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Foreword

The text of 1ISO 17637:2003 has been prepared by Technical Committee ISO/TC 44 “Welding and allied
processes” of the International Organization for Standardization (ISO) and has been taken over as EN I1SO
17637:2011 by Technical Committee CEN/TC 121 “Welding” the secretariat of which is held by DIN.

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 September 2011, and conflicting national standards shall be
withdrawn at the latest by September 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 970:1997.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 17637:2003 has been approved by CEN as a EN ISO 17637:2011 without any modification.
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Foreword

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

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17637 was prepared by Technical Committee ISO/TC 44, Welding and allied processes, Subcommittee
SC 5, Testing and inspection of welds.
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Non-destructive testing of welds — Visual testing of fusion-
welded joints

1 Scope

This International Standard covers the visual testing of fusion welds in metallic materials. It may also be
applied to visual testing of the joint prior to welding.

2 Test conditions and equipment
The illuminance at the surface shall be a minimum of 350 Ix. However, 500 Ix is recommended.

For direct inspection, the access shall be sufficient to place the eye within 600 mm of the surface to be
examined and at an angle not less than 30° (see Figure 1).
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Figure 1 — Access for testing

2 Range

Remote inspection using mirrors, boroscopes, fibre optic cables or cameras shall be considered when the
access for testing in accordance with Figure 1 is not possible or when specified by an application standard.

An additional light source can be used to increase the contrast and relief between imperfections and the
background.

Where the result of visual testing is inconclusive, the visual test should be supplemented by other non-
destructive testing methods for surface inspections.

Examples of equipment used for visual testing are given in Annex A.

3 Personnel qualification

Visual testing of welds and the evaluation of results for final acceptance shall be performed by qualified and
capable personnel. It is recommended that personnel be qualified in accordance with 1SO 9712 or an
equivalent standard at an appropriate level in the relevant industry sector.

Nl Iala :
Copyright British Standards Inslitution’?oo3 —All I'IghtS reserved 1
Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



BS EN ISO 17637:2011
ISO 17637:2003(E)

4 Visual testing

4.1 General

This International Standard does not define the extent of visual testing. However, this should be determined in
advance, e.g., by reference to an application or product standard.

The examiner shall have access to the necessary inspection and production documentation required.

Any visual testing prior to, during or after completion of the weld should be carried out while physical access is
still possible. This may include the visual testing of surface treatments.

4.2 Visual testing of joint preparation
When visual testing is required prior to welding, the joint shall be examined to check that:

a) the shape and dimensions of the weld preparation meet the requirements of the welding procedure
specification;

b) the fusion faces and adjacent surfaces are clean and any required surface treatment has been carried out
in accordance with the application or product standard;

c) the parts to be welded are correctly fixed in relation to each other according to drawings or instructions.

4.3 Visual testing during welding
When required, the weld shall be tested during the welding process to check that:

a) each run or layer of weld metal is cleaned before it is covered by a further run, particular attention being
paid to the junctions between the weld metal and the fusion face;

b) there are no visible imperfections, e.g. cracks or cavities; if imperfections are observed, they shall be
reported so that remedial action can be taken before the deposition of further weld metal;

c) the transition between the runs and between the weld and the parent metal is so formed that satisfactory
melting can be accomplished when welding the next run;

d) the depth and shape of gouging is in accordance with the WPS or compared with the original groove
shape in order to assure complete removal of the weld metal as specified;

e) after any necessary repairs/remedial action, the weld conforms to the original requirements of the WPS.
4.4 Visual testing of the finished weld

441 General
The finished weld shall be examined to determine whether it meets the requirements of the application or

product standard or other agreed acceptance criteria, e.g. 1ISO 5817 or 1SO 10042. Finished welds shall at
least be examined in accordance with the requirements given in 4.4.2 to 4.4.5.

4.4.2 Cleaning and dressing
The weld shall be examined to check that:

a) all slag has been removed by manual or mechanical means in order to avoid imperfections being
obscured;

n RPN ST .

Copyright British Standards Institution © 180 2003 — All rlghts reserved
Provided by IHS under license with BSI - Uncontrolled Copy

No reproduction or networking permitted without license from IHS Not for Resale



BS EN ISO 17637:2011
ISO 17637:2003(E)

b) there are no tool impressions or blow marks;

c) when weld dressing is required, overheating of the joint due to grinding is avoided and that grinding
marks and an uneven finish are also avoided;

d) for fillet welds and butt welds to be dressed flush, the joint merges smoothly with the parent metal without
under flushing.

If imperfections (caused by dressing or otherwise) are observed, they shall be reported so that remedial action
can be taken.

4.4.3 Profile and dimensions
The weld shall be examined to check that:

a) the profile of the weld face and the height of any excess weld metal meet the requirements of the
acceptance standard (see 4.4.1);

b) the surface of the weld is regular: the pattern and the pitch of weave marks present an even and
satisfactory visual appearance; the distance between the last layer and the parent metal or the position of
runs has been measured where required by the WPS;

c) the weld width is consistent over the whole of the joint and that it meets the requirements given in the
weld drawing or acceptance standard (see 4.4.1); in the case of butt welds, the weld preparation shall be
checked to ensure that it has been completely filled.

4.4.4 Weld root and surfaces

The visually accessible parts of the weld, i.e. the weld root for a single-sided butt weld and the weld surfaces,
shall be examined for deviations from the acceptance standard (see 4.4.1).

The weld shall be examined to check that:

a) in the case of single-sided butt welds, the penetration, root concavity and any burn-through or shrinkage
grooves are within the limits specified in the acceptance standard over the whole of the joint;

b) any undercut is within the requirements of the acceptance standard;

c) any imperfections such as cracks or porosity, detected using optical aids when necessary, in the weld
surface or heat affected zones comply with the appropriate acceptance criteria;

d) any attachments temporarily welded to the object to facilitate production or assembly and which are
prejudicial to the function of the object or the ability to examine it are removed so that the object is not
damaged; the area where the attachment was fixed shall be checked to ensure freedom of cracks;

e) any arc strikes are within the limits of the acceptance standard.

4.4.5 Post-weld heat treatment

Further testing may be required after post-weld heat treatment.
4.5 Visual testing of repaired welds

4.51 General

When welds fail to comply wholly or in part with the acceptance criteria and repair is necessary, the welded
joint shall be examined in accordance with 4.5.2 and 4.5.3 prior to re-welding.
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Every repaired weld shall be re-examined to the same requirements as the original weld.
4.5.2 Partially removed weld
The excavation shall be sufficiently deep and long to remove all imperfections. The excavation shall be

tapered from the base of the cut to the surface of the weld metal at both the ends and sides of the cut. The
width and profile of the cut shall be such that there is adequate access for re-welding.

4.5.3 Completely removed weld
When a defective weld has been completely removed, with or without the need for a new section to be

inserted, the shape and dimensions of the weld preparation shall meet the specified requirements for the
original weld.

5 Testrecords

When test records are required, at least the following information should be included in the report:
a) name of the component manufacturer;

b) name of the testing body, if different from a);

c) identity of the object tested;

d) material;

e) type of joint;

f)  material thickness;

g) welding process;

h) acceptance criteria;

i) imperfections exceeding the acceptance criteria and their location;

i) the extent of testing with reference to drawings as appropriate;

k) test devices used;

I)  result of testing with reference to acceptance criteria;

m) name of tester and date of test.

Welds that have been tested and approved should be suitably marked or identified.

If a permanent visual record of an examined weld is required, photographs or accurate sketches or both
should be made with any imperfections clearly indicated.

A .
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Annex A
(informative)

Examples of testing equipment

A.1 The following is a list of equipment typically used for carrying out visual tests of welded joints:
a) straight edge or measuring tape with a graduation of 1 mm or finer;
b) vernier calliper in accordance with ISO 3599;

c) feeler gauge with a sufficient number of feelers to measure dimensions between 0,1 mm and 3 mm in
steps of 0,1 mm at most;

d) radius gauge;

e) magnifying lens with a magnification x 2 to x 5; the lens should preferably have a scale, see ISO 3058;
f) lamps.

A.2 The following equipment may also be needed:

a) profile measuring device with a wire diameter or width < 1 mm, where each wire end is rounded;

b) material for impression of welds, e.g. cold setting plastic or clay;

c) for visual inspection of welds with limited accessibility, mirrors, endoscopes, boroscopes, fibre optics or
TV-cameras may be used;

d) other measurement devices e.g. specifically designed welding gauges, height/depth gauges, rulers or
protractors.

A.3 Typical measurement devices and gauges are listed in detail in Table A.1.

NOTE These devices and gauges are included as examples of testing equipment. Some of the designs may be
registered designs or the subject of patents.

Copyright British Standards Inslitution’?oo3 - A” I'IghtS reserved 5
Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



BS EN ISO 17637:2011

ISO 17637

2003(E)

SUON

06

ued uey
0] Buipioooe

¢l olg

"JOBJUOD
julod-sa4yy jo adpund
ay) Buisn Aq sainseaw

abneb ay] "ww g}

pue ww Q| ‘wWw g 8Anoge
‘ww G Jo suonenpelb
‘Www / 0} Ww g woly
{SSOUNOIY} WW Z| 0} Ww €
wioJ} Sp|om 19]|1} SaInseap

sabneb Buipjam jo }og

llews

06

0
o
u

GLor¢g

— X

‘Apidel

N0 Jeam Aay) ‘wniuiwnie
1Os AjoAie|al Jo 1sISuod
sobneb ay} asneoag

‘ued jybiens
By} Ym Juswadlojuial
spjom unqg sainsesy (g

"Plom J9|114 dY} pue sda1d
3JOM BU} YlIM 10BJU0D

10 syuiod 8.y} aney

0] Se 0S S89e.} UoIsny 8y} Ul
ued panino ay) Aq paoe|d
sl abneb ay ‘ssauxoIy)
wuw G| 0} Www g wolj

plam jo||iy sainsesly (e

abneb pjom sjdwig

b - O
© 28Y0 JHISINHI3L J4dN4SSNEIN
L LAVKISTIISIINAILNY 3081 ~
.

B

aBue ja||y
10 papnjaul
JO uoljelnap
a|qissiwiad

soalbop

a|bue )31y
10 papnjauj

ww

Koeinooe
Buipeay

ww

abuel
Bunnsespy

prem ing

plom
X8AUOD

plam
aABOUOD

pIom je|4

pIem 1ayii4

piam jo adA}

uonduosag

abneb pjap

Aoeunooe Buipeas pue sabues Bunses|y — sabneb pjom pue syuswnuisul BuLnses|y — L'V d1gel

© 1SO 2003 — Al rights reserved

[

Copyright British Standards Institution

Provided by IHS under license with BSI - Uncontrolled Copy

Not for Resale

No reproduction or networking permitted without license from IHS



BS EN ISO 17637:2011

:2003(E)

ISO 17637

llews

06

GL o0

‘Spiam 1911

ouawwAse Joy ajerdosdde
0S|y "@sn 0} Aseq ‘sp|am
1NQ JO JusWadIouIBl

plam ainsesaw

os|e ue) "yjbus| bo| pue
SSaUXIIY} 1B0JY) SBINSEa

abneb pjom ajeoas-saiyyL

SUON

06

02010

06 J0

a|Bue papnjoul ue yum
SPIam 18] JO SaSSBUNDIY)
1eouy) / seinses|y

abneb pjam apeuw j|ag

SUON

06

Lo

0C 010

— X X

's10449 Jueoyiubis 0}

pes| 9S8y} WO} SUOoleIAap
ybIIS "painsesw aq

ueo aoe} peo.Iq YIM pjam
nng A-ejbuts pue -A Jo ,06
pue ,08 ‘,0. ‘.09 Jo se|bue
papn|oul ey} pawo) 0s
ale abneb ay} Jo sba| ay
‘pauIwWIa}ep 8 UBD Spjam
1Ng JO Juawaoiojulal

os|e ‘Sp[am 19]|l} SeINSEes|\

J21WIDA Y}im abneb plapn

a|Bue j9||1}
Jo papnjoul
Jo uonelrap
a|qIssiwiag

soalbop

a|bue ja11
10 papnjou|

ww

Koeunooe
Buipeay

ww

abuel
Buunsespy

pem 3Ing

plom
X8AUOD

plam

8ABOUOD plom je|4

prem19|ii4

pIem jo adA |

uonduoasaq

abneb pjap

(penupuoo) Ly ajqeL

ATy

Copyright British Standards Institution =

003 — Al rights reserved

Provided by IHS under license with BSI - Uncontrolled Copy

Not for Resale

No reproduction or networking permitted without license from IHS



BS EN ISO 17637:2011

ISO 17637

2003(E)

9010

‘sdeb
JO UIpIM 8y} sainses|

abneb deg

% GC +

0€ %10

'SIndJspun ‘Yipim plam
‘JUBWSI0LUIBI PIOM ‘(YIPIM
a|bue) uonesedaid juiof
‘saje|d jo Juswubiesiw
‘Splem nq —

‘suolsuswip pue
adeys :splemja|ly  —

:$SB] JUBWaINSEa

abneb pjom |esiaaiun

SUON

(1eneq
Jo 9|bue)
G 010

05010

"Juswadlojulal
plam pue ssauxIy} B0y}
‘quawubijesiw ‘notapun
‘pIom 19|11 J0 yibus) B
‘[@naq jo ajbue sainseaj

abneb asodind-i3npy

‘PIom 18]l Jo dzIs
yoes 1o} [9pow duo spasu
abneb jo adAy siy] “spiam
19||I4 JO 9zIS Buo Jo} adeys

auo jo a|yoid ay) Buposyn

splam 39|11 jo ajyyouid
Bupjoays 1o} abnen

a|bue 39|14
Jo papnjoul
JO uonelnap
a|qissiwiad

soalbop

a|bue ja114
10 papnjauj

ww

Koeunooe
Buipeay

ww

abuel
Bunnsespy

pem ing

plom
X8AUOD

plom

8ABOUOD plam 1e|4

pIom 3a]ii4

pIam jo adA}

uonduoasag

abneb pjap

(penupuoo) 'y a|qeL

© 1SO 2003 — Al rights reserved

[e]

Copyright British Standards Institution

Provided by IHS under license with BSI - Uncontrolled Copy

Not for Resale

No reproduction or networking permitted without license from IHS



BS EN ISO 17637:2011

:2003(E)

ISO 17637

"S9|qeWwnsuUoD
JO Jsjawelp 9

‘noJsspun jo yidap g
‘80BlNS P|am JO YIpIM
‘JUBWS0I0JUIBI PIOM €
‘def jool jo yipm g
‘lanaq jo ajbue |

‘PIeM 1Ng paysiuy ayy pue
uoneledald ay} sainses|y

abneb
% G¢C F — 10 0€ 010 X X X X pIoM }Ing |esJdAIuN
‘sadid pue seje|d uo
sp|em 1nq Joy uoneledalid
ay} Jo uswubijesiw
ay) sainseap
juswubijesiw
— — 500 00l 010 X — — — 10} abneb yooH
soalbop wuw wuw pem pram
ajbue 19|11 X9AUOD aABOUOD plam je|q
Jo papnjoul plom nng oM 19(11 uonduasaqg abneb pjap
Jo uoneinap | ajbue oy} | Aoseinosoe abueu
a|qISsiwiad | 10 papnjou] [ Buipeay Buunsespy pIem jo adA |

003 — All rights reserved

(penupuoo) Ly ajqeL

AR 5

Copyright British Standards Institution =

Provided by IHS under license with BSI - Uncontrolled Copy

Not for Resale

No reproduction or networking permitted without license from IHS



BS EN ISO 17637:2011
ISO 17637:2003(E)

Bibliography

[1] ISO 3058, Non-destructive testing — Aids to visual inspection — Selection of low-power magnifiers

[2] ISO 3599, Vernier callipers reading to 0,1 and 0,05 mm

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

[4] ISO 9712, Non-destructive testing — Qualification and certification of personnel

[5] ISO 10042, Arc-welded joints in aluminium and its weldable alloys — Guidance on quality levels for
imperfections

[6] ISO 17635, Non-destructive testing of welds — General rules for fusion welds in metallic materials

Coyight Brsen Standards Instution © 1SO 2003 — Al rights reserved

Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



BS EN ISO 17637:2011

Copyright British Standards Institution
Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



This page deliberately left blank

Copyright British Standards Institution
Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



This page deliberately left blank

Copyright British Standards Institution
Provided by IHS under license with BSI - Uncontrolled Copy
No reproduction or networking permitted without license from IHS Not for Resale



British Standards Institution (BSI)

BSI is the independent national body responsible for preparing British Standards

and other standards-related publications, information and services.
It presents the UK view on standards in Europe and at the international level.

It is incorporated by Royal Charter.

Revisions
British Standards are updated by amendment or revision. Users of British Stan-
dards should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and serv-
ices. We would be grateful if anyone finding an inaccuracy or ambiguity while
using this British Standard would inform the Secretary of the technical com-
mittee responsible, the identity of which can be found on the inside front
cover.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001

BSI offers Members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Tel: +44 (0)20 8996 7669 Fax: +44 (0)20 8996 7001
Email: plus@bsigroup.com

Buying standards

You may buy PDF and hard copy versions of standards directly using a

credit card from the BSI Shop on the website www.bsigroup.com/shop.

In addition all orders for BSI, international and foreign standards publications
can be addressed to BSI Customer Services.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001

Email: orders@bsigroup.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.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001
www.bsigroup.com/standards

Information on standards

BSI provides a wide range of information on national, European
and international standards through its Knowledge Centre.

Tel: +44 (0)20 8996 7004 Fax: +44 (0)20 8996 7005
Email: knowledgecentre@bsigroup.com

Various BSI electronic information services are also available which
give details on all its products and services.

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

BSI Subscribing Members are kept up to date with standards

developments and receive substantial discounts on the purchase price

of standards. For details of these and other benefits contact Membership Ad-
ministration.

Tel: +44 (0)20 8996 7002 Fax: +44 (0)20 8996 7001
Email: membership@bsigroup.com

Information regarding online access to British Standards via British
Standards Online can be found at www.bsigroup.com/BSOL

Further information about BSI is available on the BSI website at www.bsi-
group.com/standards

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright,

in the UK, of the publications of the international standardization bodies. Ex-
cept as permitted under the Copyright, Designs and Patents Act 1988 no ex-
tract may be reproduced, stored in a retrieval system or transmitted in any
form or by any means — electronic, photocopying, recording or otherwise —
without prior written permission from BSI. This does not preclude the free
use, in the course of implementing the standard of necessary details such as
symbols, and size, type or grade designations. If these details are to be used
for any other purpose than implementation then the prior written permission
of BSI must be obtained. Details and advice can be obtained from the Copy-
right & Licensing Manager.

Tel: +44 (0)20 8996 7070
Email: copyright@bsigroup.com

L o ¥V o Y

raising standards worldwide™ | D Dy .

Copyright British Standards Institution
Provided by IHS under license with BSI - Uncontrolled Copy

No reproduction or networking permitted without license from IHS Not for Resale



