INTERNATIONAL ISO
STANDARD 17637

Second edition
2016-12-01

Non-destructive testing of welds +—
Visual testing of fusion<welded joints

Contréle non destructif des assemblages soudés — Controéle Visuel des
assemblages soudés par fusion

Reference number

— TR — ISO 17637:2016(E)

ISO

N\
= » © IS0 2016


https://standardsiso.com/api/?name=2403ecc0f59cfac1023bda9e3c32534a

ISO 17637:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Wwww.iso.org

ii © ISO 2016 - All rights reserved


https://standardsiso.com/api/?name=2403ecc0f59cfac1023bda9e3c32534a

ISO 17637:2016(E)

Contents Page

FFOTE@WOIM ...........ooooooeeeeee ook 855858 iv

1 SOOI ... 1

2 NOITNATIVE FEECI@INCES .........cccccocovorvoeieoesse sttt 1

3 Terms aNd AefiNMETIOIIS ... 1

4 Test conditions and @ QUEPIIEIIE ...t 1
5 Personnel qualification

6 VESUAL TESTIIIG ...ttt e 2

6.1 LT3 1<) - OSSOSO SO N SR 2

6.2 Visual testing of joint preparation 2

6.3 Visual testing during Welding ...l 2

6.4  Visual testing of the finished weld 3

6.4.1  General......iss 3

6.4.2  Cleaning and dressing ... .3

6.4.3  Profile and dimensions.............ccccoccnn. .3

6.4.4  Weld root and surfaces.........c.ceeee 3

6.4.5  Post-weld heat treatment 4

6.5 Visual testing of repaired welds..........cccocen LR e S ———— —— 4

(TR 70 S €Y 4 ) = | OO O = OO E 4

6.5.2  Partially removed weld 4

6.5.3  Completely removed weld........450 M hre st e s sssssesssessssesesseefessesesssesesees 4

7 TESETECOIMS.......ooocoooeeeeeees i NN et s 4

Annex A (informative) Examples of test @ QUIPIIENT ... s 6

Bibliography ... o) N e fers s 5058 105 R S RS Rrspsens 10

© 1S0 2016 - All rights reserved iii


https://standardsiso.com/api/?name=2403ecc0f59cfac1023bda9e3c32534a

ISO 17637:2016(E)

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.

The proc
described
different
editorial

Attention
patent rig
any pater
on the IS

Any tradg
constitut

edures used to develop this document and those intended for its further maintenance(
| in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for t
types of ISO documents should be noted. This document was drafted in accordance with t
Fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

is drawn to the possibility that some of the elements of this document may be the subject
rhts. ISO shall not be held responsible for identifying any or all such paténtTtights. Details
t rights identified during the development of the document will be in the Introduction and
D list of patent declarations received (see www.iso.org/patents).

e name used in this document is information given for the convenience of users and does 1
e an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessme

as well as
Technical

The comr
SC 5, Test|

information about ISO’s adherence to the World Trade.Organization (WTO) principles in t
Barriers to Trade (TBT) see the following URL: wwwiso.org/iso/foreword.html.

hittee responsible for this document is ISO/TC 44, Welding and allied processes, Subcommitt]
ing and inspection of welds.

This second edition cancels and replaces the first edition (ISO 17637:2003), which has been technica

revised.

Requests
the Secre
can be fo

for official interpretations of any‘aspect of this International Standard should be directed

ind at www.iso.org.

re
he
he

of
of

ot

nt,
he

to

tariat of ISO/TC 44/SC 5 via your‘national standards body. A complete listing of these bodies

© ISO 2016 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/foreword.html
http://www.iso.org
https://standardsiso.com/api/?name=2403ecc0f59cfac1023bda9e3c32534a

INTERNATIONAL STANDARD ISO 17637:

2016(E)

Non-destructive testing of welds — Visual testing of fusion-
welded joints

1

T
to

There are no normative references in this document.

— IEC Electropedia: available at http://www.electropediaiorg/

— ISO Online browsing platform: available at http://WwWww.iso.or

4

The illuminance at the surface with whitedight shall be a minimum of 350 lx; wearing of tinte

(e

Fg
examined and at an angle not less than 30° (see Figure 1).

Scope

fsdocument specifies the visual testing of fuston welds i metatiic matertats. It may aiso t
visual testing of the joint prior to welding.

Normative references

Terms and definitions
p terms and definitions are listed in this document.

D and IEC maintain terminological databases for use in stanfardization at the following add

Test conditions and equipment

g. protective sunglasses) increases the minimum illuminance. However, 500 Ix is recommer

r direct inspection, the access shall be sufficient to place the eye within 600 mm of the sur

W

zzzzz22222220

e applied

resses:

d goggles
ded.

face to be

R
1\ausc.

Figure 1 — Access for testing

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

th
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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.

5 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 the personnel performing indirect visual testing is

qualified

accordingto-1S0-9712 oratan-appropriatetevelin-therelevantindustrysector

6 Visu

6.1 Ge

This docy
advance,

The exan

Any visug
access is

6.2 Vig

When visjual testing is required prior to welding, the jointshdll be examined to check the following:

a) theshape and dimensions of the weld preparation;meet the requirements of the welding procedu
specification;

b) the fusion faces and adjacent surfaces are“clean and any required surface treatment has be
carripd 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
instructions.

6.3 Vigual testing during-welding

When required, the weld shall be tested during the welding process to check the following:

a) eachjrun or layerofaveld metal is cleaned before it is covered by a further run, particular attenti
being paid to thejunctions between the weld metal and the fusion face;

b) therq are newisible imperfections, e.g. cracks or cavities; if imperfections are observed, they sh
be reported so that remedial action can be taken before the deposition of further weld metal;

e.g. by reference to an application or product standard.
iner shall have access to the necessary inspection and production@decumentation required

1 testing prior to, during or after completion of the weld shoul@dbe carried out while physig
5till possible. This may include the visual testing of surfacetreatments.

ual testing of joint preparation

it =) rr-
al testing
neral
iment does not define the extent of visual testing. However, this should be determined |i

al

en

pn

b1l

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 ensure 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.
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6.4 Visual testing of the finished weld

6.4.1 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. ISO 5817 or ISO 10042. Finished welds

sh

all at least be examined in accordance with the requirements given in 6.4.2 to 6.4.5.

6.4.2 Cleaning and dressing

bns being

grinding

ent metal

remedial

nts of the

even and
ral or the

S given in
pparation
rawing or

the weld

whole of

The weld shall be examined to check the following:

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

b)| there are no tool impressions or blow marks;

c)| when weld dressing is required, overheating of the joint due to grindingiis.avoided and thaf
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 par
without under flushing.

If jmperfections (caused by dressing or otherwise) are obseryed, they shall be reported so that

action can be taken.

6.1.3 Profile and dimensions

The weld shall be examined to check the following:

a)| the profile of the weld face and the height of any excess weld metal meet the requireme
acceptance criteria (see 6.4.1);

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

c)| the weld width is consistént over the whole of the joint and that it meets the requirement
the weld drawing or aeCeptance criteria (see 6.4.1); in the case of butt welds, the weld pr
shall be checkedto-ensure it has been completely filled and meets the requirements of d
acceptance criteria (see 6.4.1).

6.1.4 Weldroot and surfaces

The visually accessible parts of the weld, i.e. the weld root for a single-sided butt weld and

surfaees; shall be examined for deviations from the acceptance criteria (see 6.4.1).

Theweld-shall-beexamined-techeekthe following:

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 criteria over the
the joint;

b) any undercut is within the limits indicated in the acceptance criteria;

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

© IS0 2016 - All rights reserved
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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 criteria.

6.4.5 Post-weld heat treatment

Final testing shall be done after heat treatment.

6.5 Visual testing of repaired welds

6.5.1 (

When we
welded jg

Every rey

6.5.2 P
The excay

tapered fi
The widt

6.5.3 G

eneral

Ilds fail to comply wholly or in part with the acceptance criteria and repair is necéssary, t
int shall be examined in accordance with 6.5.2 and 6.5.3 prior to re-welding.

aired weld shall be re-examined to the same requirements as the originaliweld.

artially removed weld

bation shall be sufficiently deep and long to remove all imperfections. The excavation shall
Fom the base of the cut to the surface of the weld metal at both-the ends and sides of the ¢
h and profile of the cut shall be such that there is adequatezaceess for re-welding.

ompletely removed weld

When a defective weld has been completely removed, with or without the need for a new section to
the shape and dimensions of the weld preparation shall meet the specified requirements for

inserted,
the origir
7 Test
When tes
a) then
b) then

c) theid

al weld.

records

t records are required, at least the following information should be included in the report:
ame of the component manfifacturer;

ame of the testing body,if different from a);

lentity of the objecttested;

d) the material;

e) thet)

pe of joifity

f) the materialthickness;

g) the

relding process:
or 7

be
ht.

be

h) anac

ceptance criteria;

i) the imperfections exceeding the acceptance criteria and their location;

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

k) the test devices used;

1) the result of testing with reference to acceptance criteria;

m) the name of tester and date of test.

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

4
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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.

© IS0 2016 - All rights reserved 5
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A.1 The+eH

Annex A
(informative)

Examples of test equipment

A1.1 S

A1.2 Vi

A.1.3 F
3 mm in {

Al1l4 R

Al15 M

ISO 3058).

Al16 L
A.2  Thg

A2.1 P
rounded.

A22 M

A23 F
optics or

AR-ee—a-lict of £ bizmaoolly oo A faor cormzin e oot ool oot £fozaldad oot o
lUllUVVllls 10 A TIOoL Ul L\iull.llll\'llb L_ytll\'qll_y UoTLu 11Ul \,Clll_yllls Ul vioudI tLolo Ur vwiiuclu JUllALQ-
raight edge or measuring tape, with a graduation of 1 mm or finer.
ernier calliper, in accordance with ISO 13385.

peler gauge, with a sufficient number of feelers to measure dimensions between 0,1 mm a
teps of 0,1 mm at most.

adius gauge.

agnifying lens, with a magnification of x2 to x5; the lens,should preferably have a scale (s

Amps.
following equipment may also be needed.

rofile measuring device, with a wire(diameter or width <1 mm, where each wire end

aterial for impression of welds;e.g. cold setting plastic or clay.

pr visual inspection of welds with limited accessibility, mirrors, endoscopes, boroscopes, fib
[V-cameras may be used:

A.2.4 Other measurenieiit devices, e.g. specifically designed welding gauges, height/depth gaug

rulers or

A3 Tyy

NOTE

protractors.

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

These devices and gauges are included as examples of testing equipment. Some of the designs may

registered

nd

—

S

designs or the subject of patents.
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