT) ratirigs for flanges made of austenitic
and austenitic-ferritic steels, based on 0,2 % prooi stress

Maximum aowabie temperature TS n C
PN Matenai 1 —-

groun Max>mum atowabie pressure PS in bar

‘L 13
‘ ‘, 14 ‘‘ 1. ‘‘ 1

‘1 1, 1’ ‘s ‘4 14 1-. 1

11 ‘3 1>’ 4 ‘1 1 13 1’ 1

13- 1 15 1 13 1 ‘4 14 14 1 1 1

113 1 1 13 ,, ‘4 1 1 1 11

‘1’ .1 19 ‘‘3 1” 1 1’ 1> 3

1-. ‘‘ ‘— r 14 33 1 1 1

S 33- 1 45 >1 4 7 ‘4 3 ‘1 2’

133-3 €3) 4 >4 41 4 ‘3 >“ 37

143- 2 4’ 3 ‘ 34 3— 43 3 ‘1

IE 6 >‘ 4’ 04 >1 9 l’ 13 .1 3

11 6 ‘-‘3 60 >

13 33 4 62 6 ‘9 46 44 4 41

‘[.1 ‘ ‘ -‘1 ‘‘> -- s-> ‘_ “-1 -3 1 41

‘‘E ,-‘ ,, ‘-> “2 49 4’- 44 4’

IE —4 “5 ,-> ‘-.-‘ ‘‘ -e —4 -3 1

‘- ‘-E 4$ >12 ‘‘ ,— ‘-1 -3 « 1 1’> 4$ 4.1

1 -El “ 1 ‘ 1 5 3 4 .- - .1 «1 1

‘IE,’ -‘1 ‘‘ “9 ‘ 1 $2 ‘6 41 43 -14

I’,E-3 93 31 5-1 ‘8 3 “‘ $4 ‘,2 ,‘ ‘3 4” ‘1

163-s 3 1 1.) 3 3 0

33-’ 149 124 1>3 1’ 4 14 ‘8 ‘4 -‘ 613 ‘

1 3-1 1, 113 146 124 112 103 9’ 92 83 87 8> BI 63

III- 142 1)4 1>31 3 41 $4 >8 ‘4 “, 63

1 3-) 14 13 17-, 11’ 114 17.3 97 92 $3 87 8 ‘>2 41

lo 1>3-0 13’, 1> ii” 1C’ ‘5’ 311 Ss ‘>0 — ‘1

‘‘131 I 3 Ir- 1,5 1>9 1,4 1> ‘ 110 1’’ 1’-] III 913
143-4 14$ 134 24 1>7 3,3 46 .30 ‘--‘ 52 50 “8 “5

‘[3 144 11$ 14-, L5 II’ 113 133 1 38 0-. 92 94 5,

‘‘ED 1» 1$.’ 1” 164 147 - -

‘‘El ‘.> 25’ .23 ‘34 1”’ 151 17.1 14$ 139 1.3$ 132 -

1 ‘[1 53 134 3” 2 131- 141 13 1 122 11 6 IS’S 3.6 1’?

113-0 2 411 146 383 1’ 151 13.1 144 139 134 132 38 “1

1 3-0 211 1’13 183 172 EI lol 134 139 13.8 132 1 8 36

1>13> II 43 217 1’4 183 1 2 167 131 1 8 1’3

1 3-1 ‘28 231 194 1’6 161 IS 141 133 128 12>’ 1 2

343- >8 228 l 1 396 183 1’? 1131 1-3 1,1, 1-16 144 139 13.3

1 EO 33 2.. 8 21 1 136 183 1’2 111 1’6 1-2 148 144 1 9 14.3

‘‘-EO .5 “5 2-3

‘3- ‘, 311 “1 .49 2’ ‘1- I’.6 ‘‘>5 14 1k-’ ‘4 -

‘ E’ 4’’ 1’., 1$ ,1 1 j’9 2,3 247 ‘, 1 322 ‘31 « ‘17 2’ ‘

11F’ “,F 211 2”” 249 226 212 196 1’’> 14 16.3 ‘>‘.4

‘3-’ -‘. lo ‘13 2-.3 ,.o 7,0 .-14 Z’ 222 21’ 312 2311 15>

3, I’E’ ‘5 37-3 “3 ‘6’ 2-14 22’> 712 ‘1 32 135 13

133-1 4 0 47 3.52 4’ 311 ‘63 24 ‘€7 258 2>2 24’

1460 ,64 347 ‘1 1 281 2 8 24’ 226 23 3 204 0.1 1313 187 1133

1,3-0 373 64 338 ‘13 293 )6 58 249 240 236 31 2 2 213

363- 4 3) 40 4 4> 3 4

1 EO 13 4° 4’4 392 6 >3. 308 31 274 6>’ 2 8

1 3-1 63 s3 ,‘4 650 440 4>.6 .18 1 31 4 iS.>’ 342 >33 31 3 049

313-, 4. 14, 474 92 155 373 308 201 3-1 )>‘.6 58

‘2F ‘ 2 49 1 - 2 411 4- 6 58 1 “>4 3,7 >4 2 ‘33 322 2$ 1

“ « -E, 4’- 7 42’ 91 33 “6 -‘ -‘ 2’I 285

1-El .4’ 4’ ‘-‘ ‘ .45 247 45) .144 4 .5’6 445 ,85

‘4E’ ‘.1 -44 .14.5 442 ‘22 ‘1$ ‘‘> 4$ ‘3.

‘.3-’ 4 4 ,44 45’ 4>4 4 -Z ‘‘2 3 “'1

1613 4 1’ ‘- - - ‘37

IE 33 ‘78 663 3,2 ‘4 44 453 46 16 4’ 49

31>1 1 3 911 “‘8 o38 5-44 64 7” ,>‘ 4-. 9 7 .30•,-

31 8> 3 513 €4 4 489 41 4513 3 4

1 S- 3 4 ‘> >93 444 5 ‘5 S 4 3 1 13

1 5143 —‘ « 6 5 ‘-‘ ‘ - $5 406

‘l’’ 3 ‘-‘ 5_ -‘‘‘ >‘-> 6’ 41 -, 13’
4 ‘‘ —‘- -

. .-,4 ,. - .4 , ‘‘ . ., 4. 1$>

‘-10 Cto5O 0.
lbar = 100 kPa.

NOTE The p T rat ngs apply only for flange types 05,11,12,13 and 21 having nominal sizes up to and inciuding

DN 600.
The p.T ratings of all other flanges shali be agreed between the manufactureo and purchaser.
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Table 18 - Pressure/temperature (pIT) ratings for flanges made of austenitic and
austenitic-ferritic steels, 1 % proof stress

Max mum a owable temperature TS in C
PN Material 1 j 1 1 1

group Maximum alossable pressure PS n bar

‘4’ , ‘, 14 ‘‘ 1’ 1’ 1

‘1. 4 ‘1 , 1., , 35 ‘7 14

15
15 15 1 4 41 ‘3 4 3

161 3, 15 6 4’ 4 ‘t” 4 41 4 7 4

IIE 3 41 9 ‘6 .4 3

15 6 .‘ 4’ S s. 43 4 41 4 3 2

‘. 1,15’ ‘3 3 44 41 3 ‘‘ ‘6 ‘ 34

‘‘E’ 3’ 4’ d’ 4

‘4E - ‘.‘ •i 4.’ 41 ‘S

‘E ‘ “. —- 41 3’ 1’ 4 11 4.’ 4,.. 4.

«3:

‘IS’ 1’ ‘. “4 ‘15 ‘..‘ «3 ‘4

1,61 1 1.’ ‘ ‘,‘ .4.’ “9 ‘3 -‘1 “4 ““
“.‘

11E .. “4 ‘ “9 ,3 ,‘i ‘, 3” ‘‘ 3 ‘1

16’ 13 1’” “1 “‘ 42 ‘8 ‘4 ‘1 ‘5 415

1, lES 39 89 S ‘3 68 ‘.4 6 r. 9 57

1361 1 ‘“ 11 1 31 7 “.‘ 8 S ‘6 ‘3

l’EL, 1, 10 “ 84 7’9 53 11 ,4 153 6

1 E 1 1 98 91 8’ ‘41 78 7’ ‘5 72 -‘ 83 3

366
1 150 115 ‘44 1 S 121 1l 1 3 .6 32 39 8’ 8-

1 El 1 S ‘60 1(3 ¶44 133 124 ‘19 lid 111 103 1 6 1’ 0 8

1115” 1. ‘19 1’3 1,1 110 1 3 ‘5 92 90 8’ 5 “3 ‘3

126’ ‘« ‘4 ‘4 I3, 13,4 12 11 4 11 4 ‘1 1 14 3 1 3: 13 1 3

16 1 ‘ED “ ‘06’ 142 ‘9 II “ 6.5 15 9 4 94 9.3 1

1’E1 ‘4 ‘6. 12 16 136 1 3 1’ 2 123 1., 3 1: 2 11 9

141,0 14 1, 7 ‘44 1.’, l”4 Ii II 1 ‘ 102 1 1 “ 3» 9?

1 ED ‘‘.4. 1”.O 3- 3: 14.0 ii..’ 1’) 1.4 125 Ii 114 Ii, 11 1

“'ED
IE” 54, 3 1 1 139 l’3 11 1C 113 133 137

1361 ‘50 ‘0 233 .303 134 186 i’3 17, l’u l6 1,6 9)

11E0 0 ‘3, 21,1 189 l’2 161 1 0 143 139 137 133 1.9

12E 2 360 33 1’ 6 393 146 l’9 1,3 163 186 15.3 98

25 136 ‘44 ‘,, ?‘O 13,3 173 161 14 1 3 146 142

1361 3’ 0 250 ‘6.) 2 8 217 3.’C ,,O 144 191 13’

1464 5.3 53 233 211 194 183 1’2 3157 II 1”8 134 149 323

1.,E” 25 7,0 44 ,23 213 ‘3 114 188 13, 173 S’S 173 1 6

I’..EO

‘‘EO S -‘1 ‘.9 .3)2 .‘6 3 211 ‘39 ‘34 314 ,1,

‘ El 4’) 343 44.3 373 3’2 3i 23’ 234 2’” 273 S’S 349 ‘54

1162 4” ‘73 9’— 3,2 .‘“ 248 74’ 229 2..2 ,.1.4 213 7’34 1,3

EI i”7 4’, 3’’ 31’ ,,29 3’i 23’ 2s6 .5’’ 2’5, -‘. ,D”2 lo

40 l’E. 4.3 (‘1 ‘-,E “3 213 2’2 215 34’ 24, 233

‘ ‘El 4 . 413 4”, 4;3 33:4 39’ ,70 ‘24 33 1 3’ 6

‘$‘3 1’ 4,35 ‘3 3.9 311 O3 .76 76’ 336 .:o2 24’ )“.9 ,‘6

‘63 4 3 44.3 39 1 364 341 3 s ‘1 1 303 2’)? ?8o 281 ,,‘ ‘ 21 7

1 EEn

1E 630 -‘88 32 476 434 46 3’8 ,61 3,0 343 36

1 El 63 «,O 65 83 24 49 468 448 4’’ 428 4)7 332 49

116$’ 63 88 32 478 434 4 6 “3 361 350 344 336 3. 1

lEO ‘1 1,3 38 ‘.46 .,18 490 “63 41 437 36 41’ 3”3 46

‘.1 1 E 6 4115- 6 ‘ 4 4’.2 4 8 47 83 ,78 367 8

1’6$ S’ ‘‘0 43, 6’ 5’4 345 ‘14 54 19 ‘,2 4’

148 9.. ‘.3 ‘‘3 5’.’ 43.2 4 414 4’3 3’3 3.9 ‘39 “4

‘“6 «‘ ‘.. ‘‘1 ‘S’
‘ 4’’ 4’’ 10 l’l 4.3 IS’ 4

‘‘ “E ‘‘.. 44 “‘. ‘.91 ‘.14 .“ ‘. ‘.4 ‘4’

‘6’ ‘‘‘ ‘‘
1’ .13 IS’ S ‘1,) ‘ii ‘39 ‘.‘ “2 3’’.

‘‘1, ‘ ... 14 “. ‘9 ‘44 ‘‘‘ ““‘ -‘3 1’ -‘‘

‘ ‘‘1,’ 1 ‘.3 S’ S’’ ‘1’ ‘ ‘14 ‘1’ ‘5 S’ 69

‘EI 1 ‘ 1 1’ ‘1’ 47 2 ‘‘5 ‘S’S 74

‘$6 1 ‘, 4
‘ 41 ‘ 31 41 ‘5’ 3

1, 1 1 373 911 “
‘‘ 1 7’ ‘1 ‘ ‘, 4

6’

‘-10 Cto5O C.
‘ 1 bar — 100 kPa.

NOTE The p’T ratings apply ony for hange types 05. 11. 12. 13 and 21 having nominal szes upto and inctuding

DN 600.
The p T ratings of aH other flanges shail be agreed between manufacturer and purchaser.
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Table 19 - Pressure/temperature (pIT) ratings for flanges made
using material groups 1C1 to 1C14

Maximum aSowable temperature TS in °0
PN Matena’

group RTaI 50 11001150120012501300135013751400142514501470150015101520T5301540155015751600

Maximum aiIowabe pressure PS in bar

101 2.5 2.5 25 2,4 3 2.2 2.0 2.0 1.9 1.6 1.4 0.9 0.6 0,4

102 2.5 2.5 2.5 2.5 2.5 2.5 2.3 2.2 2.1 1.6 1.4 0.9 0.6 0.4

1C3 2.5 2.5 2.4 2,3 2.3 2,1 2,0 1.9 1,8 1,5 1.3 0,9 0.6 0,4

104 2.3 2,2 2,0 2,0 1,9 1,8 1,7 1,6 1,6 1,4 1.2 0,9 0,6 0.4

105 2,5 2,5 2.5 2,4 2,3 2.2 2,2 2,1 2,0 1,8 1,8 1,7 1,6 1,1

107 2,5 2,5 2,5 2,5 2,5 2,5 2,4 2.3 2,2 2.0 2.0 1,9 1,7 1,3 1,0 0.9 0,7 0.6 0,6

109 2.5 2,5 2.5 2.5 2.5 2,5 2,4 2.3 2,3 2.2 2,2 2.1 1.7 1.2 1,0 0.9 0.8 0,7 0,6 0.4 0.2

1010 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.4 2.4 2.3 1.8 1.4 1.2 1.1 0.9 0.8 0.7 0.5 0.3

1013 2,5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.4 2.4 2.3 2.2 1.5 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.3

1014 2.5 2.5 2.5 2.5 2.5 2.5 2,5 2.5 2,5 2.5 2.5 2.5 2,1 1.4 1.2 1.1 0.9 0.8 0,7 0.5 0,3

101 6.0 6.0 6.0 5.8 5,6 5.4 5.0 4.7 4.6 4.0 3.3 2.3 1.5 1.0 - - - - - - -

1C2 6.0 6,0 6.0 6,0 6,0 6.0 5,5 5.3 5.1 4.0 3,3 2,3 1,5 1,0 ‘ -

103 6,0 6.0 5.8 5,7 5,5 5,2 4,8 4.6 4.5 3,8 3,1 2,3 1,5 1,0

104 5,5 5,4 5,0 4,8 4,7 4,5 4.1 4,0 3,9 3.5 3,0 2,2 1,5 1,0

6

107 6.0 6.0 6.0 6,0 6,0 6.0 5.8 5,6 5.4 4.8 4,8 4,7 4.2 3,1 2.5 2.2 1,8 1,6 1,4 -

109 6.0 6.0 6.0 6.0 6.0 6.0 5.8 5.6 5,5 5.4 5,3 5.1 4,1 2,9 2.5 2.2 1.9 1.6 1.4 1.0 0.7

1010 6.0 6,0 6.0 6,0 6.0 6.0 6.0 6.0 6.0 5,9 5.8 5.7 4.3 3.3 3.0 2.7 2.3 2.0 1.7 1.2 0.8

1013 6,0 6.0 6.0 6.0 6.0 6.0 6,0 6,0 5.9 5.8 5.6 5.4 3.6 2.4 2.2 1.9 1.7 1,5 1.4 1,0 0,7

1014 6.0 6,0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6,0 5,2 3.5 3.0 2.6 2.3 1,9 1,7 1.2 0.8

101 10,0 10,0 10.0 9,7 9,4 9.0 8,3 7.9 7,7 6,7 5,5 3,8 2.6 1.7

102 10,0 10,0 10.0 10,0 10,0 10,0 9.3 8,8 8,5 6,7 5.5 3,8 2,6 1,7

103 10,0 10,0 9.7 9,4 9,2 8,7 8,1 7,7 7,5 6,3 5.3 3,8 2,6 1,7

104 9,1 9,0 8.3 8,1 7,9 7,5 6,9 6,6 6,5 5,9 5.0 3,8 2.6 1,7

10 105 10,0 10,0 10.0 9.6 9.3 9.1 8,8 8.5 8.3 7.4 7.2 7,0 6.4 4,6

107 10.0 10,0 10.0 10.0 10.0 10.0 9.72 9.4 9.0 8.0 8.0 7,8 7.1 5.1 4.2 3.6 3.1 2.6 2,4

109 10.0 10,0 10.0 10.0 10,0 10,0 9,72 9.4 9.2 9.0 8.8 8.6 6.8 4,9 4.2 3.7 3.2 2.8 2.4 1.7 1,1

1010 10.0 10,0 10,0 10.0 10.0 10.0 10,0 10.0 10,0 9.9 9.7 9,5 7.3 5.5 5.0 4.4 3.9 3.4 2.9 2.0 1.3

1013 10.0 10.0 10,0 10,0 10.0 10.0 10.0 10.0 9,9 9.7 9.4 9,1 6.0 4.1 3,6 3.3 2,9 2.6 2.3 1,7 1.2

1014 10,0 10,0 10,0 10,0 10.0 10.0 10,0 10.0 10,0 10,0 10,0 10,0 8.7 5,9 5,0 4.4 3,8 3,3 2,9 2,0 1,4

101 16,0 16,0 16.0 15,6 15,1 14,4 13,4 12.8 12,4 10,8 8,9 6,2 4,2 2,7

102 16,0 16,0 16,0 16,0 16,0 16,0 14,9 14.2 13,7 10,8 8,9 6,2 4,2 2,7

103 16,0 16,0 15.6 15,2 14.7 14,0 13,0 12,4 12,1 10,1 8.4 6.1 4,2 2,7

104 14.7 14.4 13.4 13,0 12,6 12,0 11,2 10.7 10.5 9,4 8.0 6,0 4.2 2.7

16 105 16.0 16.0 16.0 15.5 15.0 14,6 14.2 13.7 13.311.9 11.6 11.3 10.4 7,4 - - - - -

-

107 16.0 16,0 16.0 16,0 16.0 16.0 15.5 15.0 14.5j12.9 12,9 12.6 11,4 8,3 6,7 5.8 5.0 4,2 3.9 - -

109 16.0 16.0 16.0 16,0 16.0 16.0 1.5,5 15.0 14.8114.5 14.1 13,8 11.0 7.9 6.8 6.0 5.2 4.5 3.9 2.7 1.8

1010 16.. 0 16.0 16.0 16,0 16.0 16.0 16.0 16,0 16,0’ 1.5,9 15.6 15.3 11 7 8.9 8.0 7.1 6.2 5,4 4.7 3.2 2,1

1013 16,0 16.0 16.0 16.0 16,0 16.0 16,0 16,0 15,9 15,6 15.1 14.6 9.6 6.6 5,8 5.3 4,7 4,1 3.7 2,7 1.9

1014 10015.010016.015.014.3l6,016.316,016.3 6,015.09 071 6,1 5.3 3,6[3.2 2.2

(continueo)
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Table 19 - (concIudea

EN 1092-1:2001 (E)

Maxmurn aiowab e temperature TS 1fl C
MatenaL

1 r T
group RT 01 200 0T 0454 442450L47540010$ 0304C07C00

Maxmum a3owabte pressure PS n bar
— — — — -,,

——

1C1 2.0 250 230.74.3 73.727520.920.2 19.4 113j 976.5 .T2 -

—, ,,.

• 1C) 25.0 25.0 25.0250 23.0 25.0 23.3:22.2 214 163 14.0 3 6.5 4)
-j—-,- —

03 230 2 0 2 23 230 21 20 9 188 159 13 3 b 69 42
— -. T —- 4 .

1C4 i3.025l209,20,4j197118.8i175J16,7j16.5 148[126195,5t4. 4 1 4t T T T T t
105 250250 25,024,2 234 22822 fl21 4120.8 186118.211 7 162 11.7

4- 4 4 -- 4 +

107 I?50’25.0,25.0!25.O 29.025.0124.3 23,5122.7 201 20.11191 1413.0 10.6 9,2 .816.6 6.1

3

_2214D1O30

40 25.0 25,0 24.9 24 i

10340.0 40.0 39,01380 36.9 35.1 32.6!31.1 30.1 254 21.2 15.4 10.5 6.8 - -

--. ---

1C4 36.8 36.1 33.5 32.6 316 30.1 j26.7 26.3 23720.1 15.2 10.5 68 - - . - - -

1C5 400 300 400 387 37.4 36.5 35.4’343 33.3’298 29.1 283 260 1871 -

.,---—— .3_ — — .._ —

1C7 40,0 40,0 400 4009 40,0 38,9 37,6 36,3{32.2 32.2 31,6 28.6 2O,7 16.9 14.7 12,5 10.7j9,8

1C9 40,0 40,0 40,0 4O,040,0 40,0 38,9 37.j46,2 35.4 345 27,4 19,9 1 71445 1 13.1 11.31 9,8 6.8 4.7

1010 4073 401) 43.0 40.440 10.0 40.0 43.01401) 39,7 393) 38,3 23.2 22.32O.i 157 1146 123) 8.1 573

1C13 40.0 40,0 40,0 40.040.0 40040.0 40.0,39,8. 38.9 37.8 36.4 24.1 166 14.71 133 11.8 10.4 9.3 6.9 4.8
— .----

.

T - 1—-•----•
1014 4073 40.0 103) 401)43.0 40143.0 40.0140.04073 40.0 403) 35.0 3.7i20.24’,8 15.5 l3.ill.7 8.1 3.5

1C1 630 63.03,0 61,5 59.6 56.8152.7 50.3jt9.0142.5 35.2 24,5 16.6 10.8 ‘ ‘
-

1C2 633368,068,0 64 487 - — -

103 63.0 63,0 61,4 598L58” 55.2151,3 48.9 47.5 40,0 33.4 24,3 16.6 10.8

1C4 57.9 53.8 52.7 5t4T49.8 47.4 44.0 42,1 41.5,37.4 31.7 24.0 16,6 - -

105 63.0 6140 631) 61.0,58.9 541,557,1.54.0 52.446.9 4533 4473 4023 29,51. - - - -

107 63.0 63.0 63.0 63.0 63.0 63.0 61.2159.2 57.2150.7 50.7 49.7 45,0 32.726.6423.2 19.8 16.8 15.4 - -

1C9 63,0 63.0 63,0 63.0 63.0 63.0 61,2159.2 58.1157,1 55,7 54.3 43,2 31.4:26.9 23.8 207 17,8 15,6 10,8 7.4

1CIO

1013 63,0 63.0 63,0 63,0 63.0 63.0 63,0 63,0 1.3 59,6 57,3 37,9 26,1 23,2 20.9 18,6 16.4 14,8 10.9 76
------

-

1C1 100 1001 100 97.7 94.7 90.1 83.6 79,8 77,8167.5

63.0 63.0 55.1 37.3 31.9 28.1 24.3 20.9 18.4 12.8 8.7

— — i —

102 1100 100 100 100 100 100 93.1 88.9 85.467.5,55.9 38.9 26.317.1 - - - - - -

103 1100 100 97,4 94.9 92,2 8781.4j77,7 75,363,4j.1 38,5 26.3j17 1
-

j -

- 1
E 1C4 T91 9 90,2 83,7 814790 75 2169.8166,8 65,8_59,3150.3 38,1 26,3117,1 1 t- - -

L - - -

‘ t • t , - t 4 - -

, 1C 100 100 96 8793.5 91248.5l85.7 83’274’4V2’870,7 64,5j,46.8 1 — 1 —

1 C7 100 100 100 100 100 100 97,294.0 90.8 80.4.80.41789 71,5151.9 12.3136.8 31.4126.6.245, - -

,
-- 7 — -

., — ,
—f — - —— .,

109 100 lOOi 100 100 100, 130 97.2 94.0 92.390,6884 86.2 68.6 49,9 12,7378 32.8 28.2’24,7’17.1 118’
— •

, —- 1 1

,_1Gb i70,10011101i00 100

NOTE The p T rat’ngs apply ony or tlange types 05, 11. 12. 13 and 21 navng nornnal szes up to and including

DN 600.

The p/T ratings of aH other flanges shali be agreed between manufacturer and purchaser.

1C13 25,0

1C14

1CI

1C2
4O.O

25.0

25,0

40,0

PN

25

40

63

25,0

25 0

40 0

125.0

391 37,9.36,0j339

25,0 25 0125.0

31.1 270122,4

40.040.0140.0 40,0 10,0 37.2 35.6134.2 270 22,4

22,815.110.4_9.1 8,2 73

25,0 21,9 14812,6

15,6 10,5 6.8

15.610.5 68 -

6.5

8,2

.3.3

7,2 5,0

ZE

1C14 630 63.063.0 63.0 63.0 63.0 630163.0 63.0 63.0

100

55,9 38.9 26,3 17,1

1013 ‘100100 100 122±100 100L10044004,99.6 97394.63)10

tZ1oo 1001000

-10Cto50 C.
1 bar= 100 kPa.

60.2

84442:614 644433 22040
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EN 1092-1:2001 (E)

Table 20 - Pressure ratings (pIT) ratings for PN flanges made
using material groups 2C1 to 2C7

1 PN 1atenaI
Maximum aHowabe temperature TS n

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

Maxmum aliowable pressure PS n bar

201 2,3 2.2 1.8 1,7 1,6 1.5 1,4 1.3 1,3 1,3 1,2 1,2 1.2 1.2 1,2 1.2 1,2 1,1 1,1 1.0 0,8

202 23 2.2 1,9 1,7 1.6 1,5 1,4 1,4 1,3 1,3 1,3 1,3 1,3 1.3 1,3 1,3 1.3 1,3 1.2 1,2 0,9

203 1.9 1.8 1.6 1,4 1.3 1.2 1.1 1.1 1.0 1.0 1.0 1.0 - - - - -

2.5 2C4 2.3 2.2 2.0 1.9 1.7 1.6 1.5 1.5 1,4 1.4 1.4 1.4 1.4 1.4 1.3 1,3 1.3 1.3 1.3 12 0.9

205 2.3 2.2 2.0 1.9 1,8 1,7 1,6 1,6 1.5 1,5 1.5 1.5 1,5 1.5 1.5 1,5 1,5 1,5 1.4 1.2 0.9

2C6 2,1 2,1 1.9 1,8 1,7 1,6 1,5 1,4 1,4 1,4 1,3 1,3 1,3 1.3 1,2 1,2 1,1 1,1 1,0 0,9 0,7

207 2,1 2,1 1,9 1,8 1,7 1.6 1.5 1.4 1,4 1,4 1.4 1.3 1,3 1.3 1,3 1.2 1,2 1,1 1.1 1,0 0.8

201 5.5 5.3 4.5 4.1 3.8 3.6 3.4 3.2 3.2 3,1 3.0 3.0 2.9 2.9 2,9 2.9 2.8 2.8 2.7 2.4 1.9

202 5.5 5.3 4,6 4.2 3.9 3.7 3.5 3.3 3.3 3.2 3,2 3.2 3,1 3.1 3,1 3.1 3.1 3.1 3.1 2.8 2,3

203 4,6 4.4 3,8 3.4 3,1 2,9 2,8 2,6 2.6 2.5 2,5 2,4 - - - - - -

6 204 5,5 5.3 4.9 4,5 4,2 4,0 3,7 3.6 3,5 3,5 3,4 3,4 3,3 3.3 3,3 3,3 3,3 3,3 3,2 2,9 2,3

205 5.5 5.4 5,0 4.7 4,4 4,1 3.9 3,8 3.7 3,7 3,7 3,7 3,7 3.7 3.7 3.6 3.6 3,6 3.5 3,0 2.3

206 5.1 5.0 4,6 4,3 4,1 3.9 3.7 3.5 3.4 3.4 3,3 3.2 3.2 3.1 3.1 2.9 2,8 2,7 2,5 2.1 1.6

207 5.1 5.0 4.6 4.3 4,1 3.9 3.7 3.5 3.4 3.4 3.3 3,2 3.2 3.1 3.1 3.0 2.9 2.8 2,7 2,5 1.9

201 9,1 8,8 7,5 6,8 6.3 6,0 5.6 5,4 5,4 5,2 5,1 5,0 4,9 4.9 4,8 4,8 4.8 4,7 4,6 4,0 3.2

2C2 9,1 8,9 7,8 7.1 6,6 6,1 5,8 5.6 5.5 5,4 5,4 5,3 5,3 5.2 5,2 5,2 5,2 5,1 5.1 4,7 3.8

203 7,6 7,4 6.3 5.7 5.3 4.9 4.6 4.4 4.3 4.2 4,2 4,1 - - - -

10 204 9.1 8 9 8.1 7.5 7,0 6.6 6.3 6.0 5.9 5,8 5.7 5.7 5.6 5.6 5.5 5.5 5.5 5.5 5.4 4,9 3.9

205 9.1 9.0 8,3 7,8 7.3 6.9 6,6 6,4 6.3 5.2 6.2 6.2 6.1 6.1 6,1 6.1 6.1 6,0 5.8 5,0 3.8

206 8,5 8,3 7.6 7,2 6,8 6,5 6.1 5,9 5,8 5,6 5,5 5,4 5.3 5.2 5,1 4.9 4,7 4,5 4,2 3,5 2.8

207 8,5 8,4 7.6 7.2 6,8 6,5 6,2 5,9 5.8 5,7 5,5 5,4 5,3 5.2 5,2 5.0 4,8 4,7 4.6 4,1 3.2

201 14,7 14.2 12,1 11.0 10.2 9.6 9.0 8.7 8.6 8,4 8.2 8.1 7.9 7.8 77 7.7 7.6 7.5 7.3 6,4 5,2

202 14.7 14.3 12..5 11.4 10.6 9.8 9.3 9.0 8.8 8.7 8.6 8.5 8,5 8.4 8,3 8.3 8.3 8.3 8.2 7,6 6.1

203 12.3 11.8 10,2 9,2 8,5 7.9 7,4 7,1 6.9 6,8 6.7 6.5 - - - - -

16 204 14,7 14.4 13,1 12,1 11,3 10,7 10,1 9,7 9,4 9.3 9,2 9,1 9.0 8,9 8,9 8,8 8,8 8,8 8,7 7,9 6,3

205 14.7 14.4 13,4 12,5 11.8 11,2 10,6 10.2 10.1 10.0 9,9 9.9 9,8 9.8 9,8 9.8 9,8 9,7 9.4 8,1 6.1

206 13,7 13,4 12.3 11.6 10.9 10.4 9.9 9.4 9.2 9.1 8.8 8.7 8,.5 8.3 8,2 7.9 7.5 7,2 68 5.7 4.5

207 13,7 13.4 12.3 11.6 11.0 10.5 9.9 9.5 9.2 ‘9.1 8.9 8,7 8.5 8.4 8.3 8.0 7.7 7,5 7.4 6.6 5.2
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EN 1092-1:2001 (E)

Table 20 - (conciuded)

Maxmum aSowable temperature TS n 0
PN Materla

group RT 150 1100 jiso joo 250 1300 1350 J375 1400 j425 1450 I j500 1510 520 1530 540 isso 1600

Maximum aHowable pressure PS .n bar•

201 233 22.1 18.9 17.2 6.0 15.0 14.2 137 13.5 13.2 12.9 12,7 12.5 12.3 122 12 1 12.0 11.9 11.5 10.1 32

202 23,0 22.3 195 178 165 155 14,0 14,1 13.8 136 13.5 13.1 13.3 13.2 13,1 13,1 13,0 13,0 1.9 120 96

203 19.2 18.5 16.0 145 1 3,3 12,4 11 7 11.1 10,9 10 7 10,5 103

25 204 23,0 22.5 20.4 19.0 17.7 16,7 15.8 in,? 14.8 14.6 14.4 14.3 14,1 14.0 13,9 139 13.8 13.8 136 124 9.8

205 23.0 22.6 20.9 19.6 18.4 174 16.6 16.0 158 157 15.6 15.5 154 15.4 153 15.4 153 152 14.7 12.7 9.6

206 21,n 21.0 192 18,1 17.1 16,3 15.5 148 14.5 132 13,9 13.6 133 13.1 129 12.4 11.8 112 10.7 8.9 7.0

207 215 210 19,2 18,1 17,2 16,3 15,6 14.8 14.5 14.3 140 13.7 134 131 13.0 12,6 12,2 11.8 11.6 10,4 8.1

201 36M 35.4 303 27,5 25,5 24.1 22,7 219 21.6 212 206 20,3 19.9 19.6 19,5 19,4 192 19,0 18,4 16,2 13,1

202 36.8 35.6 31.3 28.5 26.4 24.7 23.4 22.6 22.1 21.8 21.6 21.4 21.2 21.0 21.0 20.9 20.8 20.8 20.7 19.1 15.5

203 30.6 29.6 25,5 23.1 21.2 19.8 18.7 17.8 1’.S 17.1 16.8 16.5 - - - -

40 204 36,8 35.9 32.7 30,3 28,4 26,7 25.3 24,2 23.7 23.4 23,1 22.8 22.6 22.4 22.3 22.2 22.1 22.0 21.8 19.9 15,8

205 36,8 36.1 33,4 31,3 29,5 27.9 26,6 25,6 25.2 25,1 24,9 24.8 24,7 24.6 24,6 24,6 24,6 24,3 23,5 20.4 15,4

206 34,3 33.6 30,7 29,0 27,4 26,0 24.8 23.7 23.2 22,8 22,2 21,8 21,3 20,9 20,7 19,8 18,9 18.0 17.1 14,4 11,3

207 34.3 33.6 30.8 29.0 27.5 26,1 24.9 23.8 23.2 22,9 22.3 21.9 21,5 21.0 20.8 20.2 19.5 18.9 18.5 16.6 13.0

201 579 55.8 47.7 43.4 402 37.9 3513 34.5 34.0 33.3 32.5 31.9 31.3 30.9 30.7 30.5 303 29,9 29.0 25.5 20.7

202 57,9 56.1 49.2 44,9 41.6 38.9 36,9 35,5 34.9 34.4 34.0 33,7 33,5 33.2 33,0 32,9 32,8 32,7 32.6 30,2 24.4

203 48,3 46,6 40,2 36,4 33.5 31,1 29,5 28.1 27,5 27.0 26.5 26.0 - .
-

63 204 57,9 56.6 51,4 47,8 44,7 42,0 39.8 38.2 37,4 36,8 36.3 36.0 35.6 35.3 35,1 35.0 34,9 34,7 34.4 31,3 24,8

205 57.9 56.8 52.6 49.4 46.4 43.9 41,9 40.3 39.7 39.6 39.2 39.0 38.9 38.8 38.8 38.7 38.7 38.3 37.0 32.1 24,3

2C6 54.1 52.9 48.3 45.7 43.1 31.0 39.0 373 36.6 35.9 35.0 34.3 33.6 32.9 32.6 31,2 29.8 28.3 26.9 22.6 17.8

207 54,1 52.9 48.5 45.7 43,3 41.2 39,2 37,4 36,6 36,1 35.2 34,5 33.8 33.1 32,8 31.8 30.7 29.7 29.2 262 20,5

201 91,9 88.6 75,7 68,8 63.9 60,2 56,8 54.7 54,0 52,9 51,6 50,7 49,9 49,1 48.7 484 48,0 47,5 46,0 40,5 32,8

2C2 91.9 89.1 78,1 71,3 66.0 61.8 58.5 56,4 55.3 54,5 54.0 53,4 53,1 52.6 52.4 52.2 52.1 51.9 51,7 47,9 38.7

203 76,6 74.0 63.9 57,8 53.1 49.4 46.8 44.5 43,7 42.9 42,0 41.2 - - - - - -

100 204 91.9 89.8 81 6 75.9 70.9 66.7 63.2 60.6 59.3 58.5 57.6 57.1 56.5 56.0 55.8 55.6 55.3 55.1 54.5 49.7 39.4

205 91.9 90.2 836 78.4 736 69,7 66.5 64.0 63,1 62,8 62,2 62.0 61,7 61,6 61.6 61.5 61.3 60,8 58.8 50.9 38.5

206 85,8 83.9 76,7 72.5 68,4 65,0 61,9 59,2 58,0 56,9 556 54.4 53,3 52.2 51,8 49,5 47,2 45,0 42,7 359 28,2

207 85,8 84.0 76.9 72 5 68,7 65.3 62.2 n9 4 58.1 57,2 55.9 54.8 53.6 52.5 52 1 50,4 48,7 47.2 46.3 41 6 32.6

-10 Cto5O 0.
1 bar = 100 kPa.

NOTE The o T rat ngs apply ony for flange types 05, 11, 12, 13 and 21 hav ng rormnal s zes up to and ncludng

DN 600
The p•T ratings of all other flanges shali be agreed between manufacturer and purchaser.
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Table 21 - Minimum hub radius after back facing

Flange size
R2nun.

Up to and inciuding DN 50 2

Over DN 50 and up to inciuding DN 200 3

Over DN 200 5

NOTE For dimensions of R1 see tables 6 to 13.

Figure 13 - Minimum hub radius after back facing
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Annex A
(normative)

Butt weld-end preparation

Uness otherwise specified. for flanges in accordance with this European Standard the weding

end connections given in figures Al to A,3 shail be used. Additional types of weiding ends are

specified in EN 29692 and example of deslgns in EN 17O81 and may be used by agreement

between the equipment manufacturer and the flange manufacturer.

Dimensions in millimetres

NOTE 1 For ‘langes requred to connect to orntc steel pipe of nomna wall thckness loss than 6.8 mm the

weldng ends should ho f n shed to a slight chamfer or be square, at the ophon of the manufacturer,

NOTE 2 For fanges requ red to connect to austendic stwr’less steel ppe of nomnal wall thckness 3,2 mm or

loss, the we dng ends should be hnshed to a sl ght chamfer.

NOTE 3 The wall thckness o toe flange. Ahch connects to the ppe. should not be loss than the ope

th.ckness or be more than 3 mm thcker.

Figure Al — Welding end connection for wall Figure A.2 — Welding end connection for wall
thickness s 5 mm to 22,2 mm thickness s 22,2 mm

Figure A.3 - Permissible bevel design for unequal wall thickness
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Annex B
(informative)

Material groups

The material groups contain matenals of similar chemical’mechanical properties and corrosion
resistance in order to facilitate an equivalent application of materials in a group depending 0fl

pressure, temperature and fluid.

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

1 EO unalloyed structural steels without guaranteed thermal-temperature strength.
application range —10 0 to +100 C:

1E1 unalloyed structural steels with thermal-temperature strength according to AD
Merkblatt W1. July 1995, table 4. application range. —10 0 to 300 C:

2E0 unalloyed steels without guaranteed thermal-temperature strength, application
range 350 C up to 400 0;

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

4E0 low alloyed steels with 03 0,0 molybdenum:

5E0 low alloyed steels with 1 0 chromium and 0.5 00 molybdenum:

6E0 low alloyed steels with 2 chromium and 1 % molybdenum:

6E1 alloy steel with 5 o chromium and 0,5 00 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/mm2at room temperature;

7E2 low-temperature high alloy nickel steel:

7E3 10w temperature steels with strength values for elevated temperatures according
to AD-Merkblatt W1O, November 1987, table 3a. application range up to 300 0.
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The follow ng groups of materials contain creep-resistant fine-grain steels, differentiating only in
strength:

8E0 yield strength 225 N/mm2min at room temperature;

8E1 yield strength 285 Nmm2 min at room temperature:

8E2 yield strength 315 Nmm2min at room temperature:

8E3 yield strength 355 Nimm2 min at room temperature:

9E0 high-temperature-tough ferritic steel with 12 ° chromium. 1 molybdenum and
0.5 o vanadium.

The following groups contain austenitic stainless steels. with differences in corrosion resistance,
weldability and strength, Groups 1OEO up to 12E0 are free of molybdenum. groups 13E0 to 15E0
are alloyed with molybdenum:

1OEO extra low carbon steel (ELC-steel);

1OE1 ELC-steel. nitrogen-alloyed;

11 EO standard carbon-content:

12E0 alloyed with elements, which form extra stable carbides;

13E0 extra low carbon steel with molybdenum;

13E1 extra low carbon steel with molybdenum and nitrogen alloyed;

14E0 standard carbon-content alloyed with mo!ybdenum:

15E0 alloyed with molybdenum and elements, which form extra stable carbides;

1 6E0 austenitic-ferritic steels,
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Annex C
(1 nformative)

Approximate masses of flanges and collars

Tab{es C.1 to C.8 give caiculated masses of flanges and ancillary components. which may be

used for guidance only.

These calculated masses are based on nominal dmiensions given in tables 6 to 13, and on

densities of 7,80 glcm’ for steel materials.

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

permitted tolerances given in table 14.

Table C1 - Masses of flanges PN 2,5

Masses n kiloorams

DN
Type Type Type

01 05 11

1200 101.5 505,0 77.5

1400 128.0 724.5 89.5

1600 171,0 996.0 117.5

1800 202,5 1305,5 135,0

2000 240.5 1699.5 153.0

2200 - - 196.0

2400 - - 213.0

2600 - - 230,5

2800 - - 283.5

3000 - 304,5

3200 -
- 324,5

3400 - - 365.5

3600 - - 410.5

3800 - - 457.0

4000 - 480,5
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Table C.2 - Masses of flanges PN 6

Masses n k barams

DN
Type Type Type Type Type Type

01 — 02 05 11 12 32
10 0,5 0,5 0,5 05 0,5 0,5

15 0,5 0 5 0,5 0,5 0,5 0,5

20 0.5 057 0,5 0,5 0,5 0,5

25 0,5 0,5 1,0 1,0 1,0 0,5

32 1,0 1,0 1,0 1,0 1.0 0,5

40 1,5 1,5 1,5 1,5 1,5 0,5

50 1,5 1,5 1,5 1,5 1,5 0,5

65 2,0 2,0 2,0 2.0 2.0 0,5

80 3,0 3,0 3,5 3,0 3,0 0,5

100 3,5 3,0 4,0 3,5 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 5,0 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 38,5 22,0 - 6,0

450 24,5 23,5 51,0 25,0 7,0

500 26,5 25,5 60,03 29,5 8.5

600 35.0 33,5 103,0 43,0 - 9,5

700 - 178,5 43,5 -

800 - 252.0 52,0 -

900 - 335,5 61,5 -

1000 434,5 67,0

1200 - 717,5 105,5

1400 - - 1094.0 149,0 - -

1600 - 1545,0 181,5 - -

1800 - 2131.0 235,0

2000 - 2862,0 302,0 - -

2200 - - - 380,5 -

2400 - - - 463,0 - -

2600 - - 558,0

2800 - - - 648,5 - -

3000 - - - 736,0 - -

3200 - - - 875,0 - -

3400 - - - 1025,5 - -

3600 1228,7

57



EN 1O921:2OO1 (E)

Table C.3 - Masses of flariges PN 10

Masses in kilonrams

DN
Type Type Type Type Type Type 1 Type Type

01 02 04 05 11 12 1 32 34

9.0 8.0 .5 11.5 10.5 3.0 5.0

250 12.0 11.5 10.0 24.0 15,5 13.0 35 65

300 13.5 13,0 11.5 31.0 18.0 15.0 4.0 8,0

350 20.5 19.5 15.0 39.5 24.5 23.5 7.5 12.0

300 27.5 26.5 21,0 49.5 29.5 29.0 9.0 15.0

450 33,5 32.5 26.0 63.0 34,0 33.5 10.5 16.5

500 40.0 39,0 31.0 75.5 39.5 40.5 12.5 20,0

600 54.5 52.5 43,5 124.0 56.0 56,0 14,5 24,0

700 - - 182,5 65.0 - -

800 - - 260,0 87,0 - - -

900 - 344,0 106,0 - -

1000 473,5 123.0 -

1200 - - - 765,0 184.0 - - -

1400 - - - - 252.0 - -

1600 - - - - 363.0 - -

1800 - - - 445.5 - - -

2000 - - - - 558,0 - - -

2200 - - - - 702,5 - - -

2400 - - - - 860.5 - - -

2600 - - - - 1010.5 - - -

2800 - - - - 1208,0 - - -

3000 - - - - 1461,0 - - -
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Table C.4 - Masses of flanges PN 16

Masses in kiloararns

DN Type Type Type Type Type Type Type Type

01 02 04 05 11 12 32 34

65 3.0 3.0 3.0 3.5 3.0 3.0 1.0 1,0

80 3.5 3.5 3.0 4.5 4.0 4.0 1.0 1.5

100 4.5 4.5 4.0 5.5 4.5 4.5 1.5 2,0

125 5.5 5,5 4,5 8,0 6,5 6,5 1,5 2,0

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 5.5 10.0

350 28,0 27,5 21,5 48,0 32.0 28,5 10,0 12,5

400 36,0 35.0 27,0 63,5 40,0 36,5 12,5 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

600 96,0 94.0 78.5 226.5 116,5 107,5 28.5 43,0

700 - - - 236.0 87,0 - - -

800 - - - 325.0 111,0 - -

900 - - - 437,5 129,0 - -

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 - Niasses of flariges PN 25

Mases ograms

Type Type Type Type Type Type Type Type
DN

01 02 04 05 11 12 32 34

200 14.5 14.0 11,5 22.5 17.0 15,0 4.5 7.5

250 20,0 19,5 17,0 33,5 24,0 21,0 5.5 10.0

300 26,5 26,0 22.0 46,5 31,5 28,0 8.5 14,5

350 42,0 41,0 32.0 68.0 48,0 46.5 14.5 22,0

400 55,0 54.0 42.5 89.5 63.0 59,5 18.0 28.5

350 64.5 63.0 50.0 120.0 75,5 71,5 21.0 32.5

500 84.0 82.0 63,5 150.0 96.5 89.5 27.0 43.5

600 127,5 124.5 98.5 244,5 138,6 129,5 34.0 56.5

700 - - 143,5 - -

800 - - - 193,5 - -

900 - - - 237.0 - - -

1000 - - - - 310.5 - -
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Table C.6 - Masses of flanges PN 40

Masses n k!oarams

DN
Type Tyoe Type Type TyDe Type Type Type

01 02 04 05 11 2 32 34
-.___

10 0.6 0.5 0.5 ‘.0 0.5 0.5 0.5 0.5

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 5,5 5,0 4,5 1,0 1,5

100 6,0 6,0 5.0 7,5 6.5 6,5 1,5 2,5

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 5.5 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 41.5 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

‘ 600 189,5 186.0 149,5 331,0 211.5 176,0 53,32 91.74
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Table C.7 - Masses of flanges PN 63

Masses n Moarams

DN
Type Type Type Type

01 05 11 12

50 4 5 5,0 4,5 4,5

65 50 6,0 5.5 5,5

80 6,5 7,5 6,5 65

100 8,5 10.5 9.5 9,0

125 12,5 16,5 14,5 14,0

150 18,0 24,5 21,5 20,0

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

400 121,0 155,5 129,0 -
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Table C8 - Masses of flanges PN 100

Masses ri kograms

DN
Type Type Type Type

01 05 11 — 12

10 1.0 1,0 1,0 10

15 1,0 1,5 1,0 1,0

20 2,0 2,0 2,0 2,0

25 2,5 2,5 2,5 2,5

32 3,0 3,5 3,0 3,0

40 4,0 4,5 4,0 4,0

50 5,5 6,0 6,0 5,5

65 7,0 8.0 7.5 7,0

80 8,0 9,5 9,0 8,0

100 11,0 14,0 13,0 12,0

125 18,5 22,5 21,0 18,5

150 25,0 30,5 28,0 24,5

200 44,5 54,5 50,0

250 71,0 87,5 81,0

300 107,0 131,5 117,97 -

350 154,0 179.0 167,25 -

400 199.5 - - -

500 339,5 - - -
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Annex 0
(intormative)

Additional materials

AddtionaI materials may be used as follows:

Table Di - Additional materials

Material name Material number Material group

021 a t0432 lEO

C22.8 a 1 O46O 3E0

a According to DIN 2528
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Annex E
(intormative)

Determination of pIT ratirigs for flanges using EN materials

The pT 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:

b) the pressure is calculated from PS PN

t is limited to PS PN:

c) For the value R the value R€H or R02 and the rupture stress o is used for all

matenals. For austenitc materials, the value R1 (1 00 proof stress) is used for the

additional pIT rating tables;

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

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

t) if a material group comprises vartous materials, the material with the lowest strength
shall be chosen for calculation. It this is a casting and t 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
(intormative)

Determination of pIT ratings for flanges using ASTM materials

The p/T ratings n 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 II. Materials — Part D Properties 1995 edition July,
1995— 1996 addenda issued 315t December 1996;

DesignStrength
b) the pressure is calculated from: P.S = PN

22

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/mm2,

NOTE Temperatures n 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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Annex ZA
(informative)

Essentiat 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 Dîrective 97/23/EG (Pressure Equipment Directive, PED).

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

The following clauses of this standard are likely to support requirements of Directive 97/23/EG.

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) Qualifyïng
subclause of Directive 97/23/EG remarks/

of this notes
European
Standard

51 Annex 1, Materials:
Clause 4 Materials for pressure equipment to be suitabe during

lifetime
- unless replacement is foreseen.

Annex 1 Materials for pressurized parts to have appropriate
Clause 4.la) properties for all operating and test conditions:

- to be sufficiently ductile and tough;
- characteristics of material to comply with ESRs at 7.5
- to be selected in order to prevent brittie-type fracture. or
appropriate measures to be taken.

(continued)
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Annex 1 Design
Clause 2

Table ZAl (conctuded)

Permissible general membrane stresses, for
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 gram steel and specially heat
treated steel;
- 2/3 Re/t and 5/12 Rm/20
Austenitic steels:
- if elongation after rupture exceeds 30 %: 2/3 Re/t
- 1f elongation after rupture exceeds 35 O: 5/6 Re/t and
1/3 Rm/t

5,5

Clause/ Essental requirements (ER’s) Quahfying
subclause of Directive 97 23/EG remarks/

of this notes
European
Standard

Annex 1. To be designed to ensure safety throughout ntended hfe
Clause 2.1 to incorporate approptiate safety coefficients.
Annex 1, To be designed for adequate strength.
Clause 2.2
Annex 1. To be designed for loadings appropnate 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 eguipment.
Annex 1,
Clause 7.1.2

5.10 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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