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National foreword

This standard has been prepared by Technical Committee CEN/TC 74 “Flanges and their joints” (Secretariat:
DIN, Germany).

The responsible German body involved in its preparation was the Normenausschuss Rohrleitungen und
Dampfkesselanlagen (Piping and Boiler Plant Standards Committee), Technical Committee NA 082-00-16 AA
Flansche und ihre Verbindungen.

The DIN Standards corresponding to the International Standards referred to in clause 2 of the EN are as
follows:

ISO 7-1 DIN EN 10226-1
ISO 7-2 DIN EN 10226-2
ISO 2768-1 DIN ISO 2768-1

Amendments

This standard differs from DIN EN 1092-1:2002-06, DIN 2500:1966-08, DIN 2501-1:1972-02,
DIN 2512:1999-08, DIN 2526:1975-03, DIN 2528:1991-06, DIN 2548:1969-04, DIN 2549:1969-04,
DIN 2550:1969-04, DIN 2551:1969-04, DIN 2627:1975-03, DIN 2628:1975-03, DIN 2629:1975-03 and
DIN 2638:1975-03 as follows:

a) Flanges PN 160, PN 250, PN 320 and PN 400 have been introduced.

b) Further methods of manufacture have been introduced.

c) Welding conditions, inspection and testing have been introduced.

d) Flange facing height f; changed back to former DN related dimensions.

e) Further collar types have been introduced.

f)  Materials have been updated.

g) New p/t-ratings are related to the flange material.

h) Rings for tongue and groove flanges have been introduced.

i) The following flange types have been re-calculated according to the calculation method in EN 1591-1
with the basic rules as described in Annex E of this standard:

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

— Flange type 05

— Flange type 01

— Flange type 02 with 32 or 33 up to DN 600 for PN 2,5 to PN 40

— Flange types 35, 36 and 37 for PN 10 to PN 40

— Types 21 and 04 with 34 have not been re-calculated according to EN 1591-1.
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NOTE Because some of the tongue and groove dimensions specified here deviate from those specified in previous
DIN Standards, modified values for the gasket surface pressure may have to be taken into consideration.

Compared with DIN EN 1092-1:2007-11, corrections have been made to the German version only and
therefore do not affect the English text.

Previous editions

DIN 2500: 1928-10, 1949x-09, 1966-08

DIN 2501: 1926-07, 1927-10, 1928-01, 1942-11, 1949-06

DIN 2501-1: 1970-11, 1972-02

DIN 2512: 1927-01, 1936-08, 1943x-11, 1966-05, 1975-03, 1999-08
DIN 2513: 1927-01, 1936-08, 1949-06, 1966-05

DIN 2514: 1927-01, 1929-07, 1949-06, 1967-06, 1975-03

DIN 2519: 1947x-01, 1964-01, 1966-08

DIN 2526: 1963-11, 1975-03

DIN 2527: 1963-09, 1969-03, 1971-11, 1972-04

DIN 2528: 1991-06

DIN 2543: 1926-07, 1943-05, 1949-12, 1968-01, 1977-09

DIN 2544: 1926-07, 1943-05, 1949x-12, 1968-01, 1977-09

DIN 2545: 1926-07, 1943-05, 1949-12, 1968-01, 1977-09

DIN 2546: 1928-07, 1947-06, 1949x-12, 1969-04, 1969-11

DIN 2547: 1928-07, 1947-06, 1949-12, 1969-04, 1977-09

DIN 2548: 1940-09, 1944-09, 1949-12, 1969-04

DIN 2549: 1940-09, 1944-09, 1949-12, 1969-04

DIN 2550: 1940-09, 1944-09, 1949-12, 1969-04

DIN 2551: 1940-09, 1949-12, 1969-04

DIN 2566: 1926-07, 1936-08, 1943-11, 1949-06, 1962-01, 1975-03
DIN 2573: 1940-10, 1949-05, 1962-01, 1975-03

DIN 2576: 1963x-12, 1975-03

DIN 2627: 1969-04, 1970-08, 1975-03

DIN 2628: 1941-07, 1944-11, 1949-12, 1962-08, 1975-03

DIN 2629: 1941-07, 1944-11, 1949-12, 1962-08, 1975-03

DIN 2630: 1928-04, 1940-10, 1943-11, 1949-05, 1954-12, 1962-08, 1966-08, 1975-03
DIN 2631: 1928-04, 1936-10, 1943-11, 1949-05, 1954-12, 1962-08, 1966-08, 1975-03
DIN 2632: 1928-10, 1931-04, 1936-08, 1943-11, 1949-05, 1954-12, 1962x-08, 1966-08, 1975-03
DIN 2633: 1936-08, 1943-11, 1949-05, 1962-08, 1966-08, 1975-03
DIN 2634: 1936-08, 1943-11, 1949-05, 1962-08, 1966-08, 1975-03
DIN 2635: 1936-08, 1943-11, 1949-05, 1962x-08, 1966-08, 1975-03
DIN 2636: 1936-08, 1947-08, 1949x-12, 1962-08, 1962-12, 1975-03
DIN 2637: 1936-08, 1947-08, 1949-12, 1962-08, 1962-12, 1975-03
DIN 2638: 1941-03, 1944-11, 1949-12, 1962-08, 1975-03

DIN 2641: 1926-07, 1928-10, 1949-06, 1962-01, 1975-03

DIN 2642: 1926-07, 1928-10, 1941-04, 1949-06, 1962-01, 1969-05, 1970-08, 1975-03
DIN 2652: 1927-10, 1949-06, 1962-01

DIN 2653: 1927-10, 1931-04, 1940-02, 1949-06, 1962-01

DIN 2655: 1928-10, 1949-06, 1962-01, 1975-03

DIN 2656: 1928-10, 1949-06, 1962-01, 1975-03

DIN 2673: 1928-10, 1931-04, 1940-09, 1949-06, 1962-08
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DIN 3156: 1935x-11
DIN 86031: 1952-04
DIN 86043: 1952-04

DIN EN 1092-1: 2002-06, 2007-11
DIN HNA FI 31: 1923-08

National Annex NA

(informative)

Information and national supplement to DIN EN 1092-1

NA.1 Correspondence between flanges as in previous DIN Standards and those as
in DIN EN 1092-1

Table NA.1 shows the correspondence between the flanges specified in DIN EN 1092-1 with those specified

in DIN Standards which have been replaced, either fully or partially, by DIN EN 1092-1.

Table NA.1 — Correspondence between DIN and DIN EN flanges

FIange_ . Nominal size as in Nominal size as in
DIN | type asn Subject(s) covered previous DIN DIN EN 1092-1
2512 . Tongues and grooves for flanges, PN 160 — <= PN 160 <= PN 100
Gaskets PN 10 up to PN 160 DN 4 up to DN 1 000 DN 10 up to DN 2 000
2513 — Projections and recesses DN 10 up to DN 1 000 SEF;% 111820 DN 2 000
2514 — Projections with groove and recess DN 10 up to DN 3 000 <= PN 100
DN 10 up to DN 2 000
05 Blind flanges, PN 2,5 Not specified DN 10 up to DN 2 000
05 Blind flanges, PN 6 DN 10 upto DN 500 (DN 10 up to DN 2 000
05 Blind flanges, PN 10 DN 10upto DN 500 (DN 10 upto DN 1200
0507 05 Blind flanges, PN 16 DN 10upto DN 500 (DN 10 upto DN 1200
05 Blind flanges, PN 25 DN 10upto DN 500 (DN 10 upto DN 600
05 Blind flanges, PN 40 DN 10upto DN 500 (DN 10 upto DN 600
05 Blind flanges, PN 64 (new PN 63) DN 10upto DN 400 (DN 10 upto DN 400
05 Blind flanges, PN 100 DN 10upto DN 350 (DN 10 upto DN 350
No sizes specified, only
2528 — Steel flanges materials/service —
temperatures
2543 21 Cast steel flanges, PN 16 DN 10 up to DN 2 200 | DN 10 up to DN 2 000
2544 21 Cast steel flanges, PN 25 DN 10 upto DN 2 000 | DN 10 up to DN 2 000
2545 21 Cast steel flanges, PN 40 DN 10 upto DN 1 600 | DN 10 up to DN 600
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Table NA.1 (continued)

Flange . Nominal size as in Nominal size as in
DIN | type as in Subject(s) covered previous DIN DIN EN 1092-1
2546 21 Cast steel flanges, PN 64 (new PN 63) DN 10 upto DN 1200 DN 10 up to DN 1 200
2547 21 Cast steel flanges, PN 100 DN 125 up to DN 700 |DN 10 up to DN 500
2548 21 Cast steel flanges, PN 160 DN 10upto DN 300 |[DN 10 upto DN 300
2549 21 Cast steel flanges, PN 250 DN 10 uptoDN 300 |[DN 10 upto DN 300
2550 21 Cast steel flanges, PN 320 DN 10uptoDN 250 |[DN 10 up to DN 250
2551 21 Cast steel flanges, PN 400 DN 10 upto DN 200 |[DN 10 up to DN 200
2566 13 Threaded flanges with hub, PN 10 upto PN 16 [ DN 6 up to DN 100 DN 10 up to DN 600
2573 1 Plate flanges for brazing or welding, PN 6 DN 10 upto DN 500 |[DN 10 up to DN 600
2576 1 Plate flanges for brazing or welding, PN 10 DN 10 upto DN 500 |DN 10 up to DN 600
2627 11 Weld-neck flanges, PN 400 DN 10 upto DN 200 |[DN 10 up to DN 200
2628 11 Weld-neck flanges, PN 250 DN 10uptoDN 250 |[DN 10 up to DN 300
2629 11 Weld-neck flanges, PN 320 DN 10uptoDN 250 |[DN 10 up to DN 250
2630 11 Weld-neck flanges, PN 1 and PN 2,5 DN 10 up to DN 4 000 | DN 10 up to DN 4 000
2631 11 Weld-neck flanges, PN 6 DN 10 up to DN 3600 | DN 10 up to DN 3 600
2632 11 Weld-neck flanges, PN 10 DN 10 up to DN 3 000 | DN 10 up to DN 3 000
2633 11 Weld-neck flanges, PN 16 DN 10 up to DN 2 000 | DN 10 up to DN 2 000
2634 11 Weld-neck flanges, PN 25 DN 10 up to DN 1 000 | DN 10 up to DN 1 000
2635 11 Weld-neck flanges, PN 40 DN 10 upto DN 500 |DN 10 up to DN 600
2636 11 Weld-neck flanges, PN 64 (new PN 63) DN 10 upto DN 400 |[DN 10 up to DN 400
2637 11 Weld-neck flanges, PN 100 DN 10uptoDN 350 |[DN 10 upto DN 350
2638 11 Weld-neck flanges, PN 160 DN 10 upto DN 300 |[DN 10 upto DN 300
2641 |02, 33, 32 ::gg;ee dp';":]z l?gsge’s;)mv?d-on plate collars; DN 10 up to DN 1200 | DN 10 up to DN 600
2642 | 02, 33, 32 tggzz dp':r:‘z ‘:)?ggsslgm'g'o” plate collars; DN 10 up to DN 800 | DN 10 up to DN 600
2655 | 02, 33, 32 | Loose plate flanges; Lapped end pipes, PN 25 |DN 10 upto DN 500 |DN 10 up to DN 600
2656 | 02, 33, 32 | Loose plate flanges; Lapped end pipes, PN 40 |DN 10 upto DN 400 |DN 10 up to DN 600
2673 04, 34 Loose plate flanges with weld-on collar, PN 10 | DN 10 up to DN 1200 | DN 10 up to DN 600

a These standards have been fully replaced by DIN EN 1092-1.

Flanges which comply with withdrawn DIN Standards but which have dimensions deviating from those
specified in EN 1092-1 may still be used for replacement purposes.

NOTE Flanges complying with withdrawn DIN Standards are not state of the art in terms of flange joint design. Users
of flanges which comply with withdrawn DIN Standards are to check whether calculations as in EN 1591-1:2001 or as in
DIN V 2505:1986 need to be carried out.
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NA.2 Correspondence between facing type designations in previous DIN Standards
and those in DIN EN 1092-1

Table NA.2 shows the correspondence between facing type designations in previous DIN Standards and those
in DIN EN 1092-1.

Table NA.2 — Facing type designations

Old designation as in previous DIN Standards New designation as in DIN EN 1092-1
Type A Type A
Type B
Type C Type B1
Type D
Type E Type B22
Type F Type C
Type N Type D

Type V 13 Type E
Type R 13 Type F
Type V 14 Type H
Type R 14 Type G

2@  The use of type B2 facings shall be agreed between the purchaser and the flange manufacturer; see Table 2, Footnote b in
EN 1092-1.

NA.3 Lens gasket

Flanges may also be delivered with a lens gasket as in DIN 2696.

NA.4 Diaphragm weld assemblies

Flanges may also be delivered with facings having a reduced diameter d, (for diaphragm weld assemblies) as
in DIN 2695.
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National Annex NB
(informative)

Bibliography

DIN 2695, Diaphragm-weld packings and weld ring seals for flange connections
DIN 2696, Flange connections with lens shaped gasket

DIN EN 10226-1, Pipe threads where pressure tight joints are made on the threads — Part 1: Taper external
threads and parallel internal threads — Dimensions, tolerances and designation

DIN EN 10226-2, Pipe threads where pressure tight joints are made on the threads — Part 2: Taper external
threads and taper internal threads — Dimensions, tolerances and designation

DIN ISO 2768-1, General tolerances — Tolerances for linear and angular dimensions without individual
tolerance indications
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Foreword

This document (EN 1092-1:2007) 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 February 2008, and conflicting national standards shall be withdrawn at the latest
by February 2008.

This document supersedes EN 1092-1:2001.

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 97/23/EC.

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

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.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following coun-
tries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech Republic, Den-
mark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg,

Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and
United Kingdom.
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Introduction

When the 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)

b)

whereas ISO 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 PN based flanges. CEN/TC 74 has produced a sepa-
rate series of standards, EN 1759-1, EN 1759-3 and EN 1759-4, dealing with the ANSI/ASME based flanges in
their original Class designations;

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)

2)

the p/t ratings of this standard have been reduced in many cases by either limiting the lower temperature rat-
ings which can no longer exceed the PN value, or by increasing the rate at which allowable pressures shall re-
duce with increase in temperature;

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 flanges up to PN 400.

Major changes against edition 2001:

iv.

V.

vi.

Vii.

viii.

iX.

flanges PN 160, PN 250, PN 320 and PN 400 have been introduced;
further methods of manufacture have been introduced;

welding conditions, inspection and testing have been introduced;
flange facing height f; changed back to former DN related dimensions;

further collar types have been introduced;

_materials have been updated;
‘new p/t-ratings are related to the flange material;
:grings for tongue and groove flanges have been introduced;

E‘fthe following flange types have been re-calculated according to the calculation method in EN 1591-1 with the

basic rules as described in Annex E of this standard:

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

— flanges type 05;

— flanges type 01;

— flanges type 02 with 32 resp. 33 up to DN 600 for PN 2,5 to PN 40;

— flanges types 35, 36 and 37 for PN 10 to PN 40;

— types 21 and 04 with 34 have not been re-calculated according to EN 1591-1.
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1 Scope

This European Standard for a single series of flanges specifies requirements for circular steel flanges in PN desig-
nations PN 2,5 to PN 400 and nominal sizes from DN 10 to DN 4000.

This European 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.

For the purpose of this European Standard, "flanges" include also lapped ends and collars.

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

Non-gasketed pipe joints are outside the scope of this European Standard.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

EN 287-1:2004, Qualification test of welders — Fusion welding — Part 1: Steels

EN 473:2000, Non destructive testing — Qualification and certification of NDT personnel — General principles
EN 571-1:1997, Non destructive testing — Penetrant testing — Part 1: General principles

EN 764-5:2002, Pressure equipment — Part 5: Compliance and Inspection Documentation of Materials

EN 970:1997, Non-destructive examination of fusion welds — Visual examination

EN 1289:1998, Non-destructive examination of welds — Penetrant testing of welds — Acceptance levels

EN 1290:1998, Non-destructive examination of welds — Magnetic particle examination of welds

EN 1291:1998, Non-destructive examination of welds — Magnetic particle testing of welds — Acceptance levels
EN 1333:2006, Flanges and their joints — Pipework components — Definition and selection of PN

EN 1?118, Welding personnel — Approval testing of welding operators for fusion welding and resistance weld set-
ters for fully mechanized and automatic welding of metallic materials

EN 1?135: 1997, Non-destructive examination of welds — Radiographic examination of welded joints

EN 1591-1:2001, Flanges and their joints — Design rules for gasketed circular flange connections — Part 1: Calcu-
lation method

EN 1708-1:1999, Welding — Basic weld joint details in steel — Part 1: Pressurized components

EN 1712:1997, Non-destructive examination of welds — Ultrasonic examination of welded joints — Acceptance
levels

EN 1714:1997, Non destructive examination of welds — Ultrasonic examination of welded joints

EN 4014:2004, Aerospace series — Inserts, thickwall, self-locking — Design standard

EN 10028-2:2003, Flat products made of steels for pressure purposes — Part 2: Non-alloy and alloy steels with
specified elevated temperature properties

6
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EN 10028-3:2003, Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels, nor-
malized

EN 10028-4:2003, Flat products made of steels for pressure purposes — Part 4: Nickel alloy steels with specified
low temperature properties

EN 10028-7:2000, Flat products made of steels for pressure purposes — Part 7: Stainless steels
EN 10160:1999, Ultrasonic testing of steel flat product of thickness equal or greater than 6 mm (reflection method)
EN 10204:2004, Metallic products — Types of inspection documents

EN 10213-2:1995, Technical delivery conditions for steel castings for pressure purposes — Part 2: Steel grades for
use at room temperature and elevated temperatures

EN 10213-3:1995, Technical delivery conditions for steel castings for pressure purposes — Part 3: Steel grades for
use at low temperatures

EN 10213-4:1995, Technical delivery conditions for steel castings for pressure purposes — Part 4: Austenitic and
austenitic-ferritic steel grades

EN 10216-2:2002, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 2: Non-
alloy and alloy steel tubes with specified elevated temperature properties

EN 10216-3:2002, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 3: Alloy
fine grain steel tubes

EN 10216-4:2002, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 4: Non-
alloy and alloy steel tubes with specified low temperature properties

EN 10216-5:2004, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 5:
Stainless steel tubes

EN 10217-2:2002, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 2: Electric
welded non-alloy and alloy steel tubes with specified elevated temperature properties

EN 10217-3:2002, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 3: Alloy fine
grain steel tubes

EN 10217-7:2005, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 7: Stainless
steel tubes

EN 10220:2002, Seamless and welded steel tubes — Dimensions and masses per unit length

EN 10222-2:1999, Steel forgings for pressure purposes — Part 2: Ferritic and martensitic steels with specified ele-
vated temperature properties

EN 10222-3:1998, Steel forgings for pressure purposes — Part 3: Nickel steels with specified low temperature
properties

EN 10222-4:1998, Steel forgings for pressure purposes — Part 4: Weldable fine grain steels with high proof
strength

EN 10222-5:1999, Steel forgings for pressure purposes — Part 5: Martensitic, austenitic and austenitic-ferritic
stainless steels

EN 10226-3:2005, Pipe threads where pressure tight joints are made on the threads — Part 3: Verification by
means of limit gauges

EN 10272:2000, Stainless steel bars for pressure purposes

EN 10273:2000, Hot rolled weldable steel bars for pressure purposes with specified elevated temperature proper-
ties

EN 12517-1:2006, Non-destructive testing of welds — Part 1: Evaluation of welded joints in steel, nickel, titanium
and their alloys by radiography — Acceptance levels
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EN ISO 887:2000, Plain washers for metric bolts, screws and nuts for general purposes — General plan (ISO
887:2000)

EN ISO 1127:1996, Stainless steel tubes — Dimensions, tolerances and conventional masses per unit length
(1ISO 1127:1992)

EN ISO 5817:2003, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding ex-
cluded) — Quality levels for imperfections (ISO 5817:2003)

EN ISO 6708:1995, Pipe components — Definition and selection of DN (nominal size) (ISO 6708:1995)

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

EN ISO 15614-1:2004, Specification and qualification of welding procedures for metallic materials — Welding pro-
cedure test — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys (ISO 15614-1:2004)

EN ISO 15614-13:2005, Specification and qualification of welding procedures for metallic materials — Welding
procedure test — Part 13: Resistance butt and flash welding (ISO 15614-13:2005)

ISO 7-1:1994, Pipe threads where pressure-tight joints are made on the threads — Part 1. Dimensions, tolerances
and designation

ISO 2768-1:1989, General tolerances — Part 1: Tolerances for linear and angular dimensions without individual toler-
ance indications

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

3.1
DN
see EN ISO 6708

3.2
PN
see EN 1333

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

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

3.5

pressure equipment manufacturer

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

[EN 764-3]

3.6

flange manufacturer

individual or organization that is responsible for the compliance of the flanges with the requirements of this Euro-
pean Standard
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3.7

purchaser

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

4 Designation

41 General

Table 6 specifies the flange types and collar types.

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

collar description.

Figure 3 shows flange facing 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 collar and to each PN, shall be as given in Table 7, however
not all dimensions are existing for each type.

4.2 Standard designation
Flanges and collars in accordance with this standard shall be designated with the following:
a) designation, e.g. flange, lapped end or collar;
b) number of this European Standard, i.e. EN 1092-1;
c) number of flange type or collar type in accordance with Figures 1 and 2;
d) type of flange facing in accordance with Figure 3;
e) DN (nominal size);
f)  bore diameter only if not according to this standard (for sizes greater than DN 600);
B; (only for types 01, 12 and 32);
B> (only for type 02);
B3 (only for type 04);
g) wall thickness S only if not according to this European Standard (only for types 11 and 34, 35, 36 and 37);
h) bevelled wall thickness Sp if required (only for types 11 and 34 to 37, see Annex A);
i) PN designation;
j)  fortype 13 flanges type of thread (R, or R.);
k) and material and material standard (if necessary);

[) any heat treatment required;
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m) type of material certificate, if required (see 5.13).

EXAMPLE 1 Designation of a flange type 11 with facing type B2 of nominal size DN 200, neck thickness 9 mm, PN 100,
made of material P245GH:

Flange EN 1092-1/11/B2/DN 200 x 9/PN 100/P245GH

EXAMPLE 2 Designation of a flange type 01 of nominal size DN 800, with bore diameter B1 = 818 mm, PN 6, made of mate-
rial P265GH:

Flange EN 1092-1/01/DN 800/818/PN 6/P265GH

EXAMPLE 3 Designation of a collar type 32 of nominal size DN 400, PN 10 and made of material P265GH:
Collar EN 1092-1/32/DN 400/PN 10/P265GH

EXAMPLE 4 Designation of a flange type 02 of nominal size DN 400, PN 10 and made of material 1.0425:
Flange EN 1092-1/02/DN 400/PN 10/1.0425

5 General requirements
5.1 Materials

5.1.1 General

Flanges and collars to be used in pressure equipment shall be manufactured from materials fulfilling the essential
safety requirements of the Directive 97/23/EC. Materials specifications which meet the requirements for this
European Standard are given in Table 9 (see also Annex D).

Collérs type 35 to 37 shall only be manufactured of austenitic/austenitic ferritic steel.

The{ffabricated flange shall fulfil the mechanical properties of the material standard.

WARNING — The restrictions of the different material standards have to be followed.

NOTE 1 The materials given in Table 9 (see also Annex D) are tabulated in groups.

NOTE 2  The materials of ancillary components (for example rings according to Annex H) are not within the scope of this
European Standard.

5.1.2 Methods of manufacture related to base material

Methods of manufacture see Table 1.

10
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Table 1 — Methods of manufacture

. Bended and
Made Machined electric welded Pressed
from rolled or from welded
T f Flan nd Collar F d 2| Casted from flat forged bars and form bars, sec- or seaml
ype of Flange a offa orge aste products 9 . tional steel or . ess
forged sectional - pipes or flat
(plates) strip
steel products
b, c,d, e
01 (Plate flange for welding) yes no yes yes yes no
02 (Loose plate flange for Types 32—37) yes no yes yes yes no
04 (Loose plate flange for Type 34) yes no yes yes yes no
05 (Blind flange) yes no yes yes no no
11 (Weld-neck flange) yes no no yes yes, for no
> DN 700
12 (Hubbed slip-on flange for welding) yes no no yes no no
13 (Hubbed threaded flange) yes no no yes no no
21 (Integral flange) yes yes no yes no no
32 (Weld-on plate collar) yes no yes yes yes no
33 (Lapped end pipe) yes no yes yes yes yes
34 (Weld-neck collar) yes yes no yes yes no
35 (Welding neck) yes no yes yes yes no
36 (Pressed collar with long neck) yes no no no yes yes
37 (Pressed collar) yes no yes no yes yes
a8 Seamless rolled, pressed, forged.
b Only one radial weld is allowed under DN 1800.
¢ For welding see 5.11.
d Welded flanges allowed only for an application up to 370 °C in conformance with EN 13480-3:2002, D.4.4.
€ In case flanges are made by cold forming of a base material e.g. flat product, some mechanical properties, like elongation after fracture
(A) and impact energy (KV), will be impaired due to cold forming without subsequently heat treatment.

5.2 Repairs by welding

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

Within the certificate for material or component relevant documents shall be noted, that approved welding proce-
dure and welders qualification (see 5.11) have been applied.

5.3 Bolting
Flanges shall be suitable for use with the number and size of bolting as specified in Tables 10 to 21. 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 EN 1515-2, for information.

5.4 Gaskets

The various gasket types, dimensions, design characteristics and materials used are not within the scope of this
European Standard. Dimensions of gaskets are given in the series of standards EN 1514.

5.5 Determination of p/t ratings

p/t ratings for flanges according to this standard shall be calculated in accordance with the rules given in Annex F.

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

5.6.1 Flanges and collars

The dimensions of flanges and collars shall be as given in Tables 8 and 10 to 22 according to the PN designation.
Dimension G,.x may be varied from the given value (see NOTE 1) which is a maximum limit. The wall thickness, S
is a minimum value, selected according to pipe thickness T given in ISO 4200 (see NOTE 2). Outside diameter of
neck (A) is selected according to EN 10220. The reduced wall thickness S, is used in case of unequal S and T
(type 34 see Table 12 to Table 15 and Annex A).

The following flange types have been re-calculated according to the calculation method in EN 1591-1 with the basic
rules as described in Annex E of this European Standard:

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

— flanges type 05;

— flanges type 01;

— flanges type 02 with 32 resp. 33 up to DN 600 for PN 2,5 to PN 40;

— flanges types 35, 36 and 37 for PN 10 to PN 40;

— types 21 and 04 with 34 have not been re-calculated according to EN 1591-1.

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

NOTE 2  When requested by the pressure equipment manufacturer/purchaser, wall thickness S, other than those given in this
European Standard, may be supplied by agreement with the flange manufacturer, provided a calculation exists.

NOTE 3 A summary of the various types of flanges specified is given in Table 7 showing the nominal sizes applicable to
each type and to each PN.

NOTE 4 Diameters N1, N2 and N; of flange and collar types 11, 12, 13, 21 and 34 are the theoretical 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 and collars are given in Annex C.

NOTE 7 For flanges type 21 dimensions 4, N3 and Ry are nominal values. These dimensions and their tolerances are in-
cluded for guidance only.

NOTE 8 For the diameter of wall thickness S respectively beveled wall thickness S, see Annex A. For flange type 34 refer to
Tables 12 to 15.

5.6.2 Hubs

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

a) parallel, or

b) for manufacturing purposes, taper with an angle not exceeding 7° on the outside surface for forging or casting
purposes.
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Details of the weld end preparation for flanges type 11 and collar types 34 to 37 shall be as given in Annex A.

5.6.3 Threaded flanges

5.6.3.1 The threads of flanges type 13 shall be parallel (symbol R,) or tapered (symbol R.) in accordance with
ISO 7-1. Gauging shall be in accordance with EN 10226-3.

NOTE Parallel threads will be supplied unless otherwise requested by the purchaser.
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 cham-
fered to the major diameter of the thread at the hubbed side of the flange at an angle between 30° and 50° to the
axis of the thread. The chamfer shall be concentric with the thread and shall be included in the measurement of the
thread length provided that the chamfer does not exceed one pitch in length.

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 posi-

tioned 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 5 to 16.

5.6.5 Lapped joints

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

566 Collar types

For éollar types 33, 36 and 37 the thickness of the lapped end at the facing shall be not less than the specified wall
thickness of the pipe used.

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

5.7 Facings

5.7.1 Types of facings

The types of facings shall be as given in Figure 3 and their dimensions shall be as given in Figure 4 and Table 8.
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

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

NOTE It is not intended that instrument measurements be taken on the faces themselves; the R, and R, values as defined
in EN I1SO 4287 relate to the reference specimens.

13
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5.7.2.2 For flanges and collars (except types 33, 36 and 37) 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 type 05 up to PN 40 and collars (except types 33, 36 and 37) shall have type A facing, other
flanges shall have type B1 facings; unless type B2 facing is agreed between the purchaser and the supplier.

Table 2 — Surface finish for jointing faces

Radius of tool nose R,® R,®
Facing types Method of machining mm Mm pum
min. min. max. min. max.
A B1bEF Turning © 1,0 3,2 12,5 12,5 50
B2° C,D, G H Turning © — 0,8 32 3,2 12,5

NOTE For certain applications, e.g. low temperature gases, it may be necessary to stipulate closer control to the surface
finish.
@ Raand R, are defined in EN ISO 4287.
b Types B1 and B2 are raised face (type B) flanges with different specified surface roughness values.
B1 : Standard facing for all PN numbers.
B2 : Only if agreed between the purchaser and the flange manufacturer.

¢ The term 'turning' includes any method of machine operation producing either serrated concentric or serrated spiral
grooves.

5.8 Surface finish of flanges and collars

5.8.1f Surface finish

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

14



DIN EN 1092-1:2008-09
EN 1092-1:2007 (E)

Table 3 — Surface finish

Flange type Outer diameter Centre bore diameter Bolt Sppt
Ra max Rz max Ra max Rz max holes facing

01 (Plate flange for welding) 25 160 25 160 b c
02 (Loose plate flange for Types 32—37) 25 160 25 160 b
04 (Loose plate flange for Type 34) 25 160 25 160 b
05 (Blind flange) 25 160 n.a. b c
11 (Weld-neck flange) 252 160 2@ 252 160 2 b c
12 (Hubbed slip-on flange for welding) 252 1602 252 1602 b c
13 (Hubbed threaded flange) 252 160 2@ See thread standard b c
21 (Integral flange) 252 160 @ 254 160 2 c
32 (Weld-on plate collar) 25 160 25 160
33 (Lapped end pipe) 25 160 25 160
34 (Weld-neck collar) 254 160 @ 254 160 @
35 (Weldring neck) 25@ 1602 254 160 2
36 (Pressed collar with long neck) 252 160 2 254 1602
37 (Pressed collar) 25@ 1602 254 160 @
@ Orup to PN 40 un-machined.
b Bolt holes > PN 40 only drilled.
€ Chip machining spot facing for PN 2 63 (see 5.8.2).

5.8.2 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 equiva-
lent normal series of washers in accordance with EN ISO 887 for the bolt size being fitted. The bearing surfaces for

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

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

General tolerances for dimensions without given tolerance: According to ISO 2768-1 — c.

5.10 Marking

5.10.1  General marking requirements

All flanges, lapped ends and collars, other than type 21 flanges, should be marked as follows:
a) flange/collar manufacturer's name or trade mark, e.g. XXX;

b) number of this European Standard, i.e. EN 1092-1;

c) flange/collar type number;

d) DN, e.g. DN 150;

e) PN designation, e.g. PN 40 (marking according to synoptic Table 7, other marking with lower PN number, for
identical dimensions only, may be specified);

15
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f)  wall thickness (S), if not according to this European Standard;
g) for EN materials — either the name or the number or the grade of the material, e.g. P245GH,;

h) heat number of melt and/or suitable identification, such as code number, for the traceability e.g. A2345, when
test certification is required.

EXAMPLE XXX/EN 1092-1/11/DN 150/PN 40/P265GH/A2345
i) additional marking (M) for flanges according to Annex I:
EXAMPLE XXX/EN 1092-1/34M/...
If a part is too small to enable all the markings required then the minimum marking required shall be:
i.  flange/collar manufacturer's name or trade mark;
ii. letters “EN”;
iii. PN designation e.g. PN 40;
iv.  either the name or the number or the grade of the material;

v.  cast number and/or suitable identification and/or identification number for the traceability of the cast.

5.10.2 Stamping

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

NOTE It should be ensured that hard stamping 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 European Standard, i.e. a claim by or on
behalf of the flange manufacturer that the product meets the requirements of this European Standard.

5.11 Welding

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

— welding process/procedures shall be qualified and certified in accordance with ENISO 15614-1 and
EN ISO 15614-13;

NOTE Existing valid welding procedures for arc welding of steels i.e. in accordance with EN 288-3 may be used (see intro-
duction to EN ISO 15614-1:2004).

— welders and/or welding operators shall be qualified in accordance with EN 287-1 and/or EN 1418.
All welds shall have full penetration.

Local repair of weld seam with filler metal is permitted, provided that the repair procedure/welders are qualified in
accordance with the relevant part of the above mentioned standards.

If heét treatment is required, the repair welding shall be carried out prior to that.
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5.12 Inspection and testing

5.12.1 Inspection and testing of fusion welded joints

a) Welded joints shall be visually examined in accordance with EN 970 before any other NDT is performed.

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

c) The required surface examination shall be performed on all the surfaces.

d) Any type of NDT shall be performed after any forming or heat treatment operation. Where a material is not
sensitive to PWHT cracking (e.g. material groups 1.1 and 8.1 (see CEN ISO/TR 15608)), NDT may be per-
formed before PWHT.

e) In case of austenitic base or filler material, the method for surface testing shall be PT.

f)  Welded pipe as base material shall conform to the relevant product (pipe) standard (see Table 9).

g) All other longitudinal welds of necks shall have 100 % volumetric (RT/UT) testing.

h) For type 35 only: Every 10" radial weld of rings shall have 100 % volumetric testing. Every 10" ring weld shall
have surface crack detection (MT or PT) except in material groups 1.1, 1.2 or 8.1.

i) For type 35 only: Welding of neck to ring, every 10™ flange shall have surface crack detection of welds (MT or
PT).

Table 4 — NDT methods, techniques, characterisation and acceptance criteria for fusion
welded flanges or collars
NDT Methods (abbreviations) Techniques Acceptance Criteria
Visual inspection (VT) EN 970 EN ISO 5817:2003, surface imperfections,
Acceptance level B
Radiography (RT) EN 1435:1997, class B EN 12517-1:2006, Acceptance level 2 and
Table 6.6.4-1
Ultrasonic Testing(UT) EN 1714:1997, min. class B ® EN 1712:1997, Acceptance level 2 + no planar
imperfections accepted
Penetrant Testing (PT) EN 571-1:1997 + test para- EN 1289:1998, Acceptance level 1
meter to EN 1289:1998
Table A.1 -
Acceptance level 1
Magnetic Particle Testing (MT) EN 1290:1998 + test parameter EN 1291:1998, Acceptance level 1
to EN 1291:1998, Table A.1 —
Acceptance level 1

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

NDT operators (Level 1) and supervisor (Level 2) shall be qualified and certified in accordance with EN 473.

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

steel or band material

Welded joints shall be visually examined in accordance with EN 970 before any other NDT is performed.
Acceptance criteria in accordance with EN ISO 5817 surface imperfections level C.

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

All base material for these flanges, such as plates or flat products shall be inspected ultrasonically according to
EN 10160. Scope of test according to EN 10160:199, Table 3, acceptance criteria Class S, and EN
10160:1999, Table 5 Class Es.

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

g)

h)

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

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

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

The non-destructive testing shall be carried out after completion of possible post-weld heat treatment (PWHT).
Where a material is not sensitive to PWHT cracking e.g. material groups 1.1 and 8.1 (see
CEN ISO/TR 15608), NDT may be performed before PWHT.

Table 5 — Scope of non-destructive testing for flanges or collars
formed by bending and electric welded formed bars, sectional
steel or band material

Number of flanges Scope of Mini .

- . . inimum of:
per test unit non-destructive testing

> 1to< 20 100 % —

> 20to< 50 50 % 20 flanges

> 50to< 200 25 % 25 flanges

> 200to<1000 15 % 50 flanges

> 1000 10 % 150 flanges

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

5.12.3.1 Non-destructive testing

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

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

ultrasonic testing for internal imperfections in longitudinal and transversal direction (e.g. for thickness above
8 mm);

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

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

5.12.3.2 Destructive testing for heat treated or hot formed components

Testing shall be performed to verify the heat treatment of the formed parts, and shall include the tests required by
the base material specification, e.g.:
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tensile test;
notch impact test;

micrographs (e.g. 9 % or 12 % Cr steels);
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One set of test per cast, wall thickness range and heat treatment lot shall be performed for flanges and collars with
PN x DN > 1 000 bar and DN > 25. The tests shall be performed on test pieces from the component itself, or from
test pieces placed together with the components in the heat treatment furnaces. The test results shall fulfil the me-
chanical properties of the material standard.

5.12.4 Inspection and testing of other materials

Flanges made of forgings, casts, bars, pressed and seamless rolled materials shall be inspected and tested by the
material manufacturer in accordance with the appropriate material standard.

5.13 Certificates

The flange manufacturer shall use respective procedures to ensure traceability of material and to avoid material
exchange and shall be able to provide respective documentation for the base material used. Under consideration of
EN 764-5, the purchaser of the flange may require a test certificate according to EN 10204:2004 (2.1, 3.1 or 3.2),
applicable for the respective category. The rules of Directive 97/23/EC and the product specification, which in-
cludes the technical delivery conditions, shall be applied. If an inspection certificate 3.1 is required, the quality sys-
tem of the material manufacturer must fulfil the ESRs in the third paragraph of section 4.3 of Annex | of Direc-
tive 97/23/EC.
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Integral flange

Figure 1 — Flange types

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

\

NN
Type 32 Type 33 Type 34
Weld-on collar plate Lapped pipe end Weld-neck collar
i
L
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Type 35 Type 36 Type 37
Weldring neck Pressed collar with long neck Pressed collar

NOTE

These sketches are diagrammatic only.

Figure 2 — Collars types 32 to 37

Table 6 — Types of steel flanges and collars

Type No Description
01 Plate flange for welding
02 Loose p!ate flange with weld-on plate collar or for
lapped pipe end
04 Loose plate flange with weld-neck collar
05 Blind flange
11 Weld-neck flange
12 Hubbed slip-on flange for welding
13 Hubbed threaded flange
218 Integral flange
32b Weld-on plate collar
33ab Lapped pipe end
340 Weld-neck collar
35b Weldring neck
36b Pressed collar with long neck
37°b Pressed collar

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

a8 This is an integral part of a pressure equipment or a component.

b Type numbers 32, 33, 35, 36 and 37 are for use with type 02 flanges and type
number 34 for use with type 04 flanges.
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A
:

Type A Type B
Flat face Raised face (B1 and B2
(see Table 2))

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

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

NOTE 2 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 8.

Figure 3 — Flange facing types
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Table 7 — Synoptic table

Flange type or collar type TITNNCITCICIRIRIYRIRIQIB[NB|R|R|BIB|IR|B SIS |IR|IRBIB|S|RIZIB|R|BIRITF|B|B(S
PN |||~ |~ NN N[N N MO[MOD[O MM [T
2,5 dimensions identical with PN 6 X
6 [X]XIXIX I x e x e x o x xx x x  xx xx x [ x
dimensions identical |dimensions identical
10 with PN 40 with PN 16 | XXX [X]X X|X
! ! | ; ; ; ;
N ! NH 16 |dimensions identicall y | | | |5 || x| x | X | x| x X | x
1 T with PN 40
Type 01 25 dimensions identical with PN 40 X[ X[ X[ X]|x
40 [ X|x]X] XX xx I xxx]x ] x x ] x x| x| x
dimensions identical
63 <t PN 100 X XXX XXX [X|X]X
100 | XX x| x| x| X] x| x| x| x| x| x| x| x|x]|x
2,5 dimensions identical with PN 6

