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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.

different tyj}
editorial ru

Attention is
patent right]
any patent 1
on the ISO li

Any trade n
constitute a

For an exp
assessment,
to Trade (TH

[SO 17405 W
CEN/TC 13
destructive
cooperation

bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subjg

ights identified during the development of the document will be in thé)Introduction ay
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the convenience of users and doe
h endorsement.

anation on the meaning of ISO specific terms and\expressions related to confor
as well asinformation about ISO’s adherence to the W.TO principles in the Technical Bar
T) see the following URL: Foreword - Supplementary information

fas prepared by the European Committee foriStandardization (CEN) Technical Comm
B, Non-destructive testing, in collaboratiomwith ISO Technical Committee TC 135,

between ISO and CEN (Vienna Agreement).

ct of

5. ISO shall not be held responsible for identifying any or all such patent rights. Detajils of

1d /or

S not

mity
riers

ittee
Non-

esting, Subcommittee SC 3, Ultrasonic testing, in accordance with the Agreement on techjnical

© ISO 2014 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=64707feaf68830af049eacc9d2677891

INTERNATIONAL STANDARD ISO 17405:2014(E)

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

1 Scope

This[International Standard specifies the techniques for manual ultrasonic testing of claddings on steel
applied by welding, rolling, and explosion using single-element or dual-element 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 [[nternational Standard does not give acceptance criteria nor define the extent of testing.

2 Normative references

The following documents, in whole or in part, are normatively)referenced in this docunient and are
indigpensable for its application. For dated references, only. the edition cited applies. For undated
referjences, the latest edition of the referenced document(including any amendments) applies.

ISO 4400, Non-destructive testing — Ultrasonic testing==Specification for calibration block No. 1
EN 1B30-4, Non-destructive testing — Terminology=— Part 4: Terms used in ultrasonic testing

EN 12668-1, Non-destructive testing — Characterization and verification of ultrasonic lexamination
equipment — Part 1: Instruments

EN 12668-2, Non-destructive testing s~ Characterization and verification of ultrasonic [examination
equipment — Part 2: Probes

EN 12668-3, Non-destructive\testing — Characterization and verification of ultrasonic [examination
equipment — Part 3: Combined’equipment

3 Terms and definitions
For the purposes;of this document, the terms and definitions given in EN 1330-4 and the follpwing apply.

3.1
test pbjéct
parté-be tested

3.2
test surface
areas of the surface of the test object to which probes have to be coupled

4 Ultrasonic test system

4.1 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-element or single-element)
shall be used for testing with longitudinal waves.

© ISO 2014 - All rights reserved 1
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For discontinuities with any other orientation, dual-element angle-beam probes for longitudinal waves
can be used.

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

Frequencies

from 2 MHz to 6 MHz should be preferred.

The instrument used shall comply with the requirements given in EN 12668-1, and the probes shall
comply with the requirements of EN 12668-2

The whole test system shall be checked by the operator periodically as given in EN 12668-3.

4.2 Requ

4.2.1 Sing

A depth zon
in the probd
discontinuit]

4.2.2 Dual-element straight-beam probes for longitudinal waves

A depth zon
in the probe
position of

4.2.3 Dual-element angle-beam probes for longitudinal waves

The beam 4
transducers
expected pg

4.2.4 Mat

The distanc

the centre df the probe is in contact. To achieve this, a flat probe shall be matched to the curvaty

the test objg

irements regarding probes

le-element straight beam probes for longitudinal waves

e providing optimum sensitivity is defined (see Annex A) by the size of the transducer
s. The position of this zone should be selected according to the expected position g
ies.

e providing optimum sensitivity is defined (see Annex A) by the size of the transducers
s and their roof angle. The position of this zone shouldbe selected according to the exp¢
he discontinuities.

shall be selected so that the depth range for optimum sensitivity (see Annex A) cover
sition of the discontinuities.

ching probes to curved surfaces

e between the surface andthe contact surface of the probe shall not exceed 0,5 mm Y

ct by grinding, using)adaptors or other aids if the radius of curvature, R, is within the 1

used
f the

used
bcted

ngle should be between 65° and 80°, The skewing angle, and the shape and size of the

s the

when
re of
ange

M

is

he'radius of the curvature of the surface, in mm;

is the dimension of the contact surface of the probe in the direction of curvature, in mm, i.e.

for testing cylindrical parts in the longitudinal direction, it is the width, and for testing in the
circumferential direction, it is the length of the contact surface.

4.3 Additional requirements

4.3.1 Testranges

There shall be a facility for an expanded time base (“zoom mode”).

© ISO 2014 - All rights reserved
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4.3.2 Echo width

The echo width visible on the screen shall be taken into account when assessing the suitability for
coverage of the selected depth zone. This applies to all types of probes: single-element straight beam
probes, dual-element straight beam probes, and dual-element angle-beam probes.

4.4

Instrument settings

4.4.1 Range setting

Range setting of the nltrasonic instrument for accurate localization of discontinuities when

using dual-

elem
Figu

ent probes can be carried out using reference blocks (see Reference [2]) as shown lin
e 2 for example, made of materials that are similar to the test object, or it can be carrig

test object itself.
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NOT]H
their

Whe
mult
calib

NOTH
are a
durin
longi

e case of a dual-element straight-beam probe, the probe can, for example, be-placed on
of a stepped wedge calibration block. The front edge of the associated\echo shall b
bpriate marks on the screen by adjusting the zero shift and the sweep/velocity). When d

Figure 1 or
d out on the

the various
e set on the
ual-element

b-beam probes are used on a reference block as shown in Figuré&2; for example, the shortened

cted distances (distance between the front edge of the probe and‘the projection of t

on the test surface) shall be lined up with the appropriatesmarks on the screen. In
pbossible to read the position of a reflection point directly on the screen, i.e. for the
rened projected distances as well as with depth positions,

1 Itisrecommended to mark the range of any discontinuities to be detected on the screen
depth position (normally corresponding to the thickne§$ of the cladding).

h straight beam probes are used, the range of\the ultrasonic instrument can be calil
ple echo series from a plane-parallel stéel’plate of known thickness and sound ¥
ration block No. 1 according to ISO 2400),

2 Since when dual-element anglesbeam probes are used for longitudinal waves, tranj
so generated, care has to be taken-torensure that no erroneous indications of transverse ws
g the setting procedure. In any case;these indications have a considerable larger time-of-flight
fudinal waves.

1e reflection
his manner,
betting with

according to

rated using
elocity (e.g.

verse waves
ves are used
than those of

© ISO

2014 - All rights reserved


https://standardsiso.com/api/?name=64707feaf68830af049eacc9d2677891

ISO 17405:2014(E)

Dimensions in millimetres

Key

probe
focal ran
focal deq
reflector

< XK W N

echo hei

NOTE W
measuremen

Figure 1 -

oe
th
depth
bht

focal zone

l.,/1
¥ |
rT —
== N T A
#5 "'I'.!il.’
T VIR T
AN AN Ay NN )
TP}'\I/\\J./ /‘:P}'\V
| | | |
| | |
| | | |
2 .8
Y - ©

hen reference bloekS)are used, all dimensions not specified should be selected so that the
L or setting is not iimpaired by echoes from the geometry of the test block.

- Reference block for dual-element straight beam probes with representation ofjthe
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Dimensions in millimetres
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NOTH When réference blocks are used, all unspecified dimensions should be selected so that the placing of
the pfobe on the tést surface and the measurement or adjustment is not affected by shape echoes.
Figure 2 — Reference block for dual-element angle-beam probes showing the fodal zone

4.4.2 Sensitivity setting

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

A reference block with a cladding of the same type as that to be tested shall be used for setting the
sensitivity. 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 5). If the probes have to be matched to curved
test surfaces, the reference blocks used shall also have test surfaces on which the probe fits, as specified
in 4.2.3.

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

© IS0 2014 - All rights reserved 5
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In the case of claddings produced by welding, one hole shall be made perpendicular to the direction of
welding and one parallel to this direction. In the case of double or multi-pass welded claddings, it might
be necessary to use further holes between the individual passes.

For the detection of planar discontinuities parallel to the test surface, it is recommended to use flat-
bottomed holes for sensitivity setting with straight beam probes (single-element or dual-element).

For the detection of planar discontinuities perpendicular to the test surface, it is recommended to use
notches for sensitivity setting with angle-beam probes.

Positions 1, 2, and 3 in Figure 3 show how the reference reflector echo shall be generated for setting the

test sensitivi
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Note the ga

ht beam probes are used, only reference blocks of the same or larger wall thickness a
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Dimensions in millimetres
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a TR straight beam probe.
b TR angle-beamprobe.
NOTH Dimensions a, b, ¢, d, and e should be selected so that in each case, the probe can be coupled to the test

objedt withoutdifficulty and that echoes from the geometry of the block do not affect the gain settipg.

Fi 3 — Sensitivi . ladded adi , hlocl

5 Preparation of the test object

If it is required to detect discontinuities occurring at a particular stage of fabrication by means of this
test, the test shall only be carried out when that stage has been reached.

The size of the test area shall be defined before the test.

The surface of the cladding should be prepared in the region of the test area so as to provide an adequate
contact surface for the probes. The surface condition shall be such that the requirements regarding the
signal-to-noise ratio given in 4.4.2 are fulfilled.
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6 Test procedure

6.1 General

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

6.2 Movement of probe

When moving a dual-element straight beam probe, it shall be swivelled to ensure maximum indication
heights.

Where the motion is along parallel lines when an area has to be scanned, a maximum distance.between
the lines shpuld be chosen such that the echo height of the reference reflectors as shown' in"Figlire 3
drops by no|more than 6 dB compared with the maximum. For straight beam probes, thiswill usually
be the case when the distance is half the dimension of the probe’s contact surface, and'for dual-element
angle-beam|probes, this means a distance of 10 mm.

6.3 Checking the instrument setting

The setting jof the instrument shall be checked at regular intervals durifg the test, at least at intefvals
of 4 h of work.

If deviation§ are found during these checks, the corrections given in*Table 1 shall be carried out.

Table 1 — Sensitivity and range'corrections

Sensitivity
1 |Deviations <4 dB Setting shall be corrected before the testing is continued.
2 |Reductjon of sensitivity >4 dB Settinglshall be corrected and all testing carried out with thg
equipment over the previous period shall be repeated.
3 |Increage in sensitivity >4 dB Setting shall be corrected and all recorded indications shall Ipe
re-examined.
Range
1 |Deviations <2 % of the range Setting shall be corrected before testing is continued.
2 |Deviatjons >2 % of the range Setting shall be corrected and testing carried out with the eduip-

ment over the previous period shall be repeated.

6.4 Recording levels

Unless the cpnditions of delivery or acceptance stipulate the recording levels, it is recommended tp use
the echo heights of the reference reflectors specified in Clause 4 as recording levels.

The recording level for discontinuities oriented perpendicularly to the surface shall be agreed upon for
each case separately. A possible choice for the recording level in such a case is given in Annex A.

7 Testreport

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

a) areference to this International Standard (i.e. ISO 17405:2014);

b) general information on test:

1) name of operator;

8 © ISO 2014 - All rights reserved
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