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Nationales Vorwort

Der Text von ISO 15761:2020 wurde vom Technischen Komitee ISO/TC 153 �Valves� der Internationalen 
Organisation für Normung (ISO) erarbeitet und als EN ISO 15761:2020 durch das Technische Komitee
CEN/TC 12 �Materialien, Ausrüstungen und Offshore-Bauwerke für die Erdöl-, petrochemische und 
Erdgasindustrie� übernommen, dessen Sekretariat von NEN (Niederlande) gehalten wird. 

Das zuständige deutsche Normungsgremium ist der Arbeitskreis NA 109-00-01-06 AK �Verfahrenstechnische 
Anlagen und Ausrüstungen� im DIN-Normenausschuss Erdöl- und Erdgasgewinnung (NÖG).

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 
Fassung von EN ISO 15761:2020.

Es wird auf die Möglichkeit hingewiesen, dass einige Elemente dieses Dokuments Patentrechte berühren 
können. DIN ist nicht dafür verantwortlich, einige oder alle diesbezüglichen Patentrechte zu identifizieren.

Diese Norm enthält neben den gesetzlichen Einheiten auch die Einheiten �°F� und �in (inch)�, die in Deutschland 
nicht zugelassen sind. Es wird ausdrücklich darauf hingewiesen, dass die Anwendung dieser Einheiten im 
nationalen amtlichen und geschäftlichen Verkehr aufgrund des Gesetzes über Einheiten im Messwesen und die 
Zeitbestimmung (EinhZeitG) nicht zulässig ist. Die Angabe dieser Einheiten dient lediglich als Hilfe im 
amtlichen und geschäftlichen Verkehr (z. B. bei Einfuhr und Ausfuhr) mit solchen Staaten, die diese Einheit 
anwenden.

ANMERKUNG Nach ANSI wird die Nennweite des inneren Durchmessers eines Rohres bzw. einer Schlauchleitung in NPS 
(en: nominal pipe size) in inch (Zoll) angegeben, europäisch wird dafür DN (fr: diamètre nominal) basierend auf der SI-
Einheit Millimeter verwendet.

Umrechnung:

Nicht-SI-Einheit SI-Einheit Umrechnung

°F °C °C = (5/9) (°F - 32)

in (inch) mm 1 inch = 25,4 mm

NPS DN 1 NPS = DN 25

Für die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen 
Dokumente hingewiesen:

ISO 5210 siehe DIN EN ISO 5210
ISO 6708 siehe DIN EN ISO 6708
ISO 9606-1 siehe DIN EN ISO 9606-1 
ISO 10434 siehe DIN EN ISO 10434
ISO 15607 siehe DIN EN ISO 15607
ISO 15609-1 siehe DIN EN ISO 15609-1 
ISO 15610 siehe DIN EN ISO 15610
ISO 15614-1 siehe DIN EN ISO 15614-1 
ISO 15614-2 siehe DIN EN ISO 15614-2 

Aktuelle Informationen zu diesem Dokument können über die Internetseiten von DIN (www.din.de) durch 
eine Suche nach der Dokumentennummer aufgerufen werden.
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Änderungen

Gegenüber DIN EN ISO 15761:2003-07 wurden folgende Änderungen vorgenommen: 

a) die normativen Verweisungen wurden aktualisiert;

b) die Bezeichnung der ASME-Klasse 2 500 und die relevanten Abmessungen wurden hinzugefügt;

c) die Bezeichnungen höherer PN-Klassen, einschließlich PN 63, PN 250 und PN 400, und die relevanten 
Abmessungen wurden hinzugefügt;

d) die Norm wurde redaktionell überarbeitet.

Frühere Ausgaben

DIN EN ISO 15761: 2003-07
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Nationaler Anhang NA
(informativ)

Begriffe

Reihenfolge und Inhalt der folgenden Begriffe sind identisch mit denen der englischen Fassung.

3 Begriffe

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe.

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 
Adressen bereit:

� ISO Online Browsing Platform: verfügbar unter https://www.iso.org/obp

� IEC Electropedia: verfügbar unter http://www.electropedia.org/

3.1 
PN 
Class
alphanumerische Bezeichnung für die Druck-Temperatur-Zuordnung, üblich für Bauteile in einem 
Rohrleitungssystem, für Referenzzwecke, die Buchstaben �PN� oder �Class� umfassend, gefolgt von einer 
dimensionslosen ganzen Zahl, die indirekt mit dem Druckhaltevermögen als Funktion von der Temperatur 
des Bauteils in Beziehung steht

Anmerkung 1 zum Begriff: Die Zahl hinter den Buchstaben PN oder Class ist kein messbarer Wert und wird nicht in 
Berechnungen verwendet, außer wenn es in den entsprechenden Normen angegeben ist. Es gibt keinen festgelegten 
Zusammenhang, der PN-Bezeichnungen mit Class-Bezeichnungen verbindet.

Anmerkung 2 zum Begriff: Der zulässige Druck für eine Armatur mit PN- oder Class-Nummer hängt vom Werkstoff und 
der Anwendungstemperatur der Armatur ab und ist in Tabellen zur Druck-Temperatur-Zuordnung zu finden. Die 
Verwendung von PN oder Class gilt für Stahlarmaturen mit Nennweitenbezeichnung DN oder NPS (3.2).

Anmerkung 3 zum Begriff: Siehe ISO 7268 und ASME B16.34.

3.2
Nennweite 
DN 
NPS 
alphanumerische Bezeichnung der Größe für Bauteile in einem Rohrleitungssystem, für Referenzzwecke, die 
Buchstaben DN oder NPS umfassend, gefolgt von einer dimensionslosen ganzen Zahl, die indirekt mit der 
physikalischen Größe der Bohrung oder dem Außendurchmesser der Anschlüsse, ausgedrückt in Millimeter, 
in Beziehung steht

Anmerkung 1 zum Begriff: Die Zahl hinter den Buchstaben DN oder NPS ist kein messbarer Wert und wird nicht in 
Berechnungen verwendet, außer wenn es in den entsprechenden Normen angegeben ist. Der Vorsatz DN oder NPS gilt 
für Stahlarmaturen mit PN- oder Class-Bezeichnungen (3.1).

Anmerkung 2 zum Begriff: Siehe ISO 6708 und ASME B16.34.
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European foreword

This document (EN ISO 15761:2020) has been prepared by Technical Committee ISO/TC 153 "Valves" 

in collaboration with Technical Committee CEN/TC 12 �Materials, equipment and offshore structures 

for petroleum, petrochemical and natural gas industries� the secretariat of which is held by NEN.

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 March 2021, and conflicting national standards shall 

be withdrawn at the latest by March 2021.

Attention is drawn to the possibility that some of the elements of this document may be the subject of 

patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 15761:2002. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 

following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 

Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 

North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 

United Kingdom.

Endorsement notice

The text of ISO 15761:2020 has been approved by CEN as EN ISO 15761:2020 without any modification.
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oreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identi�ied during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO speci�ic terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 153, Valves, in collaboration with the 
European Committee for Standardization (CEN) Technical Committee CEN/TC 12, Materials, equipment 
and offshore structures for petroleum, petrochemical and natural gas industries, in accordance with the 
Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the �irst edition (ISO 15761:2002), which has been technically 
revised:

� Clause 2 "Normative references" was updated;

� addition of ASME Class 2 500 designation and relevant dimensions;

� addition of higher PN Class designations, including PN 63, 250 and 400, and relevant dimensions.

Any feedback or questions on this document should be directed to the user�s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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oduction

The purpose of this document is to establish basic requirements and practices for steel gate, globe 
and check valves which can be socket welded, butt welded or �langed ended with reduced body seat 
openings, whose general construction parallels that described in API 602 and BS 5352.

The form of this document corresponds to ISO 6002 and ISO 10434.
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St ate
as industries

1 Scope

This document speci�ies the requirements for a series of compact steel gate, globe and check valves for 
petroleum and natural gas industry applications.

It is applicable to valves of:

� nominal sizes DN 8, 10, 15, 20, 25, 32, 40, 50, 65, 80 and 100,

� corresponding to nominal pipe sizes NPS ¼, �, ½, ¾, 1, 1¼, 1½, 2, 2½, 3 and 4,

� pressure designations PN 16, 25, 40, 63, 100, 250 and 400, and

� pressure designations Class 150, 300, 600, 800, 1 500 and 2 500.

Class 800 is not a listed class designation, but is an intermediate Class number widely used for socket 
welding and threaded end compact valves covered by this document. There is no equivalent PN 
designation.

This document includes provisions for the following valve characteristics:

� outside screw with rising stems (OS & Y): in sizes 8 � DN � 100;

� inside screw with rising stems (ISRS): in sizes 8 � DN � 65 with a pressure designation PN � 100 or 
Class � 800;

� socket welding or threaded ends: in sizes 8 � DN � 65;

� �langed or butt-welding ends excluding �langed end Class 800;

� bonnet joint construction that is bolted, welded or threaded with seal weld;

� bonnet joint construction that uses a union nut with a pressure designation PN � 45 or Class � 800;

� body seat openings;

� materials: as speci�ied;

� testing and inspection.

This document covers valve end �langes in accordance with EN 1092-1 and ASME B16.5 and valve 
body ends having tapered pipe threads in accordance with ISO 7-1 or ASME B1.20.1. It is applicable to 
extended body construction in sizes 15 � DN � 50 with pressure designations Class 800 and Class 1 500 
and to bellows and bellows assembly construction adaptable to gate or globe valves in sizes 8 � DN � 50. 
Also covered are requirements for bellows stem seal type testing.

2 ◆!✁✂✄☎✆✈e references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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.

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

■■✝✞✟■❆✝■✁■❆✠ "✝❆■✡❆✟✡ ■"✁ ✂✄☎✆✂✝✞✟✞✟(E)

1
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ISO 7-2, Pipe threads where pressure-tight joints are made on the threads � Part 2: Verification by means 
of limit gauges

ISO 2902, ISO metric trapezoidal screw threads � General plan

ISO 2903, ISO metric trapezoidal screw threads � Tolerances

ISO 2904, ISO metric trapezoidal screw threads � Basic dimensions

ISO 5208, Industrial valves � Pressure testing of metallic valves

ISO 5209, General purpose industrial valves � Marking

ISO 5752, Metal valves �or use in flanged pipe systems � Face-to-�ace and centre-to-�ace dimensions

ISO 9606-1, Qualification testing o� welders � Fusion welding � Part 1: Steels

ISO 15607, Specification and qualification o� welding procedures �or metallic materials � General rules

ISO 15609-1, Specification and qualification o� welding procedures �or metallic materials � Welding 
procedure specification � Part 1: Arc welding

ISO 15610, Specification and qualification o� welding procedures �or metallic materials � Qualification 
based on tested welding consumables

ISO 15614-1, Specification and qualification o� welding procedures �or metallic materials � Welding 
procedure test � Part 1: Arc and gas welding o� steels and arc welding o� nickel and nickel alloys

ISO 15614-2, Specification and qualification o� welding procedures �or metallic materials � Welding 
procedure test � Part 2: Arc welding o� aluminium and its alloys

ISO 15649, Petroleum and natural gas industries � Piping

EN 1092-1, Flanges and their joints � Circular flanges �or pipes, valves, fittings and accessories, PN 
designated � Part 1: Steel flanges

EN 10269, Steels and nickel alloys �or �asteners with specified elevated and/or low temperature properties

EN 12516-1:2014+A1: 2018, Industrial valves � Shell design strength � Part 1: Tabulation method for 
steel valve shells

ASME B1.1, Unified Inch Screw Threads (UN and UNR Thread Form)

ASME B1.5, Acme Screw Threads

ASME B1.8, Stub Acme Screw Threads

ASME B1.20.1, Pipe Threads, General Purpose, Inch

ASME B16.5, Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch Standard

ASME B16.10, Face-to Face and End-to-End Dimensions o� Valves

ASME B16.11, Forged Fittings, Socket-Welding and Threaded

ASME B16.34:2017, Valves Flanged, Threaded and Welding End

ASME BPVC-IX, Boiler and Pressure Vessel Code � Section IX � Welding, Brazing, and �using Qualifications

ASTM A307, Standard Specification �or Carbon Steel Bolts, Studs, and Threaded Rod 60�000 PSI Tensile 
Strength
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3� Terms�and�definitions

For the purposes of this document, the following terms and de�initions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

� ISO Online browsing platform: available at https://www.iso.org/obp

� IEC Electropedia: available at http://www.electropedia.org/

✸✸1
!◆

✡✠ass
alphanumeric designation for pressure-temperature rating that is common for components used 
in a piping system, used for reference purposes, comprising the letters "PN" or "Class" followed 
by a dimensionless number indirectly related to the pressure retaining capability as a function of 
temperature of the component

Note 1 to entry: The number following the letters PN or Class does not represent a measurable value and is not 
used for calculation purposes except where speci�ied in the relevant standard. There is no de�initive correlation 
that links PN designations to Class designations.

Note 2 to entry: The allowable pressure for a valve having a PN or Class number depends on the valve material 
and its application temperature and is to be found in tables of pressure/temperature ratings. PN or Class usage is 
applicable to steel valves bearing DN or NPS nominal size (3.2) designations.

Note 3 to entry: See ISO 7268 and ASME B16.34.

✸✸2
nomina✠ ✟i③e
❉◆

◆!S
alphanumeric designation of size for components of a pipework system, which is used for reference 
purposes, comprising the letters DN or NPS followed by a dimensionless number indirectly related to 
the physical size, in millimetres, of the bore or outside diameter of the end connections

Note 1 to entry: The number following the letters DN or NPS does not represent a measurable value and is 
not used for calculation purposes except where speci�ied in the relevant standard. Pre�ix DN or NPS usage is 
applicable to steel valves bearing PN or Class (3.1) designations.

Note 2 to entry: See ISO 6708 and ASME B16.34.

✹ #✁essur❡%☎emperature r✄☎✆❛✁✂

✄☎✂ ❱✆✝✈e r✆✞✟✠✡☛

✹✸✶✸✶ For Class designated valves the applicable pressure/temperature ratings shall be in accordance 
with those speci�ied in the tables of ASME B16.34 for standard Class for the applicable material 
speci�ication and the applicable Class.

✹✸✶✸✷ For PN designated valves the applicable pressure/temperature ratings shall be in accordance 
with those speci�ied in the tables of EN 12516-1:2014+A1: 2018 for the applicable material speci�ication 
and the applicable PN number.

✸
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✹✸✶✸✸ Interpolated ratings: pressure/temperature ratings for Class 800 shall be determined by 
Formula (1):

p p p
8 6 9

1

3

2

3
= +  (1)

where

p8 is the pressure, at the speci�ied temperature, expressed in bar1), for Class 800 rounded to 
the nearest 0,1 bar (10 kPa);

p6 is the listed pressure, at the speci�ied temperature, for Class 600, expressed in bar;

p9 is the listed pressure, at the speci�ied temperature, for Class 900 expressed in bar.

1)   1 bar = 0,1 MPa = 100 KPa and 1 MPa = 1 N/mm².

NOTE Pressure designation Class 900 is not speci�ically referenced in this document because this 
designation is seldom used for the compact valves described herein. However, pressure/temperature ratings for 
this designation are included in the reference given in 4.1.1.

✄☎✞ ✝emperature constraints

✹✸✷✸✶ The temperature for a corresponding pressure rating is the maximum temperature of the 
pressure containing shell of the valve. In general, this temperature is the same as that of the contained 
�luid. The use of a pressure rating corresponding to a temperature other than that of the contained �luid 
is the responsibility of the user.

✹✸✷✸✷ Restrictions of temperature and pressure, for example those imposed by special soft seals, special 
trim materials, packing or bellows stem seals, shall be marked on the valve identi�ication plate (see 7.4).

✹✸✷✸✸ For temperatures below the lowest temperature listed in the pressure/temperature rating tables 
(see 4.1), the service pressure shall be no greater than the pressure for the lowest listed temperature. The 
use of valves at lower than the lowest listed temperature is the responsibility of the user. Consideration 
shall be given to the loss of ductility and toughness of many materials at low temperature.

5 ❉❡✂✆✁❛

✄☎✂ ✟eferenc❡ "❡☛✟✡✠

✺✸✶✸✶ The reference design (the design to be provided when the purchaser does not specify otherwise 
or does not use Annex E) for sizes DN � 100 is for bolted bonnet or cover construction, an outside stem 
thread for gate and globe valves and, for globe valves having a conical disc. The reference design for 
threaded end valves is to use taper pipe threads in accordance with ASME B1.20.1. In addition, for valves 
DN � 50 the reference design is to have the body and bonnet or cover to be forged material.

Valve parts are identi�ied in Annex D.

✺✸✶✸✷ Other con�igurations and types of material may be provided when speci�ied in accordance with 
Annex E. Requirements for extended body valves given in Annex A and those for bellows stem seals in 
Annexes B and C shall be followed.

✹
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✄☎✞ ❋✝!✇ ✁✆☛☛✆✡❡wa②

✺✸✷✸✶ The �low passageway includes the seat opening and the body ports leading thereto. The body 
ports are the intervening elements that link the seat opening to the end connection, e.g. socket or �lange.

✺✸✷✸✷ The minimum cross-sectional area requirement for the �low passageway applies for both the valve 
body ports and the seat opening in the absence of the valve obturator. The minimum �low passageway 
cross-sectional area shall not be less than that obtained using the equivalent diameters shown in Table 1
for standard bore and Table 2 for full bore valves.

Table�1���Minimum�equivalent�flow�passageway�diameter��or�a�standard-bore�valve

%◆

desi❣nation
16✱ ✂5✱ ✄✵✱ ☎✸✱ ✆✵✵ 2✺✵ ✄✵✵

❈❧ass
desi❣nation

15✵✱ ✸✵✵✱ ☎✵✵✱ ✝✵✵ 1 5✵✵ 2 5✵✵

●ate✱ ❣❧♦✞e
or c❤✟c❦

●ate
●❧o✞e

or c❤✟c❦
●ate

●❧♦✞e and 
c❤✟c❦

❉◆
▼inimum e;✠i✈a❧✟✡☛ ☞iameter

(mm)
◆%S

8 6 6 5 6 5 ¼

10 6 6 5 6 4 �

15 9 9 8 9 8 ½

20 12 12 9 10 9 ¾

25 17 15 14 13 13 1

32 23 22 20 18 18 1¼

40 28 27 25 25 25 1½

50 36 34 27 26 25 2

65 44 38 34 � � 2½

80 50 47 42 � � 3

100 69 63 58 � � 4

Table�2���Minimum�equivalent�flow�passageway�diameter��or�a��ull-bore�valve

%◆

desi❣nation
16✱ ✂5✱ ✄✵✱ ☎✸✱ ✆✵✵ 2✺✵ ✄✵✵

❈❧ass
desi❣nation

15✵✱ ✸✵✵✱ ☎✵✵✱ ✝✵✵ ✆ ✺✵✵ 2 5✵✵

●ate✱ ❣❧♦✞e
or c❤✟c❦

●ate
●❧o✞e

or c❤✟c❦
●ate

●❧♦✞e and 
c❤✟c❦

❉◆
▼inimum e;✠i✈a❧✟✡☛ ☞iameter

(mm)
◆%S

8 6 6 4 6 4 ¼

10 6 9 7 9 7 �

15 12 12 9 10 9 ½

20 17 15 14 13 13 ¾

25 22 22 19 18 18 1

32 28 26 25 25 25 1¼

40 35 34 26 26 25 1½

50 44 38 34 35 30 2

65 50 47 42 � � 2½
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 ◆

desi❣nation
16✱ ✂5✱ ✄✵✱ ☎✸✱ ✆✵✵ 2✺✵ ✄✵✵

❈❧ass
desi❣nation

15✵✱ ✸✵✵✱ ☎✵✵✱ ✝✵✵ ✆ ✺✵✵ 2 5✵✵

●ate✱ ❣❧♦✞e
or c❤✟c❦

●ate
●❧o✞e

or c❤✟c❦
●ate

●❧♦✞e and 
c❤✟c❦

❉◆
▼inimum e6✠i✈a❧✟✡☛ ☞iameter

(mm)
◆ S

80 69 63 58 � � 3

100 95 92 87 � � 4

✄☎✺ ❲✆✝✝ ✞❛✟#✁✠❡☛☛

✺✸✸✸✶ Except as provided in 5.3.2 and 5.3.3, the minimum wall thickness values for valve bodies and 
bonnets are given in Table 3. The manufacturer, taking into account such factors as bonnet bolting 
loads, rigidity needed for stem alignment, valve design details and the speci�ied operating conditions, is 
responsible for determining if a larger wall thickness is required.

✺✸✸✸✷ Valve body end connection minimum wall thickness shall be in accordance with 5.4.2, 5.4.3, 5.4.4, 
or 5.4.5 as applicable. Valves identi�ied as extended body valves shall have body extension minimum wall 
thickness in accordance with A.3. Valves having bellows stem seals with a bellows enclosure shall have a 
bellows enclosure extension minimum wall thickness in accordance with B.4.

✺✸✸✸✸ The bonnet minimum wall thickness for gate or globe valves, except for the neck extension 
that forms the packing chamber entryway, shall be in accordance with Table 3. The packing chamber 
extension shall have a local minimum wall thickness as speci�ied in Table 4, based on the local inside 
diameter of the packing and stem hole.

❚a✏✠❡ ✸❡▼inimum wa✠✠ ✁❝ic❦ness fo✂ ✈a✠✈❡ ✏odies an☛ ✏onnets

 ◆

desi❣nation
16✱ ✂5✱ ✄✵✱

6✸✱ ✆✵✵
� 2✺✵ � ✄✵✵

❈❧ass
desi❣nation

15✵✱ ✸✵✵✱
6✵✵✱ ✝✵✵

1 5✵✵ � 2 5✵✵ �

❉◆
▼inimum wa❧❧ ☛❤ic❦ness

(mm)
◆ S

8 3,1 3,8 4,5 5,6 6,1 ¼

10 3,3 4,3 4,7 5,9 6,5 �

15 4,1 4,8 5,8 7,7 8,5 ½

20 4,8 6,1 7,0 9,4 10,4 ¾

25 5,6 7,1 8,1 11,1 12,4 1

32 5,8 8,4 9,4 13,1 14,8 1¼

40 6,1 9,7 11,4 16,2 18,3 1½

50 7,1 11,9 13,6 19,6 22,3 2

65 8,4 14,2 16,9 � � 2½

80 9,7 16,5 20,2 � � 3

100 11,9 21,3 24,6 � � 4

❚a✏✠e 2 (continued)
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