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National foreword

This British Standard is the official English language version of
EN ISO 15614-8:2002. It is identical with ISO 15614-8:2002. It supersedes
BS 4870-3:1985 which is withdrawn.

The UK participation in its preparation was entrusted to Technicai Committee
WEE/36, Approval testing of welding procedures and welders, which has the
responsibility to:

— aid enquirers to understand the text;

— present to the responsibie internationai/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed;
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Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence
Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

A British Standard does not purport to include all the necessary provisions of
a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard does not ofitself confer immunity
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN ISO title
page, pages 2 to 23 and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments

Copyright by the British Standards Institution

Sat Nov 29 21:22:56 2014



EUROPEAN STANDARD
NORME EUROPEENNE

EN ISO 15614-8

| IONAL I ANI/AMNA A
EUROPAISCHE NORM April 2002
ICS 25.160.10
g ish version
Cnarifinatinn and Analifiratinn nf Ala|rl' nnaﬁl ures fAr matallin
UPUUIIIUGLIUII aliu quallll\JGuUIl vl CIJl | TUVLUCOUuUICOo 1VI 111w aiiig

materials - Welding procedure test -
(ISO 15614-8:2002)

tube-plate joints

Deqr‘.nnhf et qualification d'un mode onératoire de soudage

bl At g vt it~ g
sur Ies matériaux métalliques - Epreuve de qualification
d'un mode opératoire de soudage - Partie 8: Soudage de
tubes sur plaques tubulaires (ISO 15614-8:2002)

Part8 Welding of tubes to

Anforden ing und Qi |:a!|f:7|nn|pg von Schweillverfahren fiir

me’:allﬁ;éae V{/‘éﬁ(s‘tc‘)‘fufe ‘_gtlzawelﬁverfahrensprufung Teil
8: Einschweillen von Rohren in Rohrbéden (ISO 15614-
8:2002)

This European Standard was approved by CEN on 20 April 2001.

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 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 Management Centre has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

g — |

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

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2002 CEN  All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN ISO 15614-8:2002 E

Copyright by the British Standards Institution
Sat Nov 29 21:22:56 2014



4
4.1 [C.7=Y 3 1= - 1 6
4.2 Items for all welding ProCess........ociiiiiiminr s e a s s n e e nns 6
4.3 Items for particular welding ProCesses ..o e 7
5 Qualification of welding ProCedure...........cci i s s s s sssnassn s nnn s nans 8
6 Welding Of teSt PIECES ..coiii it e s e e e e e e 8
6.1 LC7=T 3 1= - 1 8
6.2 BN T T R LT 0 T o 8
7 Examination and teSting ... 10
71 2= 0 0 o 11 T 12 o - 10
7.2 X2 o = T Lo = 12
8 L2 ETaTe T=30oT e 1 E= 1 11T 1o o S 14
8.1 7= 3 = - | 14
8.2 Related t0 the ManUFACTUIEr ... s s s s e e e e s s s e e s e e e ee e e eeee e e eeee s e eennnnnnnnnnes 14
8.3 Related t0 the Material ... s s e ae s s e e e s e er e e e e eeee e e eeee s e eeennnnnnnnnes 15
8.4 Common to all welding ProCedures..........ccuciirmrimrinrnss e s s s s s e e s 15
9 Welding, Procedure Qualification Record form (WPQR) ........ccccccriicimicsmnisssssssssssesssssssssss e sssssssssnsesans 16
Annex A (informative) Welding Procedure Qualification Record form for tube to tube-plate joints

(WPIQIR).c.. o iiiieeeeceersessesssssessesssssesssms s smas s s esssns ssmensnss aasmns s ss oesssnessmnsasssessnssessnnsssssensnnssnsnessssnensnnsssnnnsnssnnsnnnn 17
Annex ZA (informative) Clauses of this European Standard addressing essential requirements or

other provisions of EU dir@Ctives........ i cecerer e rre s s s s e s sese s s s s e n e e se s s smsmmn e en enennnan 22
=TT [0 £ o1 U 23
2

Copyright by the British Standards Institution
Sat Nov 29 21:22:57 2014



Foreword

This document (EN ISO 15614-8:2002) has been prepared by Technical Committee CEN/TC 121 "Welding", the
secretariat of which is held by DS, in collaboration with Technical Committee ISO/TC 44 "Welding and allied

processes".

This European Standard shall be given the status of a national standard, either by publication of an identical text
or by endorsement, at the iatest by October 2002, and confiicting nationai standards shali be withdrawn at the
latest by October 2002

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(s).

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

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

France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain,
Sweden, Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies requirements for the qualification testing of welding procedures for the arc
welding of tube to tube-plate joints in metallic materials by manual, partly mechanized, mechanized or automatic
processes.
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Quaiification by tube to tube-piate joint tests can be used f
welded as required in application standards.

In such cases, one or more special test pieces should be made to simulate the production joint in all essential

features, e.g. dimensions, restraint, heat sink effects. The test should be carried out prior to and under the
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conditions to be used in production.

This standard applies to fusion welding of metallic materials for tube to tube-plate joints with gap. This standard
does not appiy to tube-sheets with forged end connections with weided tubes (externaiiinternai bore weids). For
welding of tube to tube-plate joints without gap welding procedure test should be defined in the specification.

For other applications and/or requirements the standard can be used if required by the specification.

Repair welding should be considered in the welding procedure test.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 287-2, Approval testing of welders - Fusion welding - Part 2: Aluminium and aluminium alloys

EN 439, Welding consumables — Shielding gases for arc welding and cutting.

EN 571-1, Non destructive testing — Penetrant testing — Part 1 : General principles.

EN 1043-1, Destructive tests on welds in metallic materials — Hardness testing — Part 1 : Hardness test on arc
welded joints.

EN 1321, Destructive tests on welds in metallic materials — Macroscopic and microscopic examination of welds.

EN 1418, Welding personnel — Approval testing of welding operators for fusion welding and resistance weld
setters for fully mechanized and automatic welding of metallic materials.

EN 1435, Non destructive examination of welds — Radiographic examination of welded joints.
EN 1708-1, Welding — Basic weld joint details in steels — Part 1 : Pressurized components.

EN 1SO 4063, Welding and allied processes — Nomenclature of processes and reference numbers
(ISO 4063:1998).

prEN 1SO 9606-1, Approval testing of welders - Fusion welding - Part 1: Steels (ISO/DIS 9606-1:2000)
EN 1SO 9606-3, Approval testing of welders — Fusion welding — Part 3: Copper and copper aloys
(ISO 9606-3:1999).

EN 1SO 9606-4, Approval testing of welders — Fusion welding — Part 4: Nickel and nickel alloys
(ISO 9606-4:1999).
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and zirconium alloys (ISO 9606-5:2000).

prEN ISO 15607:2000, Specification and qualification of welding procedures for metallic materials — General
rules (ISO/DIS 15607:2000).

CR ISO 15608, Welding — Guidelines for a metallic material grouping system (ISO/TR 15608:2000).

prEN 1SO 15609-1:2000, Specification and qualification of welding procedures for metallic materials — Welding
nrocadiira ennrwflr'ahnn — Darf 1 Arr- u/alrhnn /IQﬂ/nIQ 1RRnO_1 200N
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1 of welding procedures for metallic me
and arc welding of nickel and nickel alloys

Part 1: Fus:on weldlng (ISO 6520-1 1 998)

EN 29692, Metal-arc welding with covered electrode, gas-shielded metal-arc welding and gas welding - Joint

preparations for steeis (iSO 9692:1992).

3 Terms, definitions and symbols
3.1 Terms and definitions

For the purposes of this European standard, the terms and definitions given in prEN ISO 15607:2000 apply.

3.2 Symbols
For the purposes of this standard, the following symbols apply and are shown in Figure 1, 2 and 3:
a throat thickness (mm) (in this case, the minimal distance between root point and weld surface)

pore size (mm)
tube-outside diameter (mm)
d  minimum distance between two pipes (mm), see Figure 2

g gap between tube and tube plate

starting point of the root run

t  tube-wall thickness (mm)

t,  cladding thickness (mm)
t, tube-plate thickness (mm)

x  overlap (mm)
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Figure 1 — Presentation of symbols in an example

4 Preliminary Welding Procedure Specification (pWPS)

4.1 General

The qualification for tube to tube-plate welding tests shall be based on a pWPS in accordance with prEN 1SO
15609-1:2000. It shall specify the relevant parameters listed in 4.2 and 4.3.

4.2 Items for all welding process

Details relating to the following items shall be recorded for all welding processes :

a) welding process, or processes when more than one is used in making a complete joint ;
b) tube-plate specification and thickness and details of any cladding and its thickness ;

c) tube specification, thickness and outside diameter ;

d) pitch type (square or triangular) and distance between pipes ;

e) joint geometry, actual borehole diameter and fit-up tolerances (sketch) in accordance with EN 29692 ;
f) cleaning and degreasing (time during the fabrication steps and type) ;

g) Jjigging or tacking, tacking position and expansion;

h) tube-plate and welding position ;

i) type and/or trade name of welding consumables ;

j)  size (diameter) and wire lengths per run ;

k) pre-heating and interpass temperature, including method of control ;

I) welding speed (mechanized welding) ;

m) number and arrangement of runs, starting points of runs and weld dimensions (sketch) ;
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0) post-weid heat treatment, inciuding method of controi ;

p) if necessary, the temperature and time recommended for drying/backing of welding consumables before use

q) any special features, including heat imput control requirements, an
expansion.

<<
=
@
5]
—
@
-]
=
w0
@
=]
@
(o]
—
wn
Q
=

2
(e}
N
e
3
D
(o}
=+
153
@

4.3 Items for particular welding processes

Details relating to the items given in 4.3 a) to 4.3 d) shall be recorded for these particular processes, in addition
b blhn Hmmnn vz im A D Tha vcafavacman miimnbhava ~AF Al mmmmmcannn saladba A CRALICNA ANLD
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a) Manuai metal arc weiding (111)
— alternating or direct current and polarity ;
— current.

b) MIG welding, MAG welding, solid wire or cored wire, with or without separate gas shield (114), (131), (135),
(136), (137)

— shielding gas designation in accordance with EN 439 and flow rate ;

— arc voltage ;

— wire feed speed or current ;

— for pulsed welding : the pulse time and frequence, pulsed current and background current.
c) TIG welding (141)

— shielding gas designation in accordance with EN 439 and flow rate ;

— alternating currrent (AC) or direct current (DC) and polarity ;

— current in ampere ;

— for pulsed welding : the pulse time and frequency, pulsed current and background current ;

— whether filler metal is used.
d) Mechanized or automatic welding

— allitems detailed in b) or ¢) and the following items if necessary :

— arc length or arc voltage ;

— where filler metal is used its rate of addition or wire feed speed relating to the wire diameter
(see 4.2)));

— other pre-programmed welding variables such as :
— pre- and post-gas purge times ;
— changes in current level ;
— current slope up and down rates ;

— welding travel speed and degree of overlap ;
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— radius of eiectrode rotation ;
— electrode angle relative to the tube axis ;

For all other welding processes, the welding parameters shall be specified.

5 Quaiification of weiding procedure

The qualification of welding procedure for the tube to tube-plate welding shall be carried cut by an examiner or
examining body related to the appropriate application standard or specification.

6 Welding of test pieces

6.1 General

Procedure test pieces shall be produced in accordance with 6.2 and shall simulate the joint geometry to be used
in production or a similar geometry within the requirements of clause 4. Welders shall be qualified in accordance
with prEN ISO 9606-1, EN 287-2, EN ISO 9606-3, EN ISO 9606-4 or EN ISO 9606-5. For welding operators, the
qualification can be carried out during the tests in accordance with EN 1418.

6.2 Type of test piece

6.2.1 Joint preparation and joint construction

Examples of joint preparation according to EN 29692 and joint construction are given in EN 1708-1.

6.2.2 Tube ends welded on triangular pitch

Where tube end welds are involved on a triangular pitch, a minimum of 10 tube ends with an outside diameter
smaller than 40 mm (< 40 mm) or a minimum of 7 tube ends (area A) with an outside diameter greater than or
equal to 40 mm (> 40 mm), shall be welded as shown in Figure 2.
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Key
q Minimum distance between two pipes
Sp Starting point of the root run

A-A/B-B Ground sections of a test specimen (examples for the location of the cut lines)

Figure 2 — Test piece for tube ends on triangular pitch

6.2.3 Tube ends welded on square pitch

Where tube end welds are involved on a square pitch, a minimum of 12 tube ends with an outside diameter
smaller than 40 mm (< 40 mm) or a minimum of nine tube ends (area A) with an outside diameter greater than or
equal to 40 mm (> 40 mm) shall be welded as shown in Figure 3.
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Figure 3 — Test piece for tube ends on square pitch

7 Examination and testing

7.1 Performance

7.1.1 General

For a welding procedure to be qualified the same test piece representing the welding procedure test shall comply
with 7.1.2 to 7.1.6 and, when required, with the push-out tests described in 7.1.7.

7.1.2 Visual examination

After appropriate cleaning and if required any post-weld heat treatment, and prior to the cutting of test

specimens, the test piece shall be examined visually 100 %.

The welds shall show uniform contour without excessive reinforcement, with the bores of the tube free from any

spatter and shall be in accordance with Table 1.

7.1.3 Penetrant examination

The external surfaces of all welds shall be subjected to a 100 % penetrant examination in accordance with

EN 571-1.

10
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Ali test weids, except those for push-out tests, shaii be radiographed in accordance with EN 1435. An exampie is
given in Figure 4. In this case, the tube-plate shall be reduced in thickness of 5 mm to 12 mm.

Dimensions in millimetres

N
e

AT A
7 M
3 4 5

1) Ray source
2) Radiated marcasite (steel/lead)

3) Film
4) Film cassette
5) Stopper

Figure 4 — Performance of the radiographic examination

7.1.5 Macroscopic examination

After visual and non-destructive examination, the test piece shall be sectioned as shown in Figures 2 and 3, by
sawing or machining and exposing two starting points of the root runs. The macroscopic examination specimens
shall be prepared and examined in accordance with EN 1321.

Macroscopic examinations of additional sections to assess compliance with the acceptance levels in 7.2 shall be
carried out where radiography reveals imperfections other than gas pores.

7.1.6 Hardness test

A hardness row normally HV 10 in accordance with EN 1043-1 shall be carried out only for the steel groups 2, 3,
4, 5, 6 and 7 in accordance with CR ISO 15608 and for dissimilar metal joints between austenitic and ferritic
steels.

The hardness shall be recorded for the weld metal, both parent metals and the heat-affected zones.

7.1.7 Push-out or pull-out test

If required by the specification, push-out or pull-out tests can be required.

1
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7.21 General

It should be appreciated that the following details are being used for the qualification testing of welding
procedures and as such may be different from those specified for a particular application.

e i = e I ke Qe e s

7.2.2 Visuai examination

Table 1 — Visual examination

N° [ Imperfection/ EN ISO Remarks Limits for imperfections
designation 6520-1
reference N°
1 |Cracks 100 all types of cracks not permitted
2 | Crater crack 104 not permitted
3 | Surface pore 2017 all types of pores, they are visible not permitted
open end on the surface
crater pipe 2024
4 [Burn through of not permitted
tube wall
5 |Overlap 506 x < 0,5 mm for tubes,
d; < 25 mm outside diameter
and
X
d x <1 mm for tubes,
d; > 25 mm outside diameter
6 |[Burn down of Not permitted; where it reduces
tube end (only the weld below its required
fillet welds) dimensions
7 | Undercut 5011 0,1t

7.2.3 Penetrant examination

Any indication of dimensions in the weld metal or heat-affected zone is not acceptable.

12
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7.2.4 Radiographic examination
Table 2 — Radiographic examination
N° | Imperfection/ ENISO Remarks Limits for
designation 6520-1 imperfections
reference N°
8 |Cracks 100 all types of cracks not permitted
9 [Elongated 2015 not permitted
cavities, 2016
wormholes
10 | Clustered 2013 not permitted
(localized)
cavities
11 | Gas pores 2011
uniformly 4,
distributed, 2012 T
porosity, linear 0p<025¢
porosity 2014 )
'
- per tube joint max. two pores with pore size aj
permitted
- distance between two pores min. distance 2 x @ in
direction of circumference
12 | Solid 300 not permitted
inclusions
13 | Lack of fusion 401 not permitted
14 | Lack of 402 not permitted
penetration
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7.2.5 Macroscopic examination
Table 3 — Macroscopic examination
N° [ Imperfection/ EN ISO Remarks Limits for
designation §520-1 imperfections
reference N°
8 enn Tahla 2
to YUV 1T Aaviv o
14
15 |Weld a>009¢

thickness

o

R
) |
N
W |

I

ek~

The throat dimension a is equal to the radius of the
largest circle totally inscribed in the weld whose centre
is situated in the root of weld

7.2.6 Hardness values

The results from the hardness test shall meet the requirements given in prEN ISO 15614-1:2000, Table 2.

7.2.7 Push-out or pull-out load

The requirements should be defined in the specification.

8 Range of qualification

8.1 General

All the conditions of validity stated below shall be met independently of each other. Changes outside of the
ranges specified shall require a new welding procedure test.

8.2 Related to the manufacturer

A qualification of a WPS obtained by a manufacturer is valid for welding in workshops and sites under the same
technical conditions and quality control of that manufacturer.

14
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8.3.1 Parent metal
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For the purposed of this standard, the groups of materials listed in CR ISO 15608 shall apply. For the range of
H h £ A1

8.3.2 Tube-plate and tube dimensions

For all geometrical details the ranges of qualification are given in Table 4.

Table 4 — Range of qualification for geometrical details

Test piece Range of approval
Designation " .
esignatio inmm in mm

CladAdina thinknace § N ~ 4
WwiduUli iy UHIIURTITOO L1 N ] = l1

4 =3 >3
Titha_nlata thirknace + AR N
1TUVG ’JIULU U IHUN IO 12 ~N JIJ = 12

=35 >35
Tube-wall thickness t 05 tto2 ¢
- manual welding ’
Tube-wall thickness

. . t t+0,2t¢

— mechanized or automatic
welding
Tube-outside diameter dy >d,

8.3.3 Tube pitch

The qualification of a welding procedure using a particular pitch of tubes shall include qualification for any other
type of pitch provided that the minimum distance between two pipes ¢ (see Figures 2 and 3) is not reduced to

below that used in the qualified welding procedure.
8.4 Common to all welding procedures

8.4.1 Welding process

The qualification is valid only for the welding process used in the welding procedure test. In a multi-process
procedure test the qualification is only valid for the order used during the qualification test.

8.4.2 Welding position of tube-plate

The qualification is only valid for the welding position used in the welding procedure test.

8.4.3 Type of joint

The qualification is only valid for the type of welded joints used in the welding procedure test.

1 As long as relevant parts are under preparation the range of qualification should be in accordance with the specification.
15
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— either in the same group of tensile properties. Change in the type of coating will entail new qualification of
the welding procedure ;

— or within the same nominal chemical composition.
8.4.5 Fiiier metai, dimensions

e.g. inserts, used in the welding procedure test.

The qualification given is for the diameters of electrodes or for the diameters of wires or for special consumables,

8.4.6 Type of current

The qualification given is for the type of current (alternating, direct or pulsed current) and polarity used in the
welding procedure test.

8.4.7 Heat imput
The requirements of this clause only apply when the control of heat imput is specified.

When hardness requirements apply, the iowest iimit of heat imput is that used in weiding procedure test or may
be 25 % greater than that used in welding the test piece.

8.4.8 Pre-heat temperature

The lower limit of qualification is the pre-heat temperature used at the start of the welding procedure test.

8.4.9 Interpass temperature

The upper limit of qualification is the nominal interpass temperature reached in the welding procedure test.

8.4.10 Post-weld heat treatment
Welding procedure test with heat treatment does not include welding procedure test without heat treatment and

vice versa. The temperature range used for the welding procedure test is the range qualified. Where required,
heating rates, cooling rates and holding time shall be related to the production component.

8.4.11 Shielding gas

The qualification given to the shielding gas is restricted to the type of gas (nominal composition) in accordance
with EN 439 used in the welding procedure test.

9 Welding, Procedure Qualification Record form (WPQR)

A Welding Procedure Qualification Record (WPQR) is a statement of the results of assessment of each test
piece including re-tests. The relevant items listed for the WPS in clause 4 of this standard shall be included,
together with details of any features that would be rejectable by the requirements of clause 7.

If no rejectable features or unacceptable test results are found, a WPQR detailing the welding procedure test
piece results is qualified and shall be signed and dated by the examiner or examining body.

A WPQR format shall be used to record details for the welding procedure and the test results, in order to facilitate
uniform presentation and assessment of the parameters.

An example of the WPQR-form is shown in annex A.

16
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Annex A (in

Welding Procedure Qualification Record form for tube to tube-plate joints
(WPQR)

Welding procedure qualification - Test certificate

Manufacturer's weiding procedure Examiner or examining body
Reference N° @ ..o Reference N° @ ..o

YT o101 = 1o (0 [ R
AN S .o eeeeeeeeeeeeeaeaeeeaeeeeaeaetetetetere e —e—t———————————————————————————

Date Of WEIAING © ..oieiiiiiiiie ettt e et e st s b e etee et ee et e etaeetaeetaeesaeesaeesaeesbeesaeesaeenseesbeenaeenaeenaeenaeenes
Extent of qualification

WWEIAING PIrOCESS  ..eeiitiieieie ettt ettt ettt et ettt e oottt e ekt e e e ee et e e eh e e e s een e eeee bt e e ehbe e nseeasseeesbeannneeenneeeaseeanns
N o] 0] 8 1Y o1 2T T OO TP PP TP U PR UPRTOUP
Parent metal () : tube-plate : ... Cladding : ....cccceeees Tube: ...
Thickness of tube-plate (mm) : ... Cladding (mm) : ........ Tube (mm) : ..............
Tube-outside diameter (Mm) © ..., Gap (g) (MM) & e
FIller MEtal fYPE & ..ottt ettt et e et e et na e e e
SRIBIAING GAS & .ot et ettt ettt ettt et ettt e et en e neen
Type Of WEIAING CUITENT ...ttt ettt ettt et e e e e as
WEIAING POSIHIONS & .ottt h e e bt ettt e ab et e e e bt ee e nabeee e s enaeeeeensbeeeennnes
PNt e e e e e e ee e e s
Post-weld heat treatment : ... e
Other INFOrMEALION . .....oi et et ettt ettt ettt e e e et e et ee e e

Certified that test welds prepared, welded and tested satisfactorily in accordance with the requirements of
the codeftesting standard indicated above

Location Date of issued Examiner or examining body
Name, date and signature
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Details of tube to tube-plate joint tests

Location: .......ccoeviviiiiiii e Examiner or examining body: ..........cccooiiiiiiinniin e

Manufacturer's welding procedure

Reference N°.: . ..o

WPQR N®.: e Method of preparation and cieaning:

Parent material specification: - tube-plate: ........................

-cladding:
-tube:r

Manufacturer: ........cccccovvveiie i Material thickness (mm): - tube-piate : ..o
-cladding: ..o
StUDE

Welder's name: .........cccocevviiiniinniceieene,

Welding process: ...........cccoeeiivieiiiniiicennn

Jointtype: ... Tube-outside diameter (mm):

Welding position:

Sketch of test piece in accordance with clause 6 Sketch of the joint preparation

Welding details

Run

Process

Size of filler
metal
mm

Current
A

Voltage

Type of
current/

polarity

Wire feed
speed
m/min

Travel
speed ")
cm/min

Cleaning and degreasing : ..........ccccceeeeeene.
Filler metal classification and trade name :
Any special baking or drying :
GaS SIBIAING © ...ttt et ettt h bbb bbb s e ettt ettt
Gas flow rate - ShIEIAING : ......ovee ettt ettt e et b bttt et
Tungsten electrode typefsize : . .
Details of fastening of tubes before weldmg

Preheat temperature :
Interpass temperature :
Post-weld heat treatment and/or ageing :
Time, temperature, method :

Heating and cooling rates ). .
Remarks :

Further information *):
(see on a separate sheet)

Manufacturer Examiner or examining body

Name, date and signature

Name, date and signature

) I required
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Further information

Oscillation (amplitude, frequency) : .........
Distance contact tUDE/ WOTKDIECE:: .......ouiiiiiecii et ettt et e e et ee e st ee e e snneeeeesnseeeeennns
TOPCNE ANGIE & ettt e ettt e e et et et e et e b e e e n e e e e e es
Current increase (A) from: ................. tO s NG, (s)
Pool formation (A) : ......ccccoeeeiiiiiiiiie TiME (S) & eeeieeieeee e
L = X (LT OSSP
forstrun™) s for2ndrun™) i,
VI GUITENE () & ottt ettt ettt et e et e ettt e et e et e et et eheeee e ee e eeeeenteeeeeeeneeeee
foristrun ™ s for 2nd run ™ Lo,
Max. current (A) :
for1strun™ @i for2ndrun™ oo,
L ETo R (o 11T oSSR
CrCUIALION tIME (S) & .o ittt ettt ettt ettt et e e et e et et e e e e e e e e e e eeee e e e e e e e e e e aeee s e e aneeneeeaneans
for 1strun™ ©............ for2nd run ™ o
Current decrease (A) from:............ to s 1 TR (s)

Pulse, wire:yes U no [
Pulse, rotary : yes 0 no 0O
Manufacturer Of WEId MACKHINE 1 ™) .. ..ottt e et e e et ee e te et et e e ee e et ee e e e et e e e eeeeaeeees

CUITEN ettt ettt et ettt e e ettt ettt ee et ettt ettt ettt et ettt et et et e et et ee s
POIAIIEY 1 ™).ttt ettt ettt et ettt ettt ne e et ea et e e e en e eenee

") Welding data for automatic welding
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Manufacturer's welding procedure Examiner or examining body
Reference N° : ..........c.cceoe.... Reference N° @ .......ccccoooiiiiii
Visual examination
[ without objections [ | with objections [ | Remarks
Penetrant examination
| without objections [ | with objections 11 | Remarks
Radiographic examination
{withcut objections O }with objections O i Remarks
Macroscopic examination
Weid thickness Assessment Remarks
required measured
min. (mm) without objections 0
max. (mm) with objections 0
acceptable yes [0 no[]
Hardness test ™)
LD 5174 0= Lo ST SP RS
Parent MELAL ... e e e e e e e e e e e e e e e e e e e e e e e e aeaeaeaeaeae e ae e araraes
H A Z et ettt ee e e e e e e e e e e e ee et ee e ettt ae—ta—————————————————————ata—an e eaeaeaeeeaaaaeaeaeaararaaaeaetererererererrararae
R A= (o I 0= =TSR URSR P
Push-out or pull-out test ™)
Re (N/mm?) Rm (N/mm?) Fracture location Remarks

Requirements

) If required.
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Tests carried out in accordance with the requirements Of @ ...
Laboratory report referenCe N ... ... ettt ettt e e e eeaeenn

The test resuits are - accepiabie [ not acceptabie [
Test carried out in the presence of Examiner or examining body

Name, date and signature
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Awcvinnaw 7ZA
MINITA LM

(informative)

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association and supports essential requirements of EU Directive 97/23/EC.

—Lopcan alt AssSOuiall S uY = CosSC ne O &=V

WARNING Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.
The following clauses of this standard are likely to support requirements of Directive 97/23/EC
Compliance with the clauses of this standard provides one with means of conforming with the specific essential
raniiiramante Af tha Nirantiva ~Aan~rarnad anAd acennintad ECTA rannilatinne
TOYUNTHITIIWD VI UIT WHTUUVD LUITHILTTTITU dl U dooVuUIdiTu 1 I /v 1 oyuiauviio
Table ZA.1 — Relation between this European standard and the Directive 97/23/EC
Clauses/Paragraphs of this Essential requirement of the Comments/Notes
European Standard Directive 97/23/EC
All clauses Annexe |, 3.1.2 Permanent joining
22
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List of ISO corresponding standards to European standards given in clause 2

European standard
given in clause 2

ISO standard
corresponding

Title of ISO standard

EN 287-2

I1SO 9606-2

Approval testing of welders - Fusion welding -
Part 2: Aluminium and aluminium alloys

EN 439

I1ISO 14175

Welding consumables - Shielding gases for arc

winldimea and AndHin e
woidan Is aliu vun |B

Destructive tests on welds in metailic materials —
Hardness testing — Part 1: Hardness test on arc
welded joints

EN 1321

ISO/DIS 17639

Non-destructive examination of fusion welds —

Manrracranin and minragoanin avaminat
WIiaLIUSLUPIL  aliu ILIUSLUPILV  CAdiiiinial

welds

inn nf
101 Ul

WA AlAiA~A ~nAara~An~Aa 1 Anrnomvn~iinl tactin~ ~AF wainaldin~
VVUIUIIIu pUI SQUINIGE = I‘\pplUVal I.UOI.IIIS vl VVUIUIIIH
is

operators for fusion welding and resistance weld
setters for fuly mechanized and automatic
welding of metallic materials

EN 1435

ISO/DIS 17636

Non-destructive examination of welds —
Radiographic examination of fusion welded joints

EN 29692

1SO 9692

Metal arc welding with covered electrodes, gas-
shielded metal-arc welding and gas welding -
Joint preparation for steels
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BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

Qiénoan A
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Orders for all B international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001.
Fax: +44 (0)20 8996 7001. Email: orders(@bsi-global.com. Standards are also

available from the BSI website at http:/www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@hbsi-global.com.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
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http:/www.bsi-global.com.
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