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INTERNATIONAL STANDARD

ISO 17635:2003(E)

Non-destructive testing of welds — General rules for fusion

we

1

This |nternational Standard gives guidance on the selection of method(s) for non-destructive tes|

weld
and

testin

meth

This

qualif
and ¢

This |nternational Standard addresses non-destructive testing ef.completed welds. Examination 2
parent materials prior to welding or between welding sequenéés'is not covered.

Acceptance levels cannot be a direct interpretation of the quality levels defined in 1SO 5817 o
They|are linked to the overall quality of the produced batch of welds.

Requirements for acceptance levels for non-destructive testing comply with the quality lev
ISO %817 or ISO 10042 (moderate, intermediate, stringent), only on a general basis and not in d
indication.

2 ormative references

The following referenced documents are indispensable for the application of this documen

refer
docu

ISO §
exclu

ISO 1
impe

Ids in metallic materials

cope

in metallic materials based on material, weld thickness, welding process, quality control
xtent of testing. This International Standard specifies standards to be applied-te the diffe
g and general rules for either the methodology or the acceptance level for_ metallic mater
bds may be used alone or in combination.

International Standard also gives guidance on evaluation of the results of non-destructi
y control purposes based on material, weld thickness, welding process, quality requiremen
xtent of testing.

nces, only the edition” cited applies. For undated references, the latest edition of th
ment (including anyy,amendments) applies.

817, Welding— Fusion-welded joints in steel, nickel, titanium and their alloys (bé
ded) — Quality levels for imperfections

0042y Arc-welded joints in aluminium and its weldable alloys — Guidance on quali
fections

fing of fusion
requirements
rent types of
als. The test

e testing for
s application

nd testing of

[ 1ISO 10042.

pls stated in
ptail for each

t. For dated
b referenced

bam  welding

y levels for

3 Terms and definitions

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

3.1

testing

testin

© IS0

g of a material in accordance with a standard or a specification or a procedure.
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3.2

testing level

degree of thoroughness and selection of parameter settings/sensitivity with which an examination or test
method is applied

NOTE Different levels correspond to different sensitivities and/or probabilities of detection. The selection of
examination or test levels is normally related to the quality requirements and/or the component application.

3.3
evaluation level
specified level that sets the threshold for evaluation

NOTE Ingications below this level are not evaluated.
See Annex A.
34

recording level
specified level that sets the threshold for recording indications

NOTE Inglications below this level are not recorded.
See Annex A.

3.5
acceptance |level
specified leyel that sets the threshold for acceptance/rejectionZof components based on either quality
assurance of fithess for purpose criteria

NOTE Any indications above this level may result in the rejéction or repair of the component or further evalpation
based on fitneps for purpose criteria.

See Annex A.

3.6
testing organization
internal or external organization carrying.out the non-destructive testing

3.7
indication
representatign or signal from-a’discontinuity in the format recognized by the non-destructive test method pised

3.8
internal impgrfections
imperfections thatare not open to a surface or not directly accessible

3.9
quality level
Fixed limits of imperfections corresponding to the expected quality in a weld

NOTE The limits are determined with regard to type of imperfection, their amount and their actual dimensions.

3.10

inspection lot

group of welds (a group can be a part of weld or a full weld or several welds) which would be expected to
show uniform quality because of the welding procedure applied, material, type of joints, welder, environmental
conditions during execution, time period or other items affecting the quality

2 © ISO 2003 — Al rights reserved
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4 Abbreviations

For the purposes of this International Standard, the abbreviations given in Table 1 apply.

Table 1 — Abbreviations

5 |

5.1

This

paremt materials prior to welding or between welding sequences.is not covered.

Itisrl
in ac

5.2

Test method Abbreviation
Eddy current ET
Magnetic particle MT
Pemetrant PT
Radiographic RT
Ultrasonic uT
Visual VT

_imitations

Stage of manufacture

nternational Standard addresses non-destructive testing of €ompleted welds. Examination 4§

ecommended that examination and testing of parent aterials, prior to or between welding,
cordance with the relevant standards for methods and acceptance levels.

Extent of non-destructive testing

nd testing of

pe performed

The ¢xtent of testing shall be specified beforetesting is started, e.g., by reference to an application standard.
Guid@nce on random testing is given in Ahnex B.

5.3 | Materials

This |nternational Standard'is’applicable to non-destructive testing of fusion welds in the following metals, their
alloy$ and their combinations:

—  sgteel;

—  dluminium,

— ¢opper;

— nickel;

— titanium.

NOTE This International Standard may be used for testing of other metallic materials but further information may be
required.

© 1SO 2003 — Al rights reserved 3
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6 Personnel qualification

Non-destructive testing and the evaluation of results for final acceptance of welds shall be performed by
qualified and capable personnel. It is recommended that personnel be qualified in accordance with ISO 9712

or an equival

ent standard at an appropriate level in the relevant industry sector.

7 Testing organization

Testing shall be carried out independent from production. The activities of the testing organization should be

controlled by

a quality assurance system.

8 Documentation

8.1

8.11

All preliminat

8.1.2 Writt

All non-dest
standards fo

8.1.3 Testi

All non-destr
be used, the
other related

NOTE In
examination) ¢

Documentation prior to testing

Gengdral

y information required by the non-destructive testing standards shall"be provided prior to tes

bn procedures

uctive testing shall be performed in accordance with<written procedures, e.g., as defin
the individual test methods.

hg plan
uctive testing shall be defined in a testing(plan. The testing plan shall describe the method
activities.

certain cases, it is necessary to use more than one non-destructive test method (other than
r multiple applications of one method.

8.2 Documentation after testing

8.21

All test resul
standards us

8.2.2 Final

Records of individual tests

ed for thenindividual test methods.

report

ing.

ed in

s) to

sequence of testing, the extent of testing and other relevant aspects for control of testing and

visual

ks shall be_recorded in accordance with specified written procedures or in accordance with the

For each component or group of components that has been tested, the final report shall contain all the
information required by the testing plan and shall as a minimum include:

identity of the component;

identity of welds examined and/or reference to documents identifying those welds;

coordinate system used for the non-destructive test;

identity of personnel and organizations that have performed the test(s);

system for marking of the individual welds and/or reference to documents indicating the description of the

© ISO 2003 — Al rights reserved
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— all the reports prepared in accordance with the referenced testing standards;

— reference to the individual test records including status (not inspected, accepted, rejected);

— record of deviations from the applied standard regarding testing technique and acceptance levels.

9 Selection of non-destructive test method

9.1

The
fusio

stand

General

hon-destructive test method(s) should be selected according to the type of material(s) ‘a

ards referred to in Annex C. However, other methods may be specified, e.g. in an applicatio

Before selecting the test methods and levels, the following items should be considered:

velding processes;

— parent material, welding consumables and any heat treatment;

— ]
—

—

Dint type and geometry;
omponent configuration (accessibility, surface condition);

uality levels;

— expected imperfection type and orientation.

9.2

Tablg
impe

9.3
For p
when

quali

It mg
pene

It is 1

Butt- and T-joints with full penetration

s 2 and 3 provide guidance on(the methods to be used for the detection of surface
fections.

Butt- and T butt joints without full penetration, and fillet welds

using the methods, given in Table 3. Unless additional test methods are specified to overc
y of the weld shall be assured by control of the welding process.

ration or-t0 target specific types of imperfection.

pcommended that welds in the following materials be tested using additional method(s) as

nd type(s) of

n welds. Test methods may be used alone or in combination. Testing should be in accordance with the

n standard.

and internal

artial penetration welds and fillet welds, the unfused root can prevent satisfactory volumetrig examination

bme this, the

y be necessary to carry out tests specific to the joint geometry in order to determine tihe degree of

well as VT in

acco

dance withr Table2:

— ferritic steel with a minimum yield strength above 280 N/mm?;

— austenitic steel;

— aluminium and its alloys;

— nickel and its alloys;

— copper and its alloys;

— titanium and its alloys.

© IS0
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Table 2 — Recommended methods for detection of accessible surface imperfections
for all types of welds including fillet welds

Materials Test method
Ferritic steel VT
VT and MT
VT and PT
VT and (ET)
Austenitic steel, aluminium and alloys, VT
nickel and alloys, copper and alloys and VT and PT
titanium and alloys VT and (ET)

NOTE Parentheses indicate that the method is applicable but the results may provide
limited information, unless specific techniques are used.

Table 3 — Recommended methods for detection of internal imperfections
for butt- and T- joints with full penetration

Thickness 2
mm
Materials and type of joint
t<8 8 <t <40 t>40
Detection method
Ferritic byitt-joints RT or (UT) RT or UT UT or (RT)
Ferritic T{joints (UT) or (RT) UT or (RT) UT or (RT)
Austeniti¢ butt-joints RT RT or (UT) RT or (UT)
Austeniti¢ T-joints (UT) orRT) (UT) or (RT) (UT) or (RT)
Aluminiumn butt-joints RT RT or UT RT or UT
Aluminiufn T-joints (UT) or (RT) UT or (RT) UT or (RT)
E‘L'J‘;tkﬁ)'m?"‘d copper-alloys RT RT or (UT) RT or (UT)
Nickel- apd copper-alloys
T-joints (UT) or (RT) (UT) or (RT) (UT) or (RT)
Titanium putt-joints RT RT or (UT)
Titanium [T-joints (UT) or (RT) UT or (RT)

techniqueg are‘employed.

NOTE Parentheses indicate that the method is applicable but the results may provide limited information, unless specifif

8  ThicknessZs. is the nominal thickness of the parent material to be welded

© ISO 2003 — Al rights reserved
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10 Performance of testing

10.1

Determination of standard to be applied

The test methods and levels listed in Annex C should be used. However, if other methods are specified, e.g.

in an

10.2

application standard, the testing levels listed in Annex C may be used for guidance.

Conditions for testing

Prior to testing, the personnel performing non-destructive testing shall have access to all relevant information

inclughnrg:

a)

b)

c) ftesting plan, if required;

d) actions to be taken in case of detection of non-conforming welds;

e welding parameters and conditions used to make the weld;

Il preliminary information required by the testing standard(s);

e) nesponsibility for coordination of the inspection of parts of subassemblies manufactured by sybcontractors.

The §me and place of testing should be recorded.

10.3
Unleg
welds
the ti

Non-
impe

10.4

The
appli

Any rflepaired welds shall’'be tested to at least the same level required for the original weld.

Furth

Time of testing
s otherwise specified, testing shall be carried out after completion of all required heat tre
in materials sensitive to hydrogen cracking:(€:g. high strength steels) or other time-dela
me delay before testing shall be specified.

Hestructive testing for surface breaking imperfections should be carried out prior to any tes
[fections in order to minimize costs-if'unacceptable imperfections are detected at the surface|

Non-acceptable indications

procedure for handling, any non-acceptable indications shall be specified, e.g. by refe
Cation standard.

er guidanee\oh additional testing after the detection of non-acceptable indications is given in

atments. For
ed cracking,

s for internal

rence to an

Annex D.

© IS0
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Annex A
(informative)

Classification of indications

See Figure A.1.

Testing level Action

Indication Rejection or'repair
size

A

Acceptance level

(fitness for purpose)

Rejection or repair or
further evaluation
based on fitness for
purpose criteria

Acceptance level

(quality assurance)

Recording of
indications

Recording level

Evaluation of

indications with regard$

to size, type or others
characteristics

Evaluation level

No action required

Figure A.1 — Classification of indications

8 © ISO 2003 — Al rights reserved
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Annex B
(informative)

Extent of testing

The extent of testing may be defined using the parameters x (length) and p (part %).

al length. The
rea to be tested should be selected randomly;

f the total length of all the welds in an inspection lot is less than a specified length, x,|(where e.g.,

X =1 m), at least one weld should be tested along its entire length regardless of thep %.

— if an inspection lot consists of several identical welds of individual lengths less than a specifie
le.g. where x = 1 m), randomly selected welds with a total length of minimum p % of the total

velds in the inspection lot should be tested along their entire length.

d length x
length of all

© 1SO 2003 — Al rights reserved
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Annex C
(informative)

Recommended rules and standards

C.1 General

This annex ¢
testing levels

It shall be no|

C.2 Visua| testing

See Table C

N

fed that the correlations are not quantitative links.

Table C.1 — Visual testing (VT)

ives the correlation between the quality levels of ISO 5817 or ISO 10042 and testing techni
and acceptance levels for commonly used non-destructive testing standards.

Quality levels in accordance

Testing techniques
and levels in accordance

Acceptance levels?

with ISO 5817 or ISO 10042 with ISO 17637
B Level not specified B
C Level not specified C
D Levehnot specified D
The acceptance levels for visual testing are €qual to the quality levels in ISO 5817 or ISO 10042.

C.3 Penefrant testing

See Table C|2.
Table C.2 — Penetrant testing (PT)
Quglitydevels in accordance an;irf:\tler:g itr?(:cl:rc‘:frl:i?nce Acceptance levels in
WI}I 1ISO'5817 or ISO 10042 with ISO 3452-1 accordance with EN 1289
B Level not specified 2X
Level not specified 2X
D Level not specified 3X

10
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C.4 Magnetic particle testing

See Table C.3.

Table C.3 — Magnetic particle testing (MT)

. . Testing techniques .
Quality levels in accordance 9! q Acceptance levels in
and levels in accordance

with ISO 5817 with ISO 17638 accordance with EN 1291

B Level not specified 2X
Level not specified 2X
D Level not specified 3X

C.5 [Eddy current testing

See Table C 4.

Table C.4 — Eddy current testing*(ET)

Testing techniques
and levels in accordance Acceptance levels
with 1ISO 17643

Quality levels in accordance
with ISO 5817 or ISO 10042

To be specified prior tg
Levelnot specified testing, e.g. by referencelto
an application standarg

C.6 [Radiographic testing

See Table C.5.

Table C.5 — Radiographic testing (RT)

. . Testing techniques Acceptance levels in
Quality levels in accordance . .
With 1SO 5817 or ISO 10042 and levels in accordance accordance with
with ISO 17636 EN 12517
B B 1
B® 2
A 3
@  Nevertheless, the maximum area for a single exposure shall correspond to the requirements of class A of
ISO 17636:2003.

© 1SO 2003 — Al rights reserved 1
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C.7 Ultrasonic testing

See Table C 6.

Table C.6 — Ultrasonic testing (UT)

Quality levels in accordance
with ISO 5817 or ISO 10042

Testing techniques
and levels in accordance
with ISO 176402

accordance with EN 1712

Acceptance levels in

B At least B 2
C At least A 3
D Level not applicable ° Not applicable °

@  \When characterization of indications is required, EN 1713 shall apply.

b UT is not recommended but may be specified, for example in an application standard (with)the same
requirements as quality level C).

12
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