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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.

The proced e ) e are
described in the ISO/IEC D1rect1ves Part 1.In partlcular the dlfferent approval crlterla needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

rawn to the possibility that some of the elements of this document may\be the subject of
4. ISO shall not be held responsible for identifying any or all such patent rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific termp and
expressions |related to conformity assessment, as well as infermation about ISO's adhererce to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This documgnt was prepared by Technical Committee ISO/TC 44, Welding and allied progesses,
Subcommitt¢e SC 5, Testing and inspection of welds.

Any feedback or questions on this document sheuld be directed to the user’s national standards bpdy. A
complete listing of these bodies can be found\at www.iso.org/members.html.

Official interpretations of ISO/TC 44 decuments, where they exist, are available from this |page:
https://comrhittee.iso.org/sites/tc44/home/interpretation.html.
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Non-destructive testing of welds — Phased array ultrasonic
testing (UT-PA) for thin-walled steel components —
Acceptance levels

1 S

cope

This document specifies acceptance levels for the phased array ultrasonic testing techniq

full-p

bnetration welds in low-alloy and/or fine-grained steels in the wall thickness rafge

to 8 (pm which correspond to the quality levels of ISO 5817.
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acceptance levels are applicable to indications detected according to ISQ,20601.

ormative references

bllowing documents are referred to in the text in such a way.that some or all of
tutes requirements of this document. For dated referenees, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

b77, Non-destructive testing — Ultrasonic testing — Viocabulary

0601, Non-destructive testing of welds — Ultrasonic testing — Use of automated |
blogy for thin-walled steel components

8243, Non-destructive testing — Ultrasonic-testing with arrays — Vocabulary

erms and definitions

ne purposes of this document; the terms and definitions given in ISO 5577, IS(
8243 apply.

$0 Online browsing platform: available at https://www.iso.org/obp

C Electropediaravailable at https://www.electropedia.org/

e (UT-PA) of
from 3,2 mm

their content
applies. For
ents) applies.

phased array

20601 and

1d IEC maintain terminology databases for use in standardization at the following addresses:

4 Symbols

1 {ndication length

I, I length of individual indications
I, corrected length

Iy cumulative length

L, weld length

t thickness
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5 Sensitivity setting and levels

The setting of the sensitivity shall be performed on a 1,0 mm diameter side-drilled hole as specified
in ISO 20601, this is also the reference level. This sensitivity setting shall be used for the subsequent

testing.

Three levels as defined in ISO 5577 are to be used:

a)

reference level, level defined by the echo amplitude of a defined reference reflector;

b) acceptance level, level defining limits for acceptance regarding echo height, position, classification

(if applic

able) and number of indications or size of discontinuities;

evaluati

c)

All levels ar¢

6 Accept
Three differ

bn level, level above or below which indications shall be evaluated or examined furth

linked to the reference reflector and are specified in Clauses 8 and 9.

ance levels

ent acceptance levels are defined. The relation between these acceptance levels ar

I

d the

quality level$ as mentioned in accordance with ISO 5817 are given in Table L.
Tablel 1 — Related levels for phased array ultrasonic testing of small wall thickness
Quality level according to Testing level according to Acceptance level according to|this
[SO 5817 1SO 20601 document
B|(stringent) C 1
C (iptermediate) C 2
D |(moderate) C 3
Specjal application D By agreement

7 Evalua

Indications ¢
(reference lg
indication l¢]
geometry, su

For two-side

The length o
drop method
according to

fion of indications

letected when applying-ISO 20601 and having an amplitude above the evaluation
vel -12 dB) shall be evaluated according to the specified acceptance level by usiy
ngth and maximum‘\amplitude. Unless specified otherwise, indications from the
ch as weld reinforecement, are considered not relevant.

d testing, Clause’8 shall be applied. For single-sided testing, Clause 9 shall be applied

[ an indi¢ation shall be determined by measuring the length along the weld using th¢
. Only_for unfocused sound beams in lateral direction, a length correction may be aj

Formula (1).

level
g the
bbject

6 dB
bplied

isth
is th
is th

isth

o —2d

e corrected length;
e length measured along the surface;
e outside diameter;

e depth of indication.

€y

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=a16dcb50b6c689c1b532cbc47e00e58b

ISO 4761:2022(E)

When reporting of indications below the acceptance level is specified, the details for reporting shall

also be specified.

8 Acceptance criteria for two-sided testing

8.1

General

When indications are detected, length and maximum amplitude shall be determined in accordance
with Clause 7.

Indicptrorsshatbeovhmtedaceordinotothebnecepbanectevelandthenecopbanecertberia listed In
this clause.
All irjdications with an amplitude greater than the reference level -12 dB shdll ‘be dvaluated for
accepttance by using the criteria given in 8.2, 8.3 and 8.4.
8.2 |Longitudinal indications
Table 2 — Criteria for acceptance leyel 1
Indication length, Evaluation level Maximum allowable amplitude
mm dB relative to the reference level dB relative to the reference level
I<4 -12 +6
4<1<6 -12 +2
[>6 -12 -10
Yi
6 2
24 1
o/ SN
-6 3
210 L/
-2+
| | >
0 4 6 X
Key
X  indicatienlengthrinmm
Y amplitude, in dB
1 reference level
2 acceptance level 1
3 evaluation level

Figure 1 — Criteria for acceptance level 1

© IS0 2022 - All rights reserved
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Table 3 — Criteria for acceptance level 2

Indication length, / Evaluation level Maximum allowable amplitude
mm dB relative to the reference level dB relative to the reference level
I<4 -12 +6
4<[<7 -12 +3,5
1>7 -12 -10
Y |
6 2
35 L/
1
od/
_6 — 3
_10 — /
_12 —_ -L ________
| | >
0 4 7 X
Key
X  indication length, in mm
Y amplitud¢, in dB
1 referencellevel
2 acceptange level 2
3  evaluatiop level
Figure 2 — Criteria for acceptance level 2
Table 4— Criteria for acceptance level 3
Indication|length, Evaluation level Maximum allowable amplitudpe
mrh dB relative to the reference level dB relative to the reference leve|
[<h -12 +6
4<]k8 -12 +5
[>B -12 -10

© IS0 2022 - All rights reserved
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Yi
2
S/
1
ods
_6 — 3
-10 ,/
24+ /A —
| | >
0 4 8 X
Key
X  indication length, in mm
Y amplitude, in dB
1 r¢ference level
2 agceptance level 3
3 eyaluation level

Figure 3 — Criteria for acceptance level 3

8.3 |Transverse indications

Wher] detection of transverse indications is specified, these indications are only acceptablg if amplitude
and lgngth can be determined and meet the acceptance levels stated in 8.2.

8.4 [Cumulative length of indications

The dqumulative length of all individually acceptable indications above the evaluation lgvel shall be
calculated within a specified(section of weld length, [ , as the sum of lengths of both single indications
and linearly aligned indicdtions (see Figure 4).

I S N i

I U Lj |

! - 5 [ !

kN I .
[y

Key
l
l

w

l

« cumulative length, [ =1, + I3+, + 5+
weld length
o length of individual indications, where n = 1...7

Figure 4 — Cumulative length of indications
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For wall thickness ¢, the sum of the lengths of the individual indications measured along the weld over
alength of 12 ¢t shall be:

a) <3,5 tfor acceptance level 1;

b) <4,0tfor acceptance level 2;

c) <4,5 tfor acceptance level 3.

9 Acceptance criteria for single-sided testing

9.1 Gener

al

When indicdtions are detected, length and maximum amplitude shall be determined imjaecorflance

Indications S
this clause.

with Clause 7.

All indicatio|

hall be evaluated according to their acceptance level and the acceptante ‘criteria listed in

s with an amplitude greater than the reference level -12 @B“shall be evaluated for

acceptance by using the criteria given in 9.2, 9.3 and 9.4.
For single-sigled testing no acceptance criteria are defined for acceptance level 1 (stringent).
9.2 Longifudinal indications
Table 5 — Criteria for acceptance level:2 for single-sided testing
Indication|length, Evaluation level Maximum allowable amplitudp
mrh dB relative to the reference level dB relative to the reference leve]
I<h -12 +3,5
I>H@ -12 -10
Yi
6 2
3,5
0 S
1
—6 3
10 /
-2+ L ________
T L
0 4 X
Key
X  indication length, in mm
Y amplitude, in dB
1 reference level
2 acceptance level 2
3 evaluation level

Figure 5 — Criteria for acceptance level 2 for single-sided testing

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=a16dcb50b6c689c1b532cbc47e00e58b

ISO 4761:2022(E)

Table 6 — Criteria for acceptance level 3 for single-sided testing

Indication length / Evaluation level Maximum allowable amplitude
mm dB relative to the reference level dB relative to the reference level
1<5,5 -12 +5
[>5,5 -12 -10
Yi
2
58]
1
od/
_6 — 3
-10 L/
_12 —_ e =
| >
0 5,5 X
Key

o)

mplitude, in dB

—-

rldication length, in mm
r¢ference level

<)

cceptance level 3

w N R X<

Faluation level

D

9.3 |Transverse indications

Figure 6 — Criteriaforacceptance level 3 for single-sided testing

Wher] detection of transyerse indications is specified, these indications are only acceptablg if amplitude

and lgngth can be determined and meet the acceptance levels stated in 9.2.

9.4 |Cumulativelength of indications

The dqumulative’length of all individually acceptable indications above the evaluation lgvel shall be
calculated within a specified section of weld length, [, as the sum of lengths of both single indications
and lilnearly aligned indications (see Figure 4).

For wall thickness ¢, the sum of the lengths of the individual indications measured along the weld over

alength of 12 t shall be:
a) <4,0 tfor acceptance level 2;

b) <4,5 tfor acceptance level 3.
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