This is a preview of DS/EN 13445-11:2024. Click here to purchase the full version from the ANSI store.

Ufyrede trykbeholdere - Del 11: Supplerende
krav til trykbeholdere af titanium
og titaniumlegeringer

Unfired pressure vessels — Part 11: Additional requirements
for pressure vessels of titanium and titanium alloys

DANSK STANDARD

Danish Standards Association

Goteborg Plads 1
DK-2150 Nordhavn

Tel: +45 3996 61 01
dansk.standard@ds.dk

www.ds.dk

© Dansk Standard - Eftertryk uden tilladelse forbudt


https://webstore.ansi.org/Standards/DS/DSEN13445112024?source=preview

This is a preview of DS/EN 13445-11:2024. Click here to purchase the full version from the ANSI store.

DS projekt: M327963
ICS: 23.020.30

Fgrste del af denne publikations betegnelse er:
DS/EN, hvilket betyder, at det er en europisk standard, der har status som dansk standard.

Denne publikations overensstemmelse er:
IDT med: EN 13445-11:2024

DS-publikationen er pa engelsk.

I tilfeelde af redaktionelle fejl i DS-publikationen kan der skrives til:
editorial-mistakes@ds.dk

ADVARSEL: DS-publikationer revideres over tid. Derudover kan sddanne publikationer andres ved rettelsesblade og/eller tilleeg.
Der kan ogsa udgives rettelsesblade, der udelukkende angar overseattelsen af en publikation. Det er derfor vigtigt at sikre sig, at
man benytter en gaeldende udgave, medmindre fx lovgivning kraever andet. Den enkelte publikations status fremgar af
https://webshop.ds.dk/. Her kan man desuden tilmelde sig en gratis notifikationsservice og fglge en udgivet DS-publikations
udvikling ved at klikke pa “Fglg standarden”.

En oversigt over forskellige DS-publikationstyper og -betegnelser findes her:
https://www.ds.dk/publikationstyper.



mailto:editorial-mistakes%40ds.dk?subject=
https://webshop.ds.dk/
https://www.ds.dk/publikationstyper
https://webstore.ansi.org/Standards/DS/DSEN13445112024?source=preview

DS/EN 13445-11:2024

This is a preview of DS/EN 13445-11:2024. Click here to purchase the full version from the ANSI store.

A ar T e = —a s a s = = A ERE

EUROPAISCHE NORM September 2024

ICS 23.020.30

English Version

Unfired pressure vessels - Part 11: Additional
requirements for pressure vessels of titanium and
titanium alloys

Récipients sous pression non soumis a la flamme Unbefeuerte Druckbehdlter - Teil 11:
- Partie 11 : Exigences supplémentaires pour les Zusatzliche Anforderungen an Druckbehalter
récipients sous pression en titane et alliage de titane aus Titan und Titanlegierungen

This European Standard was approved by CEN on 14 July 2024.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical
references concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre
or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language
made by translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC
Management Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, 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, Tiirkiye and United Kingdom.

L— |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2024 CEN All rights of exploitation in any form and by any means reserved Ref. No. EN 13445-11:2024: E
worldwide for CEN national Members


https://webstore.ansi.org/Standards/DS/DSEN13445112024?source=preview

DS/EN 13445-11:2024
EN 13445-11:2024(EN)

This is a preview of DS/EN 13445-11:2024. Click here to purchase the full version from the ANSI store.

Contents Page
EUTrOPEAN fOT@WOTI'M ....ooviuirismssrsssssssssssssssssssssssssssssssssssssssssssssssssassssssssassssssssasssssss sas s ss s sssss s sssnsasassesssnsassssssssassnssssansns 4
1 R0 5
2 NOrmative referenCes ... ————————————— 5
3 Terms, definitions, Symbols and UNILS ... ——————— 5
4 General reqUITeMENTS. ... —————————————————————— 6
5 MATETIALS e ———————————————— 6
5.1 GEINETAL ...eereeeeeeeeete ettt st s bbb R R RS E R £ bR bR bR 6

5.2 Material SPECIfiCAtION. . s 6

5.3 Material GroUPING SYSLEIM ... iuriereereeeereeesessesesessseessesssesssessse s e s bbb ss s ss s s bbb 6

5.4 Material dOCUMENTALION c.uvuiererrieeserrerei s bbb bbb 6

55 Prevention Of DIittle fTaCtUTE..... et es s ss s s senas 6

6 D LT ) 7
6.1 01 1<) - OSSP 7

6.2 Corrosion, eroSion and ProtECTION .. ssssss s ssssss s ssssss s st sssssssess 7

6.3 (o) B N0 =5 i i o =)' L PP 7

6.4  Time-independent NOMINAl AESIGN STIESS .....cviuueemersreeemeesiresssesssesssesss s esss st ssssssessssesssesssssssesens 7

6.5 CIEEP AESIZI cuuveueereeeeteetseeseessess s e bbb s s bR R AR bR bRt 8

6.6 Shells UNder eXEEINAl PIESSULE .....ueueeseerseersessseesssessssessssesssessssessseesssssssessssessssssssssssessasesssssssssssssessaens 8

6.7 FIAIEES .ovvuieueeuieeeteesseesee st et sss s bR RS R R £ E R AR 9

6.8 FaAtIZUE AESI@N .euveerceeeeeireeecetseiseeese et ssee b b ss s s e bbb bbbt 9

7 L0 B2 0 i 11 10
7.1 (15 T=) - TP 10

7.2 FIILET TNETALS weuieeeeeeeeeeet ettt bt b et s s b s bbb n et 10

7.3 Attachment of disSIMIlar MELALS ..o ssssaes 10

7.4 Backing strips, joggle joints and partial penetration Welds ........renneennenseeneneeeseenenns 10

7.5 Qualification of welding procedure specifications (WPQR) 10

7.6 Qualification of welders and Welding OPErators ... e ssesseseessessseees 10

7.7 JL0) R aNalo) (=) o X U= L (o ) o VOO 10

7.8 EXecution Of Welded JOINES. ...oeeeeereeseeesesseesssss s sssssssssssessssess st sesssses s ssss s ssssssssssssssess 11

7.9 PIEREAL ...ttt ettt b RS RS AR R R R R 11

7.10 Permanent joints other than Welding ... ssesssseesans 11

7.11  Production test, refereNCe CrItETIA .. rereeseerreeseessessseessessesses s ses s sess st sess e ssssns s sasesaes 11

712 EXEENT Of LESTINIE coeuieurieureereeeeeeeise ettt esse bbb sb bbb s bbb 12

7.13  Performance of test and acCEPLANCE CrILETTa .. sssssss s ssssses 12

7.14  FOIMING PIOCEAUTES w..oueuieueenreesreiseeessesseeeseesesssesssesssesssesssesssesssssssesssssssesssssssessssssesssesssesssasssesssssssesssesssssssessnes 12

2% 0 T 000 U 0} 30100 ¥ PSSP 12

7.14.2  HOT fOITING ceieuieeieereieesreeseeset st seesee s sss s bbb s bbbt 12

7.15 Heat treatment after fOrMING ... e sssssss s ssss s ssssssans 13

8 B T S €7 4 ) = SO 13

7.15.2 Heat treatment of flat products after cold forming.......nnnensenseneeeseeneens 13

7.15.3 Heat treatment of tubular products after cold forming ........ccoomnmeeneeesreernneesseeenseeens 13

7.15.4 Heat treatment after hot fOrMING ... ees s 14

7.15.5  ANNEALING .ieouieeeeeeerrees s seessess s sss s sess s s s s s R e SRR 14

7.16  Sampling of fOrmMed PrOAUCES ...ttt sessees s s s ss s sssen s sasesas 14

7.16.1 Cold formed products without heat treatment ......c...cccouneneoneeneenneenseenmeeneeesseeseeesessseees 14

7.16.2 Hot formed or cold formed products with heat treatment.........onenenessnenenns 14

717 TOSES turiueeueeureesseesseesseesse e e s ee s s s es s s £ R4 ER 8RR AR AR bbb R 15

80 A O & = T ' = L) - | TP 15

7.17.2  BUEE WELAS.cieietreeeceeseiseeseiseeeetssesees st essessse bbb e s bt 15

7.18 Post weld heat treatment (PWHT) 15

28 R T A=) 0T L 30PN 15

8 Inspection and teStiNG ... —————————_—_————_—————_—_——_ 16


https://webstore.ansi.org/Standards/DS/DSEN13445112024?source=preview

DS/EN 13445-11:2024
EN 13445-11:2024(EN)

This is a preview of DS/EN 13445-11:2024. Click here to purchase the full version from the ANSI store.

8.1 =5 S T=3 7 I 16

8.2 Non-destructive testing of Welded JOINES ... ssesssessas 16

B.2.1  GEIETAL ettt ettt s s AR R AR 16

8.2.2  Demonstration of satisfactory experience for testing group 3.......cccoermeereeerreerseeens 16

8.3 Determination of extent of non-destructive teSTING ........cournerneeereerseerreessemsessesssesssessessessesseens 17

8.4 Selection of non destructive testing methods for internal imperfections........ccoueeneneeneenn. 20

8.5 Selection of non destructive testing methods for surface imperfections......coereersneeenn. 20

8.6 ASSESSINENT Of AEIECTES...cuureueeeteeteet ettt b bbb s s st 20

8.7 Standard NYATOSTALIC TS ..uuuuerrereerseerssesssressseesssesssesssesssessssessssessssesssss s s sssssss st s ssessasessasssnas 20

9 Finishing OPerations ... ssssssssssssssssssssssssssassssssssassssssssssssssssasassnses 20

Annex A (normative) Grouping system for titanium and titanium alloys ... 21

Annex B (informative) Designation of some titanium and titanium alloy materials ..........ocounninunane 22

Annex C (informative) Materials ... s ssssses 24

Annex D (informative) Physical properties of titanium and titanium alloys .........coconnnmnmnnsssssnsssssnanns 26

Annex E (informative) Creep data for unalloyed titanitum .........c———— 29
Annex ZA (informative) Relationship between this European Standard and the Essential

Requirements of Directive 2014 /68/EU aimed to be covered...........ummnmnmnmnnsssnsssssnnas 30

L5310 L0 ) 1] 1, 32


https://webstore.ansi.org/Standards/DS/DSEN13445112024?source=preview

DS/EN 13445-11:2024
EN 13445-11:2024(EN)

This is a preview of DS/EN 13445-11:2024. Click here to purchase the full version from the ANSI store.

European foreword

This document (EN 13445-11:2024) has been prepared by Technical Committee CEN/TC 54 “Unfired
pressure vessels”, the secretariat of which is held by BSI.

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 2025, and conflicting national standards shall
be withdrawn at the latest by March 2025.

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 has been prepared under a standardization request addressed to CEN by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

For the relationship with EU Legislation, see informative Annex ZA, which is an integral part of this
document.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations 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, Tiirkiye and the
United Kingdom.
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Unfired pressure vessels -

Part 11:
Additional requirements for pressure vessels of titanium
and titanium alloys

1 Scope

This document specifies requirements for unfired pressure vessels and their parts made of titanium
and titanium alloys in addition to the general requirements for unfired pressure vessels under
EN 13445-1:2021 to EN 13445-5:2021.

NOTE1 Cast materials, HIP and additive manufacturing are not included in this version. Details regarding
such materials will be subject to an amendment to or a revision of this European Standard.

NOTE 2  Materials in Groups 51.4 and 54 are not included in this version.

2 Normative 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.

EN 764-5:2014, Pressure equipment - Part 5: Inspection documentation of metallic materials and
compliance with the material specification

EN 10204:2004, Metallic products - Types of inspection documents

EN 13445-1:2021, Unfired pressure vessels - Part 1: General

EN 13445-2:2021+A1:2023, Unfired pressure vessels - Part 2: Materials
EN 13445-3:2021, Unfired pressure vessels - Part 3: Design

EN 13445-4:2021+A1:2023, Unfired pressure vessels - Part 4: Fabrication

EN 13445-5:2021, Unfired pressure vessels - Part 5: Inspection and testing

EN IS0 148-1:2016, Metallic materials - Charpy pendulum impact test - Part 1: Test method (1SO 148-1:2016)

EN ISO 9606-5:2000, Approval testing of welders - Fusion welding - Part 5: Titanium and titanium alloys,
zirconium and zirconium alloys (ISO 9606-5:2000)

EN ISO 15614-5:2004, Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 5: Arc welding of titanium, zirconium and their alloys (I1SO 15614-5:2004)

EN ISO 15614-8:2016, Specification and qualification of welding procedures for metallic materials -
Welding procedure test - Part 8: Welding of tubes to tube-plate joints (1SO 15614-8:2016)

CEN ISO/TR 15608:2017, Welding — Guidelines for a metallic materials grouping system (ISO/
TR 15608:2017)



https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑1:2021
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑5:2021
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%20764‑5:2014
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2010204:2004
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑1:2021
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑2:2021+A1:2023
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑3:2021
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑4:2021+A1:2023
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%2013445‑5:2021
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%20ISO%20148‑1:2016
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%20ISO%209606‑5:2000
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%20ISO%2015614‑5:2004
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=EN%20ISO%2015614‑8:2016
https://webshop.ds.dk/da-dk/s%C3%B8gning?q=CEN%20ISO/TR%2015608:2017
https://webstore.ansi.org/Standards/DS/DSEN13445112024?source=preview

