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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.
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Non-destructive testing of welds — Ultrasonic testing —
Techniques, testing levels, and assessment

1 Scope

This document specifies techniques for the manual ultrasonic testing of fusion-welded joints in metallic

rTatsof thickmess =8 mmr witichr extribit tow nitrasomnic attemuation (especiatty thrat due to scatter)

mats
at ol
joint

Whe
havij
trang
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ject temperatures from 0 °C to 60 °C. It is primarily intended for use on full penetra
5 where both the welded and parent material are ferritic.

e material-dependent ultrasonic values are specified in this document, they-are bas
g an ultrasonic sound velocity of (5 920 + 50) m/s for longitudinal waves and (3 255 4
verse waves.

document specifies four testing levels, each corresponding to a diffepent probability off
rfections. Guidance on the selection of testing levels A, B, and C is given in Annex A.

document specifies that the requirements of testing level D, which is intended

applications, be in accordance with general requirements. Testing level D can only be used w

by sp
tests|
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q
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ecification. This includes tests of metals other than fertitic steel, tests on partial penetr
with automated equipment, and tests at object temperatures outside the range 0 °C tq

document can be used for the assessment of disecontinuities, for acceptance purposes
bllowing techniques:

bvaluation based primarily on length and.echo amplitude of the discontinuity;

bvaluation based on characterizatiomand sizing of the discontinuity by probe movement

Normative references

following documents afte)referred to in the text in such a way that some or all of t
Fitutes requirements’ of*this document. For dated references, only the edition cited
ted references, the'tatest edition of the referenced document (including any amendme

577, Non-destrugtive testing — Ultrasonic testing — Vocabulary
712, Non=déstructive testing — Qualification and certification of NDT personnel

1666:2010, Non-destructive testing of welds — Ultrasonic testing— Acceptance levels

ISO

tion welded

ed on steels
30) m/s for

detection of

for special
hen defined
ation welds,
60 °C.

by either of

techniques.

heir content
applies. For
hts) applies.

6810, Non-destructive testing — Ultrasonic testing — General principles

ISO 16811, Non-destructive testing — Ultrasonic testing — Sensitivity and range setting

ISO 16826, Non-destructive testing — Ultrasonic testing — Examination for discontinuities perpendicular
to the surface

ISO 17635, Non-destructive testing of welds — General rules for metallic materials

ISO 23279, Non-destructive testing of welds — Ultrasonic testing — Characterization of discontinuities
in welds

EN 12668 (all parts), Non-destructive testing — Characterization and verification of ultrasonic
examination equipment
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5577 and ISO 17635 apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

4 Symbols

Symbol Definition Unit

AL acceptance level -
Dpsr diameter of the disk-shaped reflector (flat-bottom hole) nrm
h extension of the discontinuity in depth direction mm
1 length of the discontinuity mm
Iy projected length of the discontinuity in the x-direction mm
Iy projected length of the discontinuity in the y-direction mm
p full skip distance mm
t thickness of parent materiala mm
X position of the discontinuity in the longitudinal direction mm
y position of the discontinuity in the transverse direction mm
z position of the discontinuity in the depth direction mm

a  [fthejoined parts are not of equal thickness, t represents the smallest thickness.

Indications ghall be considered to be originating frem either longitudinal or transverse discontiny
depending dn the direction of their major dimensien with respect to the weld axis, x, in accordance

Figure 1.
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NOTE For definitions of h, |, I, I, x, y, z, see table above.

Figure 1 — Coordinate system for defining the location of discontinuities

ities,
with
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Principle

The purpose of this document is to describe general techniques of ultrasonic weld testing, using
standard criteria, for the most commonly used welded joints at object temperatures in the range 0 °C to
60 °C. The specific requirements of this document cover the test equipment, preparation, performance
of testing, and reporting. The parameters specified, in particular those for the probes, are compatible
with the requirements of ISO 11666 and ISO 23279.

If the joined parts are not of equal thickness, the smallest thickness shall be considered.

The techniques used shall be specified.

6

6.1

Information required prior to testing

Items to be specified

Thesge include:

a) ethod for setting the reference level;

b) I:ethod to be used for the evaluation of discontinuities;

c) Jcceptance levels;

d) dfestinglevel;

e) anufacturing and operation stage(s) at which the‘testing is to be carried out;
f) ]?ualification of personnel;

g) extent of the testing for transverse discantinuities;

h) rpequirements for additional tandem(testing (according to ISO 16826);

i) parent metal testing prior to and/or after welding;

i) whether or not a written test'procedure is required;

k) requirements for written test procedures.

6.2 | Specific infermation required before testing

Before any testing of a welded joint can begin, the operator shall have access to the following essential
inforjmation:

a) yritten test procedure, if required (see 6.3);

b) type(s) of parent material and product form (i.e. cast, forged, rolled];

c¢) manufacturing or operation stage at which testing is to be made, including heat treatment, if any;
d) time and extent of any post-weld heat treatment;

e) joint preparation and dimensions;

f) requirements for surface conditions;

g) welding procedure or relevant information on the welding process;

h) reporting requirements;

i) acceptance levels;

© IS0 2017 - All rights reserved
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j) extent of testing, including requirements for transverse discontinuities, if relevant;
k) testinglevel;

1) personnel qualification level;

m) procedures for corrective actions when unacceptable discontinuities are revealed.

6.3 Written test procedure

The definitions and requirements in this document normally satisfy the need for a written test

procedure.

Where this {
weld joint td
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Any equipm
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7.3 Prob

7.3.1 Tes{

s not the case, or where the techniques described in this document are not applicable t
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erforming testing in accordance with this document shall be ‘qualified to an approp
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to a general knowledge of ultrasonic weld testing, personnel shall also be familiar
lems specifically associated with the type of weldedjoints to be tested.

pquipment

(all parts).
P parameters

L frequency

The frequenicy shall be within therange 2 MHz to 5 MHz and shall be selected to consider the props

of the test o

Higher freqy
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Lower freqy
attenuation

bject and to comply’with the specified acceptance levels, for example, of ISO 11666.

lencies may be uséd to improve range resolution if this is necessary when using stang
ce levels based on characterization of discontinuities, e.g. ISO 23279.

encies hiay be used for testing at long sound paths and/or when the material shows

be tested, additional written test procedures shall be used, if required by specification.
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ent used for testing in conjunction with this'document shall comply with the requirements
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ards
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When testing is carried out with transverse waves and techniques that require the ultrasonic beam to
be reflected from an opposite surface, care shall be taken to ensure that the angle between the beam
and the normal to the opposite reflecting surface is between 35° and 70°. Where more than one beam
angle is used, at least one of the angle-beam probes used shall conform to this requirement. One of the
beam angles used shall ensure that the weld fusion faces are tested at, or as near as possible to, normal
incidence. When the use of two or more beam angles is specified, the difference between the nominal
beam angles shall be 10° or greater.

Angles of incidence at the probe and opposite reflecting surface, when curved, may be determined by
drawing a sectional view of the weld or in accordance with the techniques given in ISO 16811. Where
angles of incidence cannot be determined as specified by this document, the test report shall contain

© ISO 2017 - All rights reserved
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a comprehensive description of the scans used and the extent of any incomplete coverage caused,
together with an explanation of the difficulties encountered.

7.3.3 Elementsize
The element size shall be chosen according to the ultrasonic path to be used and the frequency.

The smaller the element, the smaller the length and width of the near field, and the larger the beam
spread in the far field at a given frequency.

Small probes having 6 mm to 12 mm diameter elements (or rectangular elements of equivalent area)
are thereforemostusefutwhenmrwor }\iug atshortsound pdt}lb. For lngcl soumd patha, te—greater than
100 mm for single straight-beam probes and greater than 200 mm for angle-beam pragbes| an element
size pf 12 mm to 24 mm is more suitable.

7.3.4 Adaptation of probes to curved scanning surfaces
The gap, g, between test surface and bottom of the probe shall not be greater'than 0,5 mm.
For flat probes on cylindrical or spherical surfaces, this requirement cantbe checked with Hormula (1):

q=a?/4D (1)

where

¢ is the dimension of the probe in the direction of’curvature, in mm;
D isthe diameter of the test object, in mm.

If a Value for g larger than 0,5 mm results frem the formula, the probe shall be adapted tq the surface
and the sensitivity and range shall be set accordingly.

For spherical or complex shaped surfaces, Formula (1) shall be applied in both length and width
direqtion of the probe (possible differences in curvature and/or probe dimensions).

7.3.§ Coupling media
The goupling media shall'\be in accordance with ISO 16810. The coupling medium used fqr range and
sensitivity setting and for the test shall be the same.
8 Testing volume

The testing.volume (see Figure 2) is defined as the zone which includes weld and parent haterial and

the width, of the heat-affected zone on each side of the weld or at least 10 mm if the width| of the heat-
affedted’zone is not known.

In all cases, scanning shall cover the whole testing volume. If individual sections of this volume cannot
be covered in at least one scanning direction, or if the angles of incidence with the opposite surface
do not meet the requirements of 7.3.2, alternative or supplementary ultrasonic techniques or other
non-destructive techniques shall be agreed upon. This may, in some cases, require removal of the weld
reinforcement.

Supplementary techniques can require testing using dual-element angle-beam probes, creeping wave
probes, further ultrasonic techniques or any other suitable method, e.g. liquid penetrant, magnetic
particle, radiographic testing. In selecting alternative or supplementary techniques, due consideration
should be given to the type of weld and probable orientation of any imperfections to be detected.

© IS0 2017 - All rights reserved 5
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9 Preparation of scanning surfaces

Scanning surfaces shall be wide enough to permit the testing volume (see Figure 2) to be fully covered.
Alternatively, the width of the scanning surfaces may be smaller if equivalent coverage of the testing
volume can be achieved by scanning from both the upper and the lower surface of the joint.

Scanning surfaces shall be even and free from foreign matter likely to interfere with probe coupling
(e.g. rust, loose scale, weld spatter, notches, grooves). Waviness of the test surface shall not result in a
gap between the probe and test surfaces greater than 0,5 mm. These requirements shall be ensured by
dressing, if necessary. Local variations in surface contour, e.g. along the edge of the weld, which result
in a gap beneath the probe of up to 1 mm, can only be permitted if at least one additional beam angle is

employed f
the reduced

Scanning sy
coupling an

10 Parenf

The parent
prior to or 4
process) thg
or high atte}

Where impe
and, if nece
testing is se

O the affected side at the weld. T his additionat scanning 13 Necessary to Compensa
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irfaces and surfaces from which the sound beam is reflected shall allow. undisty
| reflection.

[ metal testing

metal, in the scanning zone area (see Figure 2), shall be tested ‘with straight-beam py
fter welding, unless it can be demonstrated (e.g. by previougs testing during the fabric
t the angle-beam testing of the weld is not influenced by thie presence of the imperfec
nuation.

rfections are found, their influence on the proposed.angle-beam testing shall be ass¢
bsary, the techniques adjusted correspondingly. When satisfactory coverage by ultra
riously affected, other test techniques (e.g. radiographic testing) shall be considered.
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osition 1, taking into account the width of the heat-affected zone
osition 2
osition 3

BwWw N R

eat-affected zone
Vidth of testing volume.

i
-]

discontinuities

11 Range and-sensitivity setting

11.1 General

Settl aaf ranago and concitivity chall ho carriaod Aut nriar +a oach tocting in accardan
S e—cHea—-out—pHol—toedcl—+tesHR

canning zone width, not including the width of the weld because of the presence of the weld rei

Figure 2 — Example of testing volume to be covered when scanning for longitu

hforcement.

dinal

e with this

T O ottt oot Ity oo

TT—orccoroortr

document and ISO 16811, taking the influence of temperature into account. The temperature difference
during range and sensitivity setting and during the test shall be within 15 °C.

Checks to confirm these settings shall be performed at least every 4 h and upon completion of the
testing. Checks shall also be carried out whenever a system parameter is changed or changes in the

equivalent settings are suspected.

If deviations greater than 2 dB, resp. 1 % of range, are found during these checks, the corrections given

in Table 2 shall be carried out.
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Table 2 — Sensitivity and range corrections

Sensitivity

1 Deviations < 2 dB No action required.

2 2 dB < deviation < 4 dB Setting shall be corrected before the testing is continued.

3 Reduction of the sensitivity > 4 dB |Setting shall be corrected and all testing carried out with the
equipment over the previous period shall be repeated.

4 Increase in sensitivity > 4 dB Setting shall be corrected and all recorded indications shall
be re-examined.

Range
1 Deviations < 1 % of the range No action required.
0 -
2 1% of the range < deviation < Setting shall be corrected before testing is continued.
2 % of the range

3 Deviations > 2 % of the range Setting shall be corrected and testing carried out with the

equipment over the previous period shall berepeated.

11.2 Refenence for sensitivity setting

One of the f(
The use of t}

Different tef

3 mm.

llowing techniques for setting the reference shall be used.

hese techniques may not result in equal test results.

ting results may occur by usage of different techniques.for sensitivity setting.

Technique 1: the reference is a distance-amplitude curve{DAC) for side-drilled holes of diameter

Technique 2: the references for transverse and longitudinal waves using the distance-gain-size

(DGS) system based on the diameter of the disk=shaped reflectors (Dpsr) are given in Tables 3 and
4, respectively.

Technique 3: the reference notch shall(beg 1 mm wide, rectangular, with a depth of 1 mm.
techniqpe applies only for the thickness range 8 mm < ¢ < 15 mm and only for beam angles >7(°.

Technique 4: for the tandem technique, the reference is a disk-shaped reflector (flat-bottom

This

o

hole)

of 6 mm diameter (for all thicknesses), perpendicular to the scanning surface. This technique is

applicable only for beam angle/45° and thickness t = 40 mm.
The length ¢f the side-drilled’holes and notches shall be greater than the width of the sound begm at
-20 dB amplitude.
Table 3 — Reference levels for acceptance levels 2 and 3 for technique 2 using angle-beam
scanning with transverse waves
Nominal Thickness of parent material t
probe
frequency 8 mm <t<15mm 15mm <t <40 mm 40 mm <t <100 mm
MHz AL?2 AL3 AL?2 AL3 AL?2 AL3
2,0to 2,5 — — Dpsr=2,5mm | Dpsg =2,5 mm | Dpsg=3,0 mm | Dpsg = 3,0 mm
3,0to 50 |Dpsg=1,5mm |Dpsr=1,5mm | Dpsg=2,0 mm | Dpsg =2,0 mm | Dpsg =3,0 mm | Dpsg = 3,0 mm

Dpsr is the diameter of the disk-shaped reflector.
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Table 4 — Reference levels for acceptance levels 2 and 3 for technique 2 using straight-beam

scanning with longitudinal waves

Nominal Thickness of parent material, ¢
probe
frequency 8mm<t<15mm 15 mm < t<40 mm 40 mm < t< 100 mm
MHz AL 2 AL3 AL 2 AL 3 AL 2 AL 3
2,0to 2,5 — — Dpsr =2,5mm | Dpsr = 2,5 mm | Dpsg = 3,0 mm | Dpsgr = 3,0 mm
3,0t05,0 | Dpsg=2,0 mm | Dpsgr=2,0 mm | Dpsg = 2,0 mm | Dpsr = 2,0 mm | Dpsg = 3,0 mm | Dpsgr = 3,0 mm

Dpsr is the diameter of the disk-shaped reflector.

11.3
All inf
The ¢

11.4

Whe
trang

techniques are described in ISO 16811.

If thd
If thq

If tra
surfd

Whe
thet
cons

11.5
Duri
12 dl
12 7

Qual
serv
level

pvaluation levels for techniques 1 to 4 are given in ISO 11666:2010, Table/A{D.

h separate blocks are used for establishing reference levels, a@neasurement shall be

h there are no apparent reasons for higlht correction values, the attenuation, at various
bst object, shall be measured and,iwhere it is found to vary significantly, corrective act

[esting levels

Evaluation levels

dications equal to or exceeding the following levels shall be evaluated.

Transfer correction

fer differences, between test object and block, at a represéritative number of locatig

differences are less than or equal to 2 dB, correction.is'not required.

made of the
ns. Suitable

differences are greater than 2 dB but smaller thafror equal to 12 dB, they shall be compensated for.

nsfer losses exceed 12 dB, the reason shall bé‘considered and further preparation of t

ces shall be carried out, if applicable.

dered.

Signal-to-noise ratio

hg testing of the weld, the noise level, excluding spurious surface indications, shall rer
B below the evaluation level. This requirement may be relaxed subject to specification.

ty requiréments for welded joints are mainly associated with the material, welding
ce conditions. To accommodate all of these requirements, this document specifies

he scanning

locations on
ons shall be

nain at least

process and
four testing

5 (A B, C, and D).

From testing level A to testing level C, an increasing probability of detection is achieved by an increasing
testing coverage, e.g. number of scans, surface dressing. Testing level D may be agreed for special
application using a written procedure which shall take into account the general requirements of this

docu

ment.

In general, the testing levels are related to quality levels (e.g. ISO 5817). The appropriate testing
level may be specified by standards for testing of welds (e.g. ISO 17635), product standards or other

docu

ments.

When [SO 17635 is specified, the recommended testing levels are as given in Table 5.
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Table 5 — Recommended testing levels

Testing level Quality level in ISO 5817
A C,D
B B
C By agreement
D Special application

Specific requirements for testing levels A to C are given for various types of joints in Annex A. The
joint types shown are ideal examples only; where actual weld conditions or accessibility do not conform

exactly to t
this docums
prepared.

13 Testin

13.1 Gene

Ultrasonic
specificatio]

13.2 Many

During angl
approximat

13.3 Testil

Subsurface

angle-beam
particularly]
specificatio}

13.4 Locat

nt and the specific testing level required. For these cases, a written test procedure sh:

g techniques

ral

s in 13.2 to 13.5.

al scan path

-beam scanning (as illustrated in Figure 2), a slight swivelling movement up to an an
bly 10° on either side of the nominal beam direction shall be applied to the probe.

ng for imperfections perpendicular tothe testing surface

blanar imperfections perpendicular to-the testing surface are difficult to detect with s

techniques. For such imperfections, specific testing techniques should be consid
for welds in thicker materials/ Use of these testing techniques shall be define
.

ion of discontinuities

The location of discontinuities shall be defined by reference to a coordinate system, e.g. as shoy

Figure 1. A g

Where testi
surface. In {
points used
reference pq

oint on the testing surface shall be selected as the origin for these measurements.

hg is carried-out from more than one surface, reference points shall be established on
his cas€j. care shall be taken to establish a positional relationship between all refer
so that.the absolute location of all discontinuities can be established from any nomir
int.

festing shall be performed in accordance with ISO 16810~with the addition of

1ts of
1l be

the

rle of

ingle
ered,
d by

vn in

each
ence
1ated

In the case of circumferential welds, this can require the establishment of the inner and outer reference

points prior

to assembly for welding.

13.5 Evaluation of indications

13.5.1 General

All relevant indications above the evaluation level shall be assessed in accordance with 13.5.2 to 13.5.4.

13.5.2 Maximum echo amplitude

The echo amplitude shall be maximized by probe movement and recorded in relation to the
reference level.

10

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=69c00f552a5ab378dd56ecc865551b30

ISO 17640:2017(E)

13.5.3 Discontinuity length

The length of a discontinuity, in either the longitudinal or transverse direction (I, Iy), shall, where
possible, be determined using the technique specified in the acceptance levels standard, unless
otherwise agreed.

13.5.4 Discontinuity height

The height of a discontinuity shall only be determined if required by specification.

13.5.5

Characterization of discontinuities

If specified, discontinuities shall be characterized in accordance with ISO 23279.

14 Testreport

The test report shall include at least the following information:

a) an identification of the object under test:

iy
1)
3)

4)
)
)
.,)

the material and product form;
the dimensions;

the location of tested weld/welded joint, sketoch showing geometrical confi
necessary);

areference to the welding procedure, spegification and heat treatment;
the state of manufacture;
the surface conditions;

the temperature of the test object;

b) the contract requirements, &g.'specifications, guidelines, special agreements, etc.;

c) the place and date of testing;

d) 4nidentification oftest organizations and identification and certification of operator;

e) the maker andtype of ultrasonic instrument with identification number, if required;

f) the makef;\type, nominal frequency, size of element and actual angle of incidence of

yith identification number, if required;

g) 4qmidentification of reference blocks used with a sketch, if necessary;

puration (if

brobes used

h) the couplant medium;

i) the testing level(s) and reference to written procedure when used;

j)  the extent of testing;

k) the location of the scanning areas;

1) the reference points and details of coordinate system used as specified in 13.4;

m) an identification of probe positions, as specified in Annex A or by use of a sketch;

n) the time base range;

© IS0 2017 - All rights reserved
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12

the method and values used for sensitivity setting (gain setting for reference levels and values used

for tran

the refe

sfer corrections);

rence levels;

the result of the parent material test;

the standards for acceptance levels;

the deviations from this document or contract requirements;

the coordinates of the discontinuities, as specified in 13.4, with details of associated probes and

corresp

the may

pbnding probe positions;

size of discontinuities;

the leng
the restu

arefere|

ths of discontinuities as specified in 13.5.3;
Its of evaluation according to specified acceptance levels;

nce to this document, i.e. ISO 17640.

imum echo amplitudes as specified in 13.5.2 and information, if required, on thetypé¢ and

© ISO 2017 - All rights reserved
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Annex A
(normative)

Testing levels for various types of welded joints

See Figures A.1 to A.7 and Tables A.1 to A.7.

~ 3

A Xy o0 . =
|
|

Key
side 1
top view
side-2
side View

angle-beam probe

=

[, D, E, F, G, H, WXY/Z probe positions (shown on one side only, but can be mirrored about the weld centre line)

SO U1 oA W N R

scanning zone width (SZW) related to skip distance, p, to cover the testing volume (see
Clause 8)

full skip distance

=

Figure A.1 — Examples of probe positions for a butt joint
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X Yﬁ 7N wa zm
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d e
a) End view b) Side view

Key
1 component 1
2 component 2
AB L DEFEGWXY,Z probe positions
a,b,ddefg scanning zone widthrindicators
t thickness

Figure A.2 —Examples of probe positions for a structural T-joint
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A.(B) uv
F
X DE
(W)
C 3
Y
(2) Q\

a) Cross-section b) Top view
Key
1 component 1, cylindrical shell /flat plate
2 component 2, nozzle
3 straight-beam probe
A/B,CD,EFUVWXY,Z probe positions
a,b,cde scanning zone width indicators
t thickness

Figure A.3 — Examples of probe positions for a set-through nozzle joint
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a) Cross-section

component 1, nozzle
component 2, shell

GHXY probe positions
scanning zone width indicators
thickness

Figure A.4 —~Examples of probe positions for a structural L-joint

b) End view

17 B
{Q
‘ -
\[ XY
D.E >
.-/
-
C
~
G T F
_—
C
Key
1
2
A B,C D,E, F
a b, c
t
20

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=69c00f552a5ab378dd56ecc865551b30

:2017(E)

ISO 17640

-9[3ue 3uIsn Sa13INUIIUOISIP 9S.194

"ded-pam a3 jo Surssaap aarnbal ued s1y, ‘g 9SNE[) Ul Judwainbar ayl yum A1d

\Ssue.} .10 ueds :ueds-J)‘saqo.ad weaq-1ysdieis Suisn ueds :ueds-N ‘saqo.ad weaq-a(due Jursn sa13MUIIUOD

aouelsip diys [[nj ay3 st d ‘seqoad weaq

51p [eulpniiduo] Joj ueds :ueds-T Z 4LON

“FY oINgT] 99s ‘sjoquiAs 104 T ALON

(oo [[eys ded pjam ay3 jo aoeyIns ay ],

"A[uo yuauiaatde [eroads £q Ino paLLIed aq [[eYS

‘a1qeordde joN

o}

q

e

. dc dpue
2'q 4 d pue Z L 2 J S0 (v 10 1) € 00T <
. dcr g pue e
oq 4 d pue Z L Y J S21 (v 10 1) € 00T 57507
y d pue - )
oq 4 4 pueq 1 S 2 3] dsz't (v 10 1) z 0% >15S1
ue
”q z 4 pue @ ! £ > 0 dszT | (oo ! S1>158
‘ g pue =
q 4 gpueq 4 S 2 3) dsL'0 (v 10 1) z 001535 0%
q ¥ (A puelx) 10 (9 pue 4) z € B 3 dsz'T |Hiogioy z 0% >755T d
q z (A puefx) 1o (9 pue ) T 1 0 0] dsz't |HIogloy 1 G1>758
e — — — z 2 0} d§z1 | HIogloy T 0¥ 57551 v
e - — — T 2 J dsz4, HJlogJaoy T ST1>158
sueds-J, sueds-N SuUeIS- ww
SUEIs Jo sa[3ue Sueas yIpim auoz| suonyisod |yIpimauoz| suonisod sa[3ue
SIION | Joqunu suomisod aqo.d wed jo Ioqumtt | g, ues 2qou1 Suruues Qo1 wed [ELIoIEW [2A9]
—NHO.—. c m —NHO.H. = m H~ AH - m c D AH m HH—Q'—NQ u—\—_HWQ-—.
Jp 19quinu paambay Jo Jaquinu paainbay a1 Jjo
SNINUNUO0ISID ISIIASUE.L] S9IINUIUOISIP [eUIpNISuoT] SSaUNIIYL

sjurof- reanjonas — 'y a[qeL

21

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=69c00f552a5ab378dd56ecc865551b30

ISO 17640:2017(E)

2
a) Cross-section b) Top view
Key
1 component 1, nozzle
2 component 2, shell
3 straight-beam probe
A,B,C, D, X Y| probe positions
ab,cdx scanning zone width’indicators
t thickness
Figure'A.5 — Examples of probe positions for a set-on nozzle joint
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