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National foreword

This British Standard is the UK implementation of EN 10217-7:2021. It
supersedes BS EN 10217-7:2014, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee ISE/110, Steel Tubes, and [ron and Steel Fittings.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

The UK committee draws users’ attention to the fact that BS EN 10217
Parts 1 to 7 are product standards and are therefore intended to assist
specifiers, designers and other users of the documents by setting out a
series of tube and pipe grades intended for use in pressure applications.
The non-alloy and low alloy grades in Parts 1 to 6 are comparable
(interchangeable) with seamless grades of the same designations in

BS EN 10216 Parts 1 to 4. Similarly, the stainless grades in Part 7 are
comparable to seamless grades of the same designations in

BS EN 10216 Part 5.

It should be noted that guidance on material suitability for specific
applications is not provided in product standards. It is therefore
important that specifiers, designers and other users of the documents
understand the differences between the types and characteristics

of the welded pressure pipes covered in the standards so that the
appropriate type and grade can be specified or selected for the
application concerned.

As BS EN 10217 steel tubes and pipes can be used for a whole range of
applications from building services to critical requirements involving
gas or chemicals, it is important that the specifier, designer or user
selects the most suitable tube or pipe type and grade from the seven
parts of the standard provided.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2021
Published by BSI Standards Limited 2021

ISBN 978 0 580 95431 3
ICS 23.040.10; 77.140.75

Compliance with a British Standard cannot confer immunity from
legal obligations.
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This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association and is intended to support essential
requirements of the EU legislation detailed in the European foreword.
Annex ZA/Z7 describes how the publication relates to the legislation.

For the Great Britain market (England, Scotland and Wales), if the UK
Government has designated this publication for conformity with UKCA
marking legislation and has not amended the essential requirements
of that legislation, Annex ZA/ZZ and any references to EU law in

the publication should be read in accordance with the designation

as applying to UK legislation in the same way as to EU law. Further
information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. References to EU
legislation are therefore still valid.

More information on legislation can be found at www.gov.uk.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2021.

Amendments/corrigenda issued since publication

Date Text affected
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European foreword

This document (EN 10217-7:2021) has been prepared by Technical Committee CEN/TC 459/5C 10
“Steel tubes and iron and steel fittings”, the secretariat of which is held by UNL

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 October 2021, and conflicting national standards shall
be withdrawn at the latest by October 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 10217-7:2014.
The main changes with respect to the previous edition are listed in Annex A.

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 2014/68/EU.

For relationship with EU Directive 2014/68/EU, see informative Annex ZA, which is an integral part of
this document.

EN 10217 consists of the following parts, under the general title 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;

— Part 2: Electric welded non-alloy and alloy steel tubes with specified elevated temperature properties;

— Part 3: Electric welded and submerged arc welded alloy fine grain steel tubes with specified room,
elevated and low temperature properties;

— Part 4: Electric welded non-alloy and alloy steel tubes with specified low temperature properties;

— Part 5: Submerged arc welded non-alloy and alloy steel tubes with specified elevated temperature
properties;

— Part 6: Submerged arc welded non-alloy steel tubes with specified low temperature properties;
— Part 7: Stainless steel tubes.

Another European Standard series covering tubes for pressure purposes is:

EN 10216, Seamless steel tubes for pressure purposes.

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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1 Scope

This document specifies the technical delivery conditions in two test categories for welded tubes of
circular cross-section made of austenitic and austenitic-ferritic stainless steel which are intended for
pressure and corrosion resisting purposes at room temperature, at low temperatures or at elevated
temperatures.

NOTE Once the reference of this document is published in the Official Journal of the European Union (OJEU)
under Directive 2014/68/EU, pressure equipment directive, presumption of conformity to the Essential Safety
Requirements (ESR) of Directive 2014/68/EU is limited to technical data of materials in this document and does
not presume adequacy of the material to a specific item of equipment. Consequently, the assessment of the
technical data stated in this material standard against the design requirements of this specific item of equipment
to verify that the ESRs of the Pressure Equipment Directive are satisfied, needs to be done by the designer of the
pressure egquipment, taking also into account the subsequent manufacturing processes which could affect
properties of the base materials.

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 10020:2000, Definition and classification of grades of steel

EN 10021:2006, General technical delivery conditions for steel products

EN 10027-1:2016, Designation systems for steels - Part 1: Steel names

EN 10027-2:2015, Designation systems for steels - Part 2: Numerical system

EN 10028-7:2016, Flat products made of steels for pressure purposes - Part 7: Stainless steels
EN 10088-1:2014, Stainless steels - Part 1: List of stainless steels

EN 10168:2004, Steel products - Inspection documents - List of information and description
EN 10204:2004, Metallic products - Types of inspection documents

EN 10266:2003, Steel tubes, fittings and structural hollow sections - Symbols and definitions of terms for
use in product standards

CEN/TR 10261:2018, fron and steel - European standards for the determination of chemical composition

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

EN IS0 377:2017, Steel and steel products - Location and preparation of samples and test pieces for
mechanical testing (IS0 377:2017)

EN ISO 1127:1996, Stainless steel tubes - Dimensions, tolerances and conventional masses per unit length
(IS0 1127:1992)

EN ISO 2566-2:1999, Steel - Conversion of elongation values - Part 2: Austenitic steels (IS0 2566-2:1984)
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EN IS0 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 (IS0 3651-2:1998)

EN ISO 4885:2018, Ferrous materials - Heat treatments - Vocabulary (150 4885:2018)

EN IS0 5173:2010, Destructive tests on welds in metallic materials - Bend tests (IS0 5173:2009)

EN IS0 6892-1:2019, Metallic materials - Tensile testing - Part 1: Method of test at room temperature
(IS0 6892-1:2019)

EN ISO 6892-2:2018, Metallic materials - Tensile testing - Part 2: Method of test at elevated temperature
(150 6892-2:2018)

EN 150 8492:2013, Metallic materials - Tube - Flattening test (IS0 8492:2013)

EN 150 8493:2004, Metallic materials - Tube - Drift-expanding test (I50 8493:1998)
EN IS0 8495:2013, Metallic materials - Tube - Ring-expanding test (150 8495:2013)
EN 150 8496:2013, Metallic materials - Tube - Ring tensile test (1SO 8496:2013)

EN 150 9712:2012, Non-destructive testing - Qualification and certification of NDT personnel
(IS0 9712:2012)

EN ISO 10893-1:2011, Non-destructive testing of steel tubes - Part 1: Automated electromagnetic testing
of seamless and welded (except submerged arc-welded) steel tubes for the verification of hydraulic
leaktightness (150 10893-1:2011)

EN 1SO 10893-2:2011,2 Non-destructive testing of steel tubes - Part 2: Automated eddy current testing of
seamless and welded (except submerged arc-welded) steel tubes for the detection of imperfections
(150 10893-2:2011)

EN IS0 10893-6:2019, Non-destructive testing of steel tubes - Part 6: Radiographic testing of the weld
seam of welded steel tubes for the detection of imperfections (IS0 10893-6:2019)

EN ISO 10893-7:2019, Non-destructive testing of steel tubes - Part 7: Digital radiographic testing of the
weld seam of welded steel tubes for the detection of imperfections (IS0 10893-7:2019])

EN IS0 10893-8:2011,3 Non-destructive testing of steel tubes - Part 8: Automated ultrasonic testing of
seamless and welded steel tubes for the detection of laminar imperfections (IS0 10893-8:2011)

EN ISO 10893-9:2011,* Non-destructive testing of steel tubes - Part 9: Automated ultrasonic testing for

the detection of laminar imperfections in strip/plate used for the manufacture of welded steel tubes
(150 10893-9:2011)

1 Asimpacted by EN 1SO 10893-1:2011/A1:2020.
2 Asimpacted by EN 1SO 10893-2:2011/A1:2020.
3 Asimpacted by EN ISO 10893-8:2011/A1:2020.

4 Asimpacted by EN IS0 10893-9:2011/A1:2020.
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EN IS0 10893-10:2011,5 Non-destructive testing of steel tubes - Part 10: Automated full peripheral
ultrasonic testing of seamless and welded (except submerged arc-welded) steel tubes for the detection of
longitudinal and/or transverse imperfections (IS0 10893-10:2011)

EN [SO 10893-11:2011,% Non-destructive testing of steel tubes - Part 11: Automated ultrasonic testing of
the weld seam of welded steel tubes for the detection of longitudinal and/or transverse imperfections
(150 10893-11:2011)

EN ISO 14284:2002, Steel and iron - Sampling and preparation of samples for the determination of
chemical composition (IS0 14284:1996)

1S0 11484:2019, Steel products — Employer's qualification system for non-destructive testing (NDT)
personnel

3 Terms and definitions

For the purpose of this document, the terms and definitions given in EN 10020:2000, EN 10021:2006,
EN [SO 4885:2018 and EN 10266:2003 and the following apply.

IS0 and IEC maintain terminological databases for use in standardization at the following addresses:

— [EC Electropedia: available at http://www.electropedia.org/

— IS0 Online browsing platform: available at https://www.iso.org/obp

3.1
test category
classification that indicates the extent and level of inspection and testing

3.2
employer
organization for which a person works on a regular basis

Note 1 to entry: The employer may be either the tube manufacturer or supplier or a third party organization
providing non-destructive testing (NDT) services.

4 Symbols

For the purpose of this document, the symbols given in EN 10266:2003 and the following apply.
— TC test category.

NOTE See also Table 2 for symbols of the delivery condition.
5 C(lassification and designation
5.1 Classification

According to the classification system in EN 10020:2000, the steel grades are classified as:

— austenitic steels (corrosion resisting);

5 Asimpacted by EN ISO 10893-10:2011/A1:2020.

6 Asimpacted by EN IS0 10893-11:2011/A1:2020.



Licensed copy: Dingjun, Jim WANG, General Electric Company, Version correct as of 22/05/2021

BSEN 10217-7:2021
EN 10217-7:2021 (E)

— austenitic-ferritic steels.
5.2 Designation

For the tubes covered by this document the steel designation consists of:
— the number of this document (EN 10217-7);

plus either:
— the steel name according to EN 10027-1:2016;

or:

— the steel number allocated according to EN 10027-2:2015.
6 Information to be supplied by the purchaser
6.1 Mandatory information

The following information shall be supplied by the purchaser at the time of enquiry and order:

a) the quantity (mass or total length or number);

b) the term "tube”;

c) the dimensions (outside diameter D and wall thickness T) (see 8.8.1);

d) the designation of the steel grade according to this document (see 5.2);

e) the test category (see 9.3).

6.2 Options

A number of options are specified in this document and these are listed below. In the event that the

purchaser does not indicate a wish to implement any of these options at the time of enquiry and order,
the tube shall be supplied in accordance with the basic specification (see 6.1).

1) Information about steelmaking process (see 7.1);

2) Tube manufacturing process and/or route (see 7.2.1);

3) Theinside weld is remelted (see Table 1);

4) The inside weld is worked by rolling, remelting or grinding (see Table 1);
5) Delivery condition (see 7.2.3);

6) Product analysis (see 8.2.2);

7) Additional verifications of mechanical properties on samples that have undergone a different or
additional heat treatment (see 8.3.1);

8) Verification of impact energy at room temperature (see 8.3.1);

9) Verification of proof strength R, 5 or Ry, g at elevated temperatures (see 8.3.2);
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10) Verification of impact energy at low temperature (see 8.3.3);

11) Intergranular corrosion test (see 8.4);

12) Repair welding (see 8.5.1.5);

13) Selection of method for verification of leak-tightness test method (see 8.5.2.2);

14) Non-destructive testing of tube ends for detection of laminar imperfections (see 8.5.2.3);

15) Non-destructive testing of strip and plate edges for detection of laminar imperfections (see 8.5.2.3);
16) Special ends preparation (see 8.7);

17) Exact lengths (see 8.8.3);

18) Tolerance class D 4 for D < 168,3 mm (see Table 10);

19]) The type of inspection certificate 3.2 in place of the standard document (see 9.2.1);

20) Transverse tensile test on the weld (see 10.2.2.3);

21) Test pressure for hydrostatic leak-tightness test (see 11.8.1);

22) Wall thickness measurement away from the ends (see 11.9);

23) Selection of non- destructive testing method for the inspection of the weld seam (see Table 16);

24) Image quality class B of EN [SO 10893-6 for the radiographic inspection of the weld seam (see
Table 16);

25) Additional marking (see 12.2);
26) Special protection (see Clause 13);

27) Image quality class B of EN IS0 10893-7 for the digital radiographic testing of the weld (see
Table 16);

28) Different values for the maximum height of the weld seam are to be agreed in the purchase order
(see Table 11);

29) Height of the weld seam for tubes with route 01, 05, 06 and 07 (according to Table 1) and with
thicknesses over 8 mm: maximum 4 mm (see Table 11).

6.3 Examples of an order

6.3.1 Example 1

2000 m of welded tube W1 (see Table 2) with an outside diameter of 168,3 mm, a wall thickness of
4,5 mm, tolerance classes D 3 and T 3, in accordance with this document, made of steel grade X2CrNi19-
11, test category 1, with a 3.1 inspection certificate according to EN 10204

EXAMPLE 2000 m- Tube - 168,3 = 4,5 -EN 10217-7- X2CrNi19-11 - TC 1 - Option 5: W1
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6.3.2 Example 2

300 m of cold finished welded tube WCA (see Table 2) with an outside diameter of 42,4 mm, a wall
thickness of 2,6 mm, tolerance classes D 3 and T 3, in accordance with this document, made of steel
grade 1.4301, test category 2, with intergranular corrosion test (EN ISO 3651-2, method A), verification
of proof strength at 300 °C, non-destructive testing of strip edges for detection of laminar imperfections,
with a 3.2 inspection certificate according to EN 10204 issued by the manufacturer:

EXAMPLE 300 m - Tube - 42,4 x 2,6 - EN 10217-7 - 1.4301 - TC 2 - Option 5: WCA - Option 9: 300 °C - Option
11: A - Option 15 - Option 19: 3.2 (to be issued by the manufacturer)

7 Manufacturing process
7.1 Steelmaking process

The steelmaking process is at the discretion of the manufacturer, but see Option 1.

Option 1: The purchaser shall be informed about the steelmaking process used. The process shall be
reported in the inspection document.

7.2 Tube manufacture and conditions

7.2.1 The tubes shall be manufactured from hot or cold rolled plate, sheet or strip in accordance with
EN 10028-7:2016. They shall be longitudinally welded by fusion across the abutting edges using either
an arc welding or a laser welding or an electron beam welding process, or a combination thereof. The
definitions of these respective fusion welding methods are given in ISO/TR 25901-3:2016, 4.2. Welding
can be performed with or without the addition of filler metal in accordance with one of the routes as
specified in Table 1.

Unless Option 2 is specified, the manufacturing process and/or route are at the discretion of the
manufacturer.
Option 2: The tube manufacturing process and/or route is specified by the purchaser.

The finished tubes shall not include welds used for joining together lengths of the hot or cold rolled
strip prior to forming.

Option 3: (see Table 1),
Option 4: (see Table 1).
7.2.2 The production (welding) process shall be qualified and approved under the tube manufacture's

own QA system.

NOTE For tubes to be used in pressure equipment under categories II, 11, or IV of European Legislation for
pressure equipment, the relevant operating procedures and personnel for permanent joints will be approved by a
competent third party.

10
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Table 1 — Tube manufacturing process, route, starting material, forming operation and weld

welding **

plate or sheet

condition
1 2 3 4 5
Manufacturing ; ; i ; :
Route a Starting material Forming operation Weld condition P
process
01 As welded © ¢
63 Arc welding Hot or cu%d rolled | Continuous f(?rming Welded, outside ground ¢ ¢
strip from strip or bead worked *
03 Welded, bead worked *
; Hot or cold rolled | Continuous forming [Welded, outside ground € or
04 Laser welding . .
strip from strip bead worked *
g Hot or cold rolled | Single forming from de
0g AREWECHE plate or sheet plate or sheet Asrelded
Laser welding and| Hot or cold rolled | Single forming from d
06 arc welding ** plate or sheet plate or sheet Axeided ®
Electron beam . .
07 welding and arc Hot or cold rolled | Single forming from Aevreldagd

plate or sheet

T

* Bead worked = bead rolled or bead hammered.

For these tubes, i.e. tubes welded from plate or sheet, the laser welding and the electron beam
welding processes are normally used in combination with an arc welding process.

Tubes with outside diameter not exceeding 168,3 mm may additionally be brought to the required tube
dimensions by cold working P (see type of condition WCA and WCR in Table 2).

The terms “as-welded”, “welded, outside ground”, "bead worked” and "cold working” apply to the condition
of the tube before heat treatment if required in accordance with Table 2.

L Onrequest, the inside weld can be re-melted. Option 3: The inside weld is re-melted.

On request, the inside weld can be worked by rolling, remelting or grinding. Option 4: The inside weld is
warked by rolling, remelting or grinding.

The weld seam can be welded using one or more separate layers.

7.2.3 The types of delivery condition of the tubes are shown in Table 2. Unless Option 5 is specified,
the selection of type of delivery condition is at the discretion of the manufacturer.

Option 5: The type of delivery condition is specified by the purchaser.
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Table 2 — Delivery conditions

Symbol [Type of delivery condition @ Surface condition
Welded from hot or cold rolled plate, sheet or strip
b ’ f
WO 1D, 2D, 2E, 2B, 2R As welded
w1b Welded from hot rolled plate, sheet or strip 1D,
descaled andfor pickled ©
Metallically clean
W1ab Welded from hot rolled plate, sheet or strip 1D, heat
treated, descaled and/or pickled ©
W1Rb E‘.:glgféc;;;c:;ilggt rolled plate, sheet or strip 1D, Metallically bright
wa2b Welded from cold rolled plate, sheet or strip 2D, 2E,
2B, 2R, descaled and/or pickled ©
Metallically clean
W2Ab Welded from cold rolled plate, sheet or strip 2D, 2E,
2B, 2R, heat treated, descaled and/or pickled ®
Welded from cold rolled plate, sheet or strip 2D, 2E, : :
[
W2ZR 2B, 2R, bright annealed Metallically bright
Welded from hot rolled or cold rolled plate, sheet or
WCA strip 1D, 2D, 2E, 2B, 2R, heat treated if appropriate, | Metallically clean, weld scarcely
at least 20 % cold formed, heat treated, with re- recognizable
crystallized weld metal, descaled and for pickled @
Welded from hot rolled or cold rolled plate, sheet or
WCR strip 1D, 2D, 2E, 2B, 2R, heat treated if appropriate, | Metallically bright, weld scarcely
at least 20 % cold formed, bright annealed, with re- | recognizable
crystallized weld metal
Metallically bright-ground, the type
and degree of grinding shall be
ol firound 2 agreed at the time of enquiry and
orderd
Metallically bright-polished, the type
WP Polished ¢ and degree of polishing shall be

agreed at the time of enquiry and
orderd

2 Symbols of flat products according to EN 10028-7:2016.

Tubes may have residual scale, welding colours and grease residue,

For tubes ordered with smoothed inside welds ("bead worked”) letter "b" shall be appended to the symbol
for the delivery condition (e.g. W2Ab).

¢ Conditions W2, W2A, W2R, WCA or WCR are usually used as the starting condition.

It should be indicated in the enquiry or order whether grinding or polishing is to be performed internally or
externally, or internally and externally.

Unless specified at the time of the order the method of descaling and/or pickling is at the discretion of the
manufacturer.
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8 Requirements
8.1 General

When supplied in a delivery condition indicated in 7.2.3 and inspected according to Clauses 9, 10 and
11, the tubes shall conform to the requirements of this document. In addition, the general technical
delivery requirements specified in EN 10021:2006 shall apply.

8.2 Chemical composition

8.2.1 Cast analysis
The cast analysis reported by the steel manufacturer shall apply and conform to the requirements of
Table 3 for austenitic steel and of Table 4 for austenitic-ferritic steel.

When welding tubes produced according to this document, account should be taken of the fact that the
behaviour of the steel during and after welding is dependent not only on the steel, but also on the
applied heat treatment and the conditions of preparing for and carrying out the welding.

8.2.2 Product analysis

Option 6: Product analysis for the tubes shall be supplied.

Table 5 specifies the permissible deviation of the product analysis from the specified limits on cast
analysis given in Tables 3 and 4.

13
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Table 5 — Permissible deviations of the product analysis from specified limits on cast analysis

given in Tables 3 and 4

Limiting value for the cast analysis | Permissible deviation of the product
Element according to Tables 3 and 4 analysis 2
% by mass % by mass
< 0,030 + 0,005
Carbon
>0,030to < 0,08 +0,01
Silicon < 1,00 + 0,05
<1,00 +0,03
Manganese
>1,00to = 2,00 + 0,04
< 0,030 + 0,003
Phosphorus
> 0,030 to = 0,045 +0,005
Sulphur < 0,015 + 0,003
Nitrogen =(,35 +0,01
=165to=20,0 0,20
Chromium
>20,0to 28,0 0,25
<1,00 0,07
Copper
>1,00to = 2,00 0,10
= 0,60 £0,03
Molybdenum
=22,00to=7,0 +0,10
Niobium < 1,00 0,05
<5,0 +0,07
>5,0to=10,0 0,10
Nickel
>10,0to < 20,0 +0,15
>20,0to=32,0 0,20
Titanium <0,70 0,05
Tungsten < 1,00 +0,05
2 If several product analyses are carried out on one cast, and the contents of an individual element determined
lie outside the permissible range of the chemical composition specified for the cast analysis, then it is only
allowed to exceed the permissible maximum value or to fall short of the permissible minimum value, but not
both for one cast.

8.3 Mechanical properties

8.3.1 At room temperature

The mechanical properties of the tubes shall conform to the requirements in Tables 6 and 7 and in
Clause 11 irrespective of whether they are verified or not (see Table 13).
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If heat treatments different from, or additional to, the reference heat treatment, are to be carried out
after the delivery of the tubes, the purchaser may request, at the time of enquiry and order, additional
mechanical tests on samples, that have been given heat treatments different from or additional to, those
given in Tables 6 and 7. The heat treatment of the samples and the mechanical properties to be
obtained from tests on them shall be agreed at the time of enquiry and order.

Option 7: Additional mechanical tests on samples, which have undergone a different or additional heat
treatment, shall be carried out.

Option 8: Impact test shall be carried out at room temperature (see Tables 6 and 7). The location of the
test pieces, either from the weld or opposite to the weld, shall be agreed at the time of enquiry and order.

8.3.2 At elevated temperature
The minimum proof strength Ry0,2 and Ry,; 5 values at elevated temperatures are specified in Tables 8
and 9.

Option 9: Proof strength R, » or R, o shall be verified (for austenitic-ferritic steels in Table 9 only Ry »
apply). The test temperature shall be agreed at the time of enquiry and order.

8.3.3 At low temperature

Impact energy values at specified low temperature shall conform to the requirements in Tables 6 and 7.

Option 10: Impact test at low temperature shall be carried out. The location of the test pieces, either from
the weld or opposite to the weld, shall be agreed at the time of enquiry and order.

17
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Table 9 — Minimum proof strength Rp0,2 at elevated temperatures for wall thicknesses up to
30 mm of austenitic-ferritic steels in the solution annealed condition (+AT) and guideline for the
limit temperature for intergranular corrosion

Steel grade SR MR8
Temperature °C
Steel name Steel number 50 100 150 200 | 2502
Austenitic-ferritic steels
X2CrNiMoN22-5-3 1.4462 415 360 335 310 295
X2CrNiN23-4 1.4362 370 330 300 280 265
X2CrNiMoN25-7-4 1.4410 502 450 420 400 380
X2CrNiMoCuWN25-7-4 1.4501 502 450 420 400 380
a4 Up to this temperature, the material should, within 100 000 h, not have changed so as to show|
susceptibility to intergranular corrosion, when tested in conformity with EN ISO 3651-2. See also|
Table 7.

8.4 Corrosion resistance

The information given in Tables 6 and 7 refers to the resistance of the steels to intergranular corrosion
when tested according to EN ISO 3651-2:1998 to the indicated method A or B or C. Guideline values for
the temperature limit for susceptibility to intergranular corrosion are indicated in Tables 7, 8 and 9.

Option 11: A test for the resistance to intergranular corrosion shall be carried out.
If other specific corrosion tests are required, they shall be agreed at the time of enquiry and order.

8.5 Appearance and internal soundness

8.5.1 Appearance

8.5.1.1 The tubes shall be free from external and internal surface defects that can be established by
visual inspection of the surfaces that are accessible without the use of special equipment.

8.5.1.2 The internal and external surface finish of the tubes shall be typical of the manufacturing
process and, where applicable, the heat treatment employed. Normally the finish and surface condition
shall be such that any surface imperfections requiring dressing can be identified.

8.5.1.3 It shall be permissible to dress, only by grinding or machining, surface imperfections
provided that, after doing so, the wall thickness in the dressed area is not less than the specified
minimum thickness. All dressed areas shall blend smoathly into the contour of the tube.

8.5.1.4 Surface imperfections which encroach on the specified minimum wall thickness shall be
considered defects and tubes containing these shall be deemed not to conform to this document.

8.5.1.5 Repairs to the weld are permitted. Any repairs shall be carried out by qualified welders
according to a qualified welding procedure specification and all repaired areas shall be non-
destructively tested according to 11.11. For tubes welded with or without filler metal, weld repair may
be made with the addition of compatible filler metal.

Option 12: Repair welding is anly permitted with the agreement of the purchaser. The content of the
repair including the relevant documentation (see 7.2.2) shall be agreed.

23



Licensed copy: Dingjun, Jim WANG, General Electric Company, Version correct as of 22/05/2021

BSEN 10217-7:2021
EN 10217-7:2021 (E)

8.5.2 Internal soundness

8.5.2.1 General

The weld area shall be free from cracks, lack of fusion and lack of penetration.
8.5.2.2 Leak-tightness

The tubes shall pass a hydrostatic test (see 11.8.1) or eddy current test (see 11.8.2) or a test according
to another agreed method, to verify leak-tightness.
Unless Option 13 is specified, the choice of the test method is at the discretion of the manufacturer.

Option 13: The test method for verification of leak-tightness according to 11.8.1 or 11.8.2 is specified by
the purchaser.

8.5.2.3 Non-destructive testing
The full length of the weld seam of tubes shall be submitted to a non-destructive testing for the
detection of imperfections according to 11.11.1.

Option 14: The tubes of test category 2 shall be submitted to non-destructive testing for the detection of
laminar imperfections at the tube ends according to 11.11.2.

Option 15: The edges of strip or plate used for the manufacture of tubes of test category 2 shall be
submitted to non-destructive testing for the detection of laminar imperfections according to 11.11.3.

All NDT activities shall be carried out by qualified and competent level 1,2 and/or 3 personnel
authorized to operate by the employer.

The qualification of NDT personnel shall be according to 1ISO 11484:2019 (see Note 2)

It is required that the level 3 personnel be certified according to EN IS0 9712:2012 (see Note 2). The
operating authorization issued by the employer shall be according to a written procedure. All NDT
operations shall be authorized by a level 3 NDT individual approved by the employer.

NOTE1  The definition of level 1, 2 and 3 can be found in appropriate standards, e.g. EN IS0 9712 and
1SO 11484.

NOTE2  Other standards are accepted by agreement.

NOTE3  When tubes are being used for pressure equipment in categories 11l and 1V of European Legislation for
pressure equipment, the personnel will be approved by a third-party organization.

8.6 Straightness
The deviation from straightness of any tube length L shall not exceed 0,001 5 L. Deviations from
straightness over any one meter length shall not exceed 3 mm.

8.7 Preparation of ends

Tubes shall be delivered with square cut ends. The ends shall be free from excessive burrs.
Option 16: Tubes with wall thickness = 3,2 mm shall be delivered with bevelled ends (see Figure 1). The

bevel shall have an angle a of {30 '1'1'5 ) with a root face C of 1,6 mm * 0,8 mm, except that for wall thickness
greater than 20 mm, an agreed alternative bevel may be specified.
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Key

D outside diameter

« bevel angle

C root face of bevelled end

Figure 1 — Tube end bevel

8.8 Dimensions, masses and tolerances

8.8.1 Outside diameter and wall thickness

Tubes shall be ordered by outside diameter D and wall thickness T. Preferred outside diameters D and
wall thicknesses T are given in EN [SO 1127:1996.

8.8.2 Mass

For the calculation of mass per unit length the density values given in EN 10088-1:2014 shall be used.
8.8.3 Lengths

Unless Option 17 is specified, the tubes may be delivered in random lengths. The delivery range shall be
agreed at the time of enquiry and order.

Option 17: The tubes shall be delivered in exact lengths and the length shall be specified at the time of
enquiry and order. The tolerances on these lengths shall conform to 8.8.4.4.

8.8.4 Tolerances
8.8.4.1 Tolerance on outside diameter and on wall thickness

The diameter and the wall thickness of the tubes shall be within the relevant tolerance limits given in
Table 10. Tolerance classes are according to EN 1S0 1127:1996.
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Table 10 — Tolerances on outside diameter and wall thickness

Tolerance on wall thickness
i Tolerance on outside diameter (D)
Outside | T
diameter D mm | P
Tolerance Parsiissibile deviatioi Tolerance Perm_lsmble
class . class deviation
D3 0,75 % or £ 0,3 mm
D <1683 whichever is the greater | +10 % or + 0,2 mm
D4 a +0,5 % or + 0,1 mm T3 whichever is the
whichever is the greater | greater
D=1683 D2 +1,0 %
2 Option 18: Tolerance class D4 is specified.

8.8.4.2 Height of the weld seam

The height of the external and internal weld seam shall be within the limits indicated in Table 11.

Table 11 — Maximum height of the weld seam

Dimensions in millimetres

Route Maximum height of the weld seam
_ Weld condition
(according to Table 1) T<8 T>8
01, 05,06 and 07 As welded 0,10T+0,5 T/62ab
Welded, outside ground
for D <1143 0,06 T+0,3 ;
02 and 04
Welded, outside ground
for D> 1143 0,05T+0,5 T/10
02,03 and 04 Welded, bead worked 0,15 -

order.

b Option 29: maximum 4 mm

2 Option 28: Different values for the Maximum height of the weld seam are to be agreed in the purchase

8.8.4.3 Radial offset of plate or strip edges at the weld

The radial offset of the abutting plate or strip edges shall be within 10 % of the specified wall thickness.
8.8.4.4 Tolerances on exact lengths

The tolerances for exact lengths shall be as given in Table 12.
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A test unit shall comprise tubes of the same specified diameter and wall thickness, the same steel grade,
the same cast, the same manufacturing process, subjected to the same finishing treatment in a
continuous furnace or heat treated in the same furnace charge in a batch-type furnace. The number of
tubes, in random manufacturing lengths? per test unit shall be max 100 with a total length of max. 1
800 m whichever is the lesser.

Table 13 — Summary of inspection and testing

Type of inspection and test Test ca::;::; ;l':y :izst::eggory 2 R:;e i s::ﬁ;i:fd
Cast analysis one per cast one per cast 111
Tensile test at room temperature one per test unit two per testunit| 11.2.1 EN IS0 6892-1:2019
Flattening test ? or 11.4.2 EN IS0 8492:2013
Ring tensile test # or 11.4.3 EN IS0 8496:2013
Drift expanding test @ or one per test unit each tube * 11.4.4 EN IS0 8493:2004
Ring expanding test ® ar 1145 EN 150 8495:2013
Weld bend test 115 EN IS0 5173:2010
g Leak tightness test 11.8
%“ a) Hydrostatic test 11.8.1
-E b) Eddy current test 11.8.2 | EN 150 10893-1:20111
E Dimensional inspection 119
Visual examination 11.10
NDT of the weld seam " each tube each tube 111
c) Eddy current EN IS0 10893-2:20112
d) Ultrasonic test EN IS0 10893-11:20115
e) Radiographic test EN IS0 10893-6:2019
f) Digital radiographic testing EN 150 10893-7:2019
Material identification 11.12
Product analysis (Option 6) one per cast ane per cast 111
Tensile test at elevated temperature (Option 9) 11.2.2 EN ISO 6892-2
;32 Tensile test of the weld (Option 20) aj:f;i?dc:;“;n‘;r i“r ‘;ff;;gr“fa‘:t’ 113 EN ISO 6892-1
= | Impact test at room temperature [Option 8) same heat and same heat | 11.6 EN IS0 148-1
E‘ Impact test at low temperature [Option 10) tcr::;ﬁ;n; g;::i:;:: 11.6 EN ISO 148-1
< Intergranular corrosion test (Option 11) 11.7 EN IS0 3651-2
';'\::jl; [glili:tli(él:szsz]measurement away from tube ekt i 11.9
7

The random manufacturing lengths may differ from the delivery length (see 8.3.3)
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P . Frequency of teating Refer Testing
Type of inspection and test Test category 1 | Testcategory 2 | stantdard
Ultrasonic testing of strip and plate edges for }
detection of laminar imperfections (Option 15) o BN ISORI0AA%
Ultrasonic testing for laminar imperfections ) 1111 EN 1SO 10893-8
(Option 14) ’

a
b

L=

Testing method shall be in accordance with Table 14.
Testing method to consider footnote @ in Table 16.

For continuously welded tubes, one test from one end of each manufacturing length (maximum 18 m).

10.2 Preparation of samples and test pieces
10.2.1 Selection and preparation of samples for product analysis

Samples for product analysis shall be taken from the test pieces or samples for mechanical testing or
from the whole thickness of the tube at the same location as for the mechanical test samples, according
to EN IS0 14284:2002.

10.2.2 Location, orientation and preparation of samples and test pieces for mechanical tests

10.2.2.1 General

Samples and test pieces shall be taken at the tube ends and according to EN IS0 377:2017.

For tubes welded from plate or sheet with outside diameter =z 600 mm, specimens may be taken from a
work sample from plate or sheet in the same condition of the final pipe.

10.2.2.2 Test pieces for the tensile test of the base material

The test pieces for the tensile test of the base material at room temperature shall be prepared according
to EN 150 6892-1:2019. The test pieces for the tensile test of the base material at elevated temperature
shall be prepared according to EN ISO 6892-2:2018.

At the manufacturer’s discretion:
— for tubes with an outside diameter D < 219,1 mm, the test piece shall be either a full tube section or
a strip section and be taken in a direction longitudinal to the axis of the tube;

— for tubes with an outside diameter D> 219,1 mm and = 508 mm, the test piece shall be taken in a
direction either transverse, where possible, or longitudinal to the axis of the tube. The test piece
shall be either a flattened strip or an unflattened and machined round bar specimen;

— for tubes with an outside diameter D =508 mm the test piece shall be taken in a direction
transverse to the axis of the tube;

Strip sections and round bar specimens shall be taken from the side opposite the weld.

10.2.2.3 Test pieces for the tensile test of the weld

The test piece for the tensile test of the weld shall be taken transverse to the weld with the weld at the
centre of the test piece. The test piece shall be a strip section with the full thickness of the tube and may
be flattened; the weld bead may be removed.

Option 20: For tubes with an outside diameter greater than 219,1 mm a transverse tensile test on the weld
is carried out.
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10.2.2.4 Test pieces for the flattening, ring tensile, drift expanding and ring expanding tests

The test piece for the flattening, ring tensile, drift expanding and ring expanding tests shall consist of a
full tube section according to EN IS0 8492:2013, ENISO 8496:2013 or ENISO 8493:2004 or
EN ISO 8495:2013 respectively.

10.2.2.5 Test pieces for weld bend test

The test pieces for the weld bend test at the root and face shall be taken and prepared according to
EN IS0 5173:2010.

10.2.2.6 Test pieces for the impact test

Three standard Charpy V-notch test pieces shall be prepared according to EN ISO 148-1:2016. If the
nominal product thickness is such that standard test pieces cannot be produced without flattening of
the section, then test pieces of width less than 10 mm, but not less than 5 mm shall be prepared; the
largest obtainable width shall be used.

Where test pieces of at least 5 mm width cannot be obtained, the tubes shall not be subjected to impact
testing.

The test pieces shall be taken transverse to the tube axis unless D ,,;,,, as calculated by the following

formula, is greater than the specified outside diameter, in which case longitudinal test pieces shall be
used:

Donin = (1-5) + [756,25 / (T-5)] @)

For the location of the test pieces see 8.3, Options 8 and 12.

The test pieces shall be taken and prepared such that the axis of the notch is perpendicular to the
surface of the tube, see Figure 2.

Key

1 longitudinal test piece
2 transverse test piece
W width of test piece

Figure 2 — Impact test piece orientation

10.2.2.7 Test pieces for the intergranular corrosion test

The test piece for the intergranular corrosion test shall be taken according to EN [50 3651-2:1998.
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