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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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interpretations of ISO/TC44 documents, where they exist, are available from this page:
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INTERNATIONAL STANDARD ISO 17405:2022(E)

Non-destructive testing — Ultrasonic testing — Technique
of testing claddings produced by welding, rolling and
explosion

1 Scope

This|document specifies the techniques for manual ultrasonic testing of claddings on stegl applied by
weldiing, rolling and explosion using single-transducer or dual-transducer probes.

The test is intended to cover detection of two-dimensional or three-dimensional discontinuities in the
cladding and in the region of the interface.

This[document does not give acceptance criteria nor define the extent of testing.

2 Normative references

The following documents are referred to in the text in sucha way that some or all of their content
consfitutes requirements of this document. For dated referénces, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendmepts) applies.

[SO §577, Non-destructive testing — Ultrasonic testinge<"Vocabulary
ISO 9712, Non-destructive testing — Qualificationand certification of NDT personnel

ISO 42232-1, Non-destructive testing — Characterization and verification of ultrasonic test dquipment —
Part(l: Instruments

ISO 32232-2, Non-destructive testing & Characterization and verification of ultrasonic test equipment —
Part: Probes

[SO 32232-3, Non-destructive testing — Characterization and verification of ultrasonic test dquipment —
Part3: Combined equipment

3 Terms and definitions
For the purposes-of this document, the terms and definitions given in ISO 5577 and the follpwing apply.

[SO dnd IECimaintain terminology databases for use in standardization at the following addresses:

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

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

3.1

test object

part to be tested

4 Personnel qualification

Personnel performing testing in accordance with this document shall be qualified to an appropriate
level in accordance with ISO 9712 or equivalent in the relevant industrial sector.

©1S0 2022 - All rights reserved 1
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5 Ultrasonic test system

5.1 General
The ultrasonic pulse-echo technique is used.

For two-dimensional discontinuities parallel to the test surface and three-dimensional discontinuities,
straight-beam probes (dual-transducer or single-transducer) shall be used for testing with longitudinal
waves.

For discontinuities with any other orientation, dual-transducer angle-beam probes for longitudinal
waves shallpe used.

The nominal frequency shall be selected according to the purpose of the test and the characteristjcs of
the materials.

Frequencied from 2 MHz to 6 MHz should be preferred.

The instrument used shall conform to the requirements given in ISO 22232-1;"and the probes |shall
conform to the requirements of ISO 22232-2.

The whole tgst system shall be checked by the operator periodically as givenin [SO 22232-3.
5.2 Requirements regarding probes

5.2.1 Single-transducer straight-beam probes for longitudinal waves

A depth zone providing optimum sensitivity is defined {see Annex A) by the size of the transducer
used in the probe. The position of this zone shall be selécted according to the expected position qf the
discontinuitiies.

5.2.2 Dudl-transducer straight-beam probés for longitudinal waves

A depth zong providing optimum sensitivity.is defined (see Annex A) by the size of the transducers|used
in the probd and their roof angle. The pyosition of this zone shall be selected according to the expected
position of the discontinuities.

5.2.3 Dudl-transducer angle-beam probes for longitudinal waves
The beam apgle should bebetween 65° and 80° in the cladding.

The skew angle, and the shape and size of the transducers, shall be selected so that the depth range for
optimum sehsitivity:(see Annex A) covers the expected position of the discontinuities.

5.2.4 Adqption 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 can be checked with Formula (1):

g=—: 1

a is the dimension of the probe in the direction of curvature, in mm;

D is the diameter of the test object, in mm.

2 © IS0 2022 - All rights reserved
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If a value for g larger than 0,5 mm results from Formula (1), the probe shall be adapted to 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
direction of the probe (possible differences in curvature and/or probe dimensions).

5.3

Additional requirements

5.3.1 Testranges

The ultrasonic instrument shall facilitate an expanded time base (“zoom mode”)

5.3.2 Echo width

The pcho width visible on the screen shall be taken into account when assessing the syitability for
coverage of the selected depth zone.

This[applies to all types of probes: single-transducer straight-beam probes, dual-transduger straight-
beanp probes, and dual-transducer angle-beam probes.

5.4 | Instrument settings

5.4.1 Range setting

Range setting of the ultrasonic instrument for accuratedocalization of discontinuities when using dual-
trangducer probes should be carried out using refererice blocks as shown in Figure 1 or [Figure 2 for
exanjple, made of materials similar to the test object, or it may be carried out on the test object itself.

A dugl-transducer straight-beam probe can, foi~example, be placed on the various steps of 4 step wedge
calibjration block.

Whepn dual-transducer angle-beam prabes are used on a reference block as shown in Higure 2, for
exanpple, the reduced projected sound-path length shall be lined up with the appropriate marks on the
scregn.

In this manner, it is possible(to read the position of a reflector directly on the screen, i.e. for the setting
with|reduced projected sgund path length as well as with depth positions.

It is fecommended taZmark the range of any discontinuities to be detected on the screen fccording to
theirnydepth positiofi (normally corresponding to the thickness of the cladding).

Whep straight-heam probes are used, the range of the ultrasonic instrument should he set using
multjple-echo.'Series from a plane-parallel steel plate of known thickness and sound yelocity (e.g.
calibration/block No. 1 according to ISO 2400).

Sinceé-transverse waves are also gnnnrnfﬁr‘ when ang]n_hnam prnhpc are used for Inngihl Hinal waves,

care shall be taken to ensure that no erroneous indications of transverse waves are used during the
setting procedure. In any case, these indications have a considerable larger time of flight than those of
longitudinal waves.

When reference blocks are used, all dimensions not specified shall be selected so that the measurement

or se

©ISO

tting is not impaired by echoes from the geometry of the test block.
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Dimensions in millimetres
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Figure 2 — Reference block for dual-transducer angle-beam probes and representation of the
focal zone

5.4.1 _‘Sensitivity setting

a) For sensitivity setting, it is recommended to choose reference reflectors (type, orientation and
size) according to the expected discontinuities.

b) A reference block with a cladding of the same type as the one to be tested shall be used for setting
the sensitivity.

c) The thickness of the cladding, the surface preparation, and the shape of the test surface shall be the
same as those of the object to be tested (see Clause 6).

d) If the probes have to be adapted to curved test surfaces, the reference blocks used shall also have
test surfaces on which the probe fits, as specified in 5.2.4.

© IS0 2022 - All rights reserved 5
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f)

g)

h)

j)

k)
D

For the detection of volumetric discontinuities, side-drilled holes of, for example, 3 mm diameter
and 30 mm length in the parent metal at the interface with the cladding should be used for
sensitivity setting (see Figure 3).

For claddings produced by welding, one hole shall be made perpendicular to the direction of

welding

and one parallel to this direction.

For double- or multi-layer welded claddings, it can be necessary to use further holes between the
individual layers.

For the detection of planar discontinuities parallel to the test surface, flat-bottomed holes should

be used

for sensitivity QPH’ing with erqighf—hpqm prnhpc (Qinglp-fr;mcdnrpr or dual-transduc

r).
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Dimensions in millimetres
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Figure 3 — Sensitivity setting on a cladded reference block

6 Preparation of the test object

a) fit1is rnqnirnd to detect discontinuities occurring ata p:n'h'r‘n]:n' stage of fabrication y means of

this test, the test shall only be carried out when that stage has been reached.
b) The size of the test area shall be specified before the test.

c) The surface of the cladding shall be prepared in the region of the test area so as to provide an
adequate contact surface for the probes.

d) The surface condition shall be such that the requirements regarding the signal-to-noise ratio given
in 5.4.2 are fulfilled.

©1S0 2022 - All rights reserved 7
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7

Test procedure

7.1 General

When selecting the test technique (probes, test area, and method of moving the probes), account shall
be taken of the typical types and orientations of discontinuities for the type of cladding concerned.

7.2 Probe movement

a)

b)

7.3 Checking the instrument setting

When moving a dual-transducer straight-beam probe, it shall be swivelled to ensure maximum
indicatipa-heights:

Where the motion is along parallel lines when an area has to be scanned, a maximum-distance
between the lines should be chosen such that the echo height of the reference reflectors-as slhown
in Figure 3 drops by no more than 6 dB compared with the maximum.

a) The setting of the instrument shall be checked at regular intervals during the test, at legst at
intervals of 4 h of work.
b) Ifdeviations are found during these checks, the corrections givendnyTable 1 shall be carried ont.
Table 1 — Sensitivity and range corrections
Sensitivity
Deviations <4 dB Setting shall be gorrected before the testing is continued.
Reductfion of sensitivity >4 dB Setting shall\be corrected, and all testing carried out with the
equipmentover the previous period shall be repeated.
3 |Increage in sensitivity >4 dB Settinglshall be corrected, and all recorded indications shqll be
re-examined.
Range
1 |Deviatjons <2 % of the range Setting shall be corrected before the testing is continued.
2 |Deviations >2 % of the range Setting shall be corrected, and all testing carried out with the
equipment over the previous period shall be repeated.

7.4 Recording levels

a)

b)

8

Unless the conditiens of delivery or acceptance stipulate the recording levels, it is recommendgd to
use the echo heights of the reference reflectors specified in Clause 5 as recording levels.

The recprdinglevel for discontinuities oriented perpendicular to the surface shall be agreed ppon
for each case separately.

Test report

The test report shall give at least the following information for each test:

a)
b)

c)

areference to this document (i.e. [SO 17405:2022);

any deviation from the procedure given in this document;
general information on the test:

1) name and qualification of operator;

2) date of testing;
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