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European foreword 

This document (EN 14917:2021) has been prepared by Technical Committee CEN/TC 342 “Metal hoses, 
hose assemblies, bellows and expansion joints”, the secretariat of which is held by SNV. 

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 January 2022, and conflicting national standards shall 
be withdrawn at the latest by January 2022. 

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 14917:2009+A1:2012. 

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

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

Modifications to EN 14917:2009+A1:2012: 

— adaptation to Directive 2014/68/EU; 

— general revision and correction; 

— complete revision and restructuring of Clause 6, i.a.; 

— addition of design in the creep range; 

— modification of stress calculation for internal pressure capability; 

— reformulation of column instability calculation; 

— modification of in-plane instability calculation; 

— harmonisation of fatigue calculation for all bellows types and introduction of 4 fatigue curves for 
different material classes; 

— extension of material characteristics for calculating forces and moments on pressurised 
expansion joints; 

— addition of Annex K for stress calculation of hardware; 

— revision of Testing, inspection and documentation; 

— revision of material properties in Annex B and Annex J; 

— correction of Coefficient Cp . 

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. 
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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, Turkey and the United 
Kingdom. 
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Introduction 

Metal bellows expansion joints are used as parts in pressure vessels or piping components. 

If an expansion joint is designed and manufactured covered by EU-Directive 2014/68/EU a risk 
assessment has to be done. The possible risks of an expansion joint and how they have been dealt in this 
document are described in Annex I. 
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1 Scope 

This document specifies the requirements for design, manufacture and installation of metal bellows 
expansion joints with circular cross section for pressure applications with maximum allowable pressure 
greater than 0,5 bar. 

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 764-4:2014, Pressure equipment — Part 4: Establishment of technical delivery conditions for metallic 
materials 

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

EN 1092-1:2018, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN 
designated — Part 1: Steel flanges 

EN 1591-1:2013, Flanges and their joints — Design rules for gasketed circular flange connections — Part 1: 
Calculation 

EN 1759-1:2004, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, Class 
designated — Part 1: Steel flanges, NPS 1/2 to 24 

EN 10028-1:2017, Flat products made of steels for pressure purposes — Part 1: General requirements 

EN 10028-2:2017, Flat products made of steels for pressure purposes — Part 2: Non-alloy and alloy steels 
with specified elevated temperature properties 

EN 10028-3:2017, Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels, 
normalized 

EN 10028-4:2017, Flat products made of steels for pressure purposes — Part 4: Nickel alloy steels with 
specified low temperature properties 

EN 10028-7:2016, Flat products made of steels for pressure purposes — Part 7: Stainless steels 

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

EN 10216-1:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 1: 
Non-alloy steel tubes with specified room temperature properties 

EN 10216-2:2013+A1:2019, Seamless steel tubes for pressure purposes — Technical delivery conditions — 
Part 2: Non-alloy and alloy steel tubes with specified elevated temperature properties 

EN 10216-3:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 3: 
Alloy fine grain steel tubes 

EN 10216-4:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 4: 
Non-alloy and alloy steel tubes with specified low temperature properties 
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EN 10216-5:2013, Seamless steel tubes for pressure purposes — Technical delivery conditions — Part 5: 
Stainless steel tubes 

EN 10217-1:2019, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 1: 
Electric welded and submerged arc welded non-alloy steel tubes with specified room temperature properties 

EN 10217-2:2019, 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 10217-3:2019, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 3: 
Electric welded and submerged arc welded alloy fine grain steel tubes with specified room, elevated and low 
temperature properties  

EN 10217-4:2019, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 4: 
Electric welded non-alloy steel tubes with specified low temperature properties 

EN 10217-5:2019, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 5: 
Submerged arc welded non-alloy and alloy steel tubes with specified elevated temperature properties 

EN 10217-6:2019, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 6: 
Submerged arc welded non-alloy steel tubes with specified low temperature properties 

EN 10217-7:2014, Welded steel tubes for pressure purposes — Technical delivery conditions — Part 7: 
Stainless steel tubes 

EN 10222-2:2017, Steel forgings for pressure purposes — Part 2: Ferritic and martensitic steels with 
specified elevated temperatures properties 

EN 10222-3:2017, Steel forgings for pressure purposes — Part 3: Nickel steels with specified low 
temperature properties 

EN 10222-4:2017, Steel forgings for pressure purposes — Part 4: Weldable fine grain steels with high proof 
strength 

EN 10222-5:2017, Steel forgings for pressure purposes — Part 5: Martensitic, austenitic and austenitic-
ferritic stainless steels 

EN 10253-2:2007, Butt-welding pipe fittings — Part 2: Non alloy and ferritic alloy steels with specific 
inspection requirements 

EN 10253-3:2008, Butt-welding pipe fittings — Part 3: Wrought austenitic and austenitic-ferritic (duplex) 
stainless steels without specific inspection requirements 

EN 10253-4:2008, Butt-welding pipe fittings — Part 4: Wrought austenitic and austenitic-ferritic (duplex) 
stainless steels with specific inspection requirements 

EN 10269:2013, Steels and nickel alloys for fasteners with specified elevated and/or low temperature 
properties 

EN 10272:2016, Stainless steel bars for pressure purposes 

EN 10273:2016, Hot rolled weldable steel bars for pressure purposes with specified elevated temperature 
properties 
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EN 13184:2001, Non-destructive testing — Leak testing — Pressure change method 

EN 13445-2:2014, Unfired pressure vessels — Part 2: Materials 

EN 13445-3:2014, Unfired pressure vessels — Part 3: Design 

EN 13480-2:2017, Metallic industrial piping — Part 2: Materials 

EN 13480-2:2017/A1:2018, Metallic industrial piping — Part 2: Materials 

EN 13480-2:2017/A2:2018, Metallic industrial piping — Part 2: Materials 

EN 13480-2:2017/A3:2018, Metallic industrial piping — Part 2: Materials 

EN 13480-3:2017, Metallic industrial piping — Part 3: Design and calculation 

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

EN ISO 643:2020, Steels — Micrographic determination of the apparent grain size (ISO 643:2019, Corrected 
version 2020-03) 

EN ISO 3651-2:1998, Determination of resistance to intergranular corrosion of stainless steels — Part 2: 
Ferritic, austenitic and ferritic-austenitic (duplex) stainless steels — Corrosion test in media containing 
sulfuric acid (ISO 3651-2:1998) 

EN ISO 5817:2014, Welding — Fusion-welded joints in steel, nickel, titanium and their alloys (beam welding 
excluded) — Quality levels for imperfections (ISO 5817:2014) 

EN ISO 6506-1:2014, Metallic materials — Brinell hardness test — Part 1: Test method (ISO 6506-1:2014) 

EN ISO 6892-1:2019, Metallic materials — Tensile testing — Part 1: Method of test at room temperature 
(ISO 6892-1:2019) 

EN ISO 6892-2:2018, Metallic materials — Tensile testing — Part 2: Method of test at elevated temperature 
(ISO 6892-2:2018) 

EN ISO 9445-1:2010, Continuously cold-rolled stainless steel — Tolerances on dimensions and form — Part 
1: Narrow strip and cut lengths (ISO 9445-1:2009) 

EN ISO 9445-2:2010, Continuously cold-rolled stainless steel — Tolerances on dimensions and form — Part 
2: Wide strip and plate/sheet (ISO 9445-2:2009) 

EN ISO 9606-1:2017, Qualification testing of welders — Fusion welding — Part 1: Steels (ISO 9606-1:2012 
including Cor 1:2012 and Cor 2:2013) 

EN ISO 9606-4:1999, Approval testing of welders — Fusion welding — Part 4: Nickel and nickel alloys 
(ISO 9606-4:1999) 

EN ISO 9712:2012, Non-destructive testing — Qualification and Certification of NDT personnel 
(ISO 9712:2012) 

EN ISO 14732:2013, Welding personnel — Qualification testing of welding operators and weld setters for 
mechanized and automatic welding of metallic materials (ISO 14732:2013) 
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EN ISO 15609-1:2019, Specification and qualification of welding procedures for metallic materials — 
Welding procedure specification — Part 1: Arc welding (ISO 15609-1:2019) 

EN ISO 15609-2:2019, Specification and qualification of welding procedures for metallic materials — 
Welding procedure specification — Part 2: Gas welding (ISO 15609-2:2019) 

EN ISO 15609-3:2004, Specification and qualification of welding procedures for metallic materials — 
Welding procedures specification — Part 3: Electron beam welding (ISO 15609-3:2004) 

EN ISO 15609-4:2009, Specification and qualification of welding procedures for metallic materials — 
Welding procedure specification — Part 4: Laser beam welding (ISO 15609-4:2009) 

EN ISO 15609-5:2011, Specification and qualification of welding procedures for metallic materials — 
Welding procedure specification — Part 5: Resistance welding (ISO 15609-5:2011, Corrected version 2011-
12-01) 

EN ISO 15609-6:2013, Specification and qualification of welding procedures for metallic materials — 
Welding procedure specification — Part 6: Laser-arc hybrid welding (ISO 15609-6:2013) 

EN ISO 15610:2003, Specification and qualification of welding procedures for metallic materials — 
Qualification based on tested welding consumables (ISO 15610:2003) 

EN ISO 15613:2004, Specification and qualification of welding procedures for metallic materials — 
Qualification based on pre-production welding test (ISO 15613:2004) 

EN ISO 15614-1:2017,1 Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys 
(ISO 15614-1:2017, Corrected version 2017-10-01) 

EN ISO 15614-2:2005, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 2: Arc welding of aluminium and its alloys (ISO 15614-2:2005) 

EN ISO 15614-3:2008, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 3: Fusion welding of non-alloyed and low-alloyed cast irons (ISO 15614-
3:2008) 

EN ISO 15614-4:2005, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 4: Finishing welding of aluminium castings (ISO 15614-4:2005) 

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 (ISO 15614-5:2004) 

EN ISO 15614-6:2006, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 6: Arc and gas welding of copper and its alloys (ISO 15614-6:2006) 

EN ISO 15614-7:2019; Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 7: Overlay welding (ISO 15614-7:2016) 

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 (ISO 15614-8:2016) 

                                                           
1 As impacted by EN ISO 15614-1:2017/A1:2019. 
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EN ISO 15614-10:2005, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 10: Hyperbaric dry welding (ISO 15614-10:2005) 

EN ISO 15614-11:2002, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 11: Electron and laser beam welding (ISO 15614-11:2002) 

EN ISO 15614-12:2014, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 12: Spot, seam and projection welding (ISO 15614-12:2014) 

EN ISO 15614-13:2012, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 13: Upset (resistance butt) and flash welding (ISO 15614-13:2012) 

EN ISO 15614-14:2013, Specification and qualification of welding procedures for metallic materials — 
Welding procedure test — Part 14: Laser-arc hybrid welding of steels, nickel and nickel alloys (ISO 15614-
14:2013) 

EN ISO 17635:2016, Non-destructive testing of welds — General rules for metallic materials 
(ISO 17635:2016) 

EN ISO 20485:2018, Non-destructive testing — Leak testing — Tracer gas method (ISO 20485:2017) 

3 Terms and definitions 

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

3.1 
expansion joint 
metal equipment consisting of one or more bellows used to absorb movements such as caused by thermal 
or mechanical effects in piping or pressure vessels 

Note 1 to entry: See also Clause 4 Classification. 

3.2 
bellows 
flexible element consisting of one or more corrugations and the end tangents 

3.3 
corrugation 
convolution 
flexible unit of a bellows with a leakproof wall consisting of one or more plies 

3.4 
ply 
element of the bellows’ wall usually made from sheet or strip material 

3.5 
end tangent 
straight un-corrugated portion at the ends of a bellows 

3.6 
reinforcing collar 
reinforcing sleeve or ring attached to the end tangent for reinforcement 
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