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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance with
editorial ruyles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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INTERNATIONAL STANDARD ISO 15548-2:2013(E)

Non-destructive testing — Equipment for eddy current
examination —

Part 2:
Probe characteristics and verification

1 (Scope

Thig part of ISO 15548 identifies the functional characteristics of a probe and.its interfonnecting
eletnents and provides methods for their measurement and verification.

The evaluation of these characteristics permits a well-defined descriptionnand comparabilfity of eddy
curfent equipment.

By ¢areful choice of the characteristics, a consistent and effective eddy*current examination fystem can
be designed for a specific application.

Where accessories are used, these should be characterised uging the principles of this part of[[SO 15548.

Thip part of ISO 15548 does not give the extent ofiverification nor acceptance critefia for the
characteristics. These are given in the application documents.

2 [Normative references
The following referenced documents are indispensable for the application of this document. For dated

refgrences, only the edition cited applies-For undated references, the latest edition of the [referenced
docpument (including any amendmentsj applies.

ISO[12718, Non-destructive testing, — Eddy current testing — Vocabulary

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 12718 apply.

4 [Characteristics of probe and interconnecting elements

4.1 General characteristics

4.1.1 Application
Probesand interconnecting elements are selected to satisfy the requirements of the intended application.

The design is influenced by the instrument with which they are used.

4.1.2 Probe types
The probe is described by the following:

— type of material to be examined, i.e. ferromagnetic or non-ferromagnetic, with high or low
conductivity;

© IS0 2013 - All rights reserved 1
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— function, e.g. separate or combined transmit/receive probe;

— family, e.g. coaxial probe, surface probe;

— measurement mode, e.g. absolute, differential;

— purpose of the examination, e.g. detection of discontinuities, sorting or thickness measurement, etc.;

— specific features, e.g. focused, shielded, etc.

4.1.3 Interconnecting elements

They may ilnclude the following:
— cablesjand/or extensions;
— connegtors;

— slip riggs;

— rotating heads;

— transf¢rmers;

— active devices, e.g. multiplexer, amplifier, etc.

4.1.4 Physical characteristics

The follow|ng shall be stated among others:
— externjal size and shape;

— weight;
— information about mechanical mounting;

— model[number and serial number;

— material of manufacture of probe housing;

— composition and thickness of)facing material;
— preserice and purpose 6fcore or shield;

— type of interconngcting elements (see 4.1.3);

— orientation mark’(direction for maximum sensitivity, see 6.2.3.3);

— positign.mark (electrical centre, see 6.2.3.4).

4.1.5 Safety

The probe and its interconnecting elements shall meet the applicable safety regulations regarding
electrical hazard, surface temperature, or explosion.

Normal use of the probe should not create a hazard.

4.1.6 Environmental conditions

The temperature and humidity for normal use, storage and transport should be specified for the probe
and its interconnecting elements.

2 © IS0 2013 - All rights reserved
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The tolerance of the probe and its interconnecting elements to the effects of interference noise and
electromagnetic radiation shall conform to electromagnetic compatibility (EMC) regulations.

Materials used in the manufacture of the probe should be resistant to contaminants.

4.2

Electrical characteristics

The external electrical connections to the probe shall be clearly identified or declared in writing.

The electrical characteristics of a probe connected to a specified length and type of cable are as follows:

Thd

4.3
The

The
matf

The

recommended range of excitation current and voltage for safe operation;
recommended range of excitation frequencies;

impedance of the excitation element in air;

resonant frequency of the excitation element in air;

impedance of the receiving element(s) in air.

electrical characteristics of an extension cable shall also be clearlyidentified.

Functional characteristics
functional characteristics of a probe shall be determihed for a defined system.

measurement of the functional characteristics of &probe requires the use of calibration
erial used for the reference block is determined‘by the application.

functional characteristics of a probe are asféllows:
directionality;

response to elementary discontinuities (hole, slot);

length and width of coverage;

area of coverage;

minimum dimensiens/of discontinuities for constant response;
penetration chafracteristics;

geometricieffects;

blocks. The

normalised impedance locus (when the frequency is varied) of the exciting element with minimum

probé clearance from a homogeneous block of a specified material.

Th

SE_Chiaracteristics canmnot beused atone toestabtishthe performance{e-gTesotutio

detectable discontinuity, etc.) of the probe in a given test system, for a given application.

1, smallest

When relevant, the influence of interconnecting elements on the functional characteristics of the probe
shall be measured.

© IS0 2013 - All rights reserved
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5 Verification

5.1 General

For a consistent and effective eddy current examination, it is necessary to verify that the performance of
the component parts of the eddy current test system is maintained within acceptable limits.

The physical condition of the reference blocks shall be verified to be within acceptable limits, before
being used to verify the system or probes.

The measulring equipment used for verification shall be in a known state of calibration.

Forabetterlunderstanding, the verification procedure is described identically in all three parts of ISO 15

5.2 Levgls of verification

There are fhree levels of verification. Each level defines the time intervals betweenwerification and|
complexity of the verification.

It is undergtood that initial type testing has already been carried out by the. manufacturer or undej

control.
a) Level
A ver

b)

The main fpatures-of verification are shown in Table 1.

referefce blocks to verify that the performance is within(specified limits.
The vefrification is usually performed at the examindtion location.

The tine interval and the reference blocks are defined in the verification procedure.

Level

Averi
of the

Level

A verifﬂ'cation is performed.on the eddy current instrument, probe accessories and reference bld
to ens

The o

L: Global functional check

ification is performed at regular intervals of time ah’/the eddy current test system, u

p: Detailed functional check and calibration

ficationonanextended time scaleisperformedto ensure the stability of selected characterig
pddy current instrument, probe; accessories and reference blocks.

B: Characterisation

re conformity withthe characteristics supplied by the manufacturer.

riganization réguiring the verification shall specify the characteristics to be verified.

Table 1 — Verification levels

h4.8.

the

his

bing

tics

cks

Level Object Typical time period Instruments Responsible entity
1 -
Global functional Stability of system Frequently’. Reference blocks User
performance e.g. hourly, daily
check
2 Stability F)f §elected Less frequently but | Calibrated measur-
. . characteristics of the o
Detailed functional |, atleastannuallyand | inginstruments, User
. : instrument, probes .
check and calibration . after repair reference blocks
and accessories
All characteristics Calibrated labora-
. Once .
3 of the instrument, tory measuring
o (on release) . Manufacturer, user
Characterisation probes and acces- : instruments and
: and when required.
sories reference blocks
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5.3 Verification procedure

The characteristics to be verified are dependent on the application. The essential characteristics and the

level of verification shall be specified in a verification procedure.

The examination procedure for the application shall refer to the verification procedure. This can restrict
the number of characteristics of a general-purpose instrument to be verified for a defined application.

Sufficient data on the characteristics featured in an instrument, probe and reference block shall be

provided, in order that verification may be performed within the scope of this part of ISO 15

548.

5.4 Corrective actions

Leviel 1: When the performance is not within the specified limits, a decision shall be'made
the|product examined since the previous successful verification. Corrective actions-shall 1
bring the performance within acceptable limits.

Level 2: When the deviation of the characteristic is greater than the acceptable limits speci
manufacturer or in the application document, a decision shall be made cancerning the instr
prope or the accessory being verified.

Level 3: When the characteristic is out of the acceptable range specified by the manufacture
appllication document, a decision shall be made concerning thefinstrument, the probe or the
being verified.

6 [Measurement of electrical and functional characteristics of a probe
6.1| Electrical characteristics

6.1]1 General
The electrical characteristics alone donot define the characteristics of the probe in its appli

Theg methods and measuring instruments given in 6.1.2 to 6.1.5 are for guidance; other
methods and instrumentatiop-can be used.

6.1/2 Measurement conditions

Thg measurements are made at the probe connector without the use of interconnecting elen
inspection system»The probe is placed in air and away from any conductive or magnetic ma

Thd measureéments are made for each element of the probe accessible at the probe connectort
elethents are left in open circuit.

Whenthe probe is designed for use under particular conditions, for example, temperature o

concerning
be made to

fied by the
ument, the

r or by the
accessory

ration.

equivalent

ents of the
erial.

. The other

" pressure,

P DA 1 tadtl + ' d al 111 afs o 4] 1. A |
al’ly dUlItivlidl IIITTAdSUT TIIITIILS LIIdt aI' T 1TTUUITTU SIIdIT UT SPTULITICTU TIT LT appltatiulil UUTUIIIT
6.1.3 Resonant frequency of the excitation element

6.1.3.1 Excitation element with a single coil

Using an impedance meter, measure the resonant frequency fres of the excitation element.

6.1.3.2 Excitation elements with multiple coils

t.

An excitation element containing multiple coils will give multiple resonance frequencies. The lowest

frequency shall be reported/measured.

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=00b43507d39bb4bf9a0eee2a503456cb

ISO 15548-2:2013(E)

6.1.4 Impedance of the excitation element

Measure the resistance Rg using a multimeter, and the inductance Ly using an impedance meter. The
inductance is measured at the lowest frequency of the recommended operating range for the probe.

If the capacitance Cpis too small to be measured directly, calculation should provide a more accurate result:

C

The model

1

0= 2,2,
4n fresLO

€]

6.1.5 Im

Measure tH
meter. The

6.2 Fun

6.2.1 Ge

of the excitation-element impedance is given in Figure 1.
| |
© | |
RO
LS =g
O

Figure 1 — Excitation-element impedance

pedance of the receiving element(s)

e resistance using a multimeter, and the inductance anid\the capacitance using an imped4
measured values of impedance can be given as a curve against frequency.

tional characteristics

heral

This parto

ISO 15548 characterises commonly uised probe types. Probes which are designed for sp4d

(unusual) gpplications shall be characterised in accordance with an application document which foll
the methodlology of this part of ISO 15548, The characteristics described in this part of ISO 15548
give usefullinformation about such probes.

The functi
6.2.2 Me

6.2.2.1 G

A general-y
provided t

nal characteristics are defined for two classes of probes: surface probes and co-axial pro
asurement conditions

eneral

urposeeddy current instrument, characterised in accordance with [SO 15548-1, can be u
natit Has the required accuracy.

nce

cial
DW'S
can

pes.

sed,

Alternativ
amplifier a

1 £E3 o des 4= dendes. - 1o L 4= 4= 1 A ade
1y, SUITICITIIU IS T UIIITIILAUIUIT CUTTHIP IS IS a VUILA gC /CUT T TIHIL gTIHTT ALUT, S y TILITT UTIUUS UTitl

nd a voltmeter or oscilloscope can be used.

tion

When the probe does not feature a connecting cable, the characteristics of the cable used for the
measurements shall be documented.

The probe characteristics are measured within the frequency range specified by the probe manufacturer
using reference blocks containing known features, such as slots and holes.

The reference blocks shall be made using the specifications in the application document for the material,
metallurgical properties and surface finish. Its geometry shall comply with the requirements included
in the following subclauses. Blocks made from ferromagnetic material shall be demagnetized before use.
The reference block can be replaced by any other device, the equivalence of which shall be demonstrated
for the measured characteristic (alternative blocks, electric circuit, coil, ball, etc.).

6
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The functional characteristics can be affected by the presence of any perturbing electromagnetic field
or ferromagnetic material in the zone of influence of the probe. Care shall be taken to avoid these effects
when making the measurements described in 6.2.2.2 and 6.2.2.3.

The measurement conditions for each characteristic shall be recorded, for example, excitation frequency
and voltage/current, details of the reference block, etc.

The measured values are the amplitude of the signal and, when applicable, the phase of the signal.

6.2.2.2 Measurement of the amplitude of the signal

a) |Absolute measurements

The amplitude of the signal is the length of the vector joining the balance peint tg the point
corresponding to the maximum excursion of the signal from the balance point, iinless| otherwise
specified in an application document, see Figure 2 a).

b) [Differential measurements

The amplitude of the signal is the length of the line joining the two_éxtreme points of thq signature,
i.e. peak to peak value, unless otherwise specified in an applicatienndocument; see Figurle 2 b).

c) |Other measurements

The method shall be specified in an application document.

a) Amplitude measurement for an absolute signal

\
=%

b) Amplitude measurement for a differential signal

Figure 2 — Amplitude measurements for signals

6.2.2.3 Measurement of the phase angle of the signal

The reference for the measurement of phase angle shall be the positive x-axis.

© IS0 2013 - All rights reserved 7
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The span shall be 360°, either as 0° to 360° or 0° to +180°.

The polarity of measurement shall be specified as follows:

N360:

N180:

The phase
determine

6.2.3 Sul

Unless oth
will be spe

6.2.3.1 Reference blocks

Reference
The detailg

For each of
of the prob
by the larg
having me

The thicknless of the reference block shall be at least twice the standard depth of penetration for

lowest frec
Block A1

[t contains
As a minin{

the slo

the sld
respor|

the slo

[t width-shall be defined in the application document.

P360: 0° to 360°, positive is anticlockwise (mathematical convention);

0° to 360°, positive is clockwise;

P180: 0 to £180°, positive is anticlockwise;

0 to +180°, positive is clockwise.

angle is the angle between the reference line and the line representing the signal amplit]
1 in 6.2.2.2.

face probes

cified in the application document.

blocks (Al to A5) are described in general terms in Figure 3.
d requirements of each block shall be given in a procedute.

these reference blocks, the length and width shall belat least 10 times the length of covel
e as defined in the probe specifications. When thisfeature is not known, it shall be repla

isured the length of coverage as described in:6:2.3.8.

uency nominated in the probe specification.

a slot in its centre.

um:

t shall be deeper than the “minimum depth of surface-breaking slot for constant py
se”, determiined according to the methodology described in 6.2.3.11;

Block A2

ude

brwise specified, the measurements shall be conducted with constant probe¢learance, which

age
ced

est (active) dimension of the probe in the scahning plane. Verification can be made affter

the

t shall be longer thair'the “minimum slot length for constant probe response”, determined
accordfing to the methodelogy described in 6.2.3.10;

obe

It contains

a hole in its centre.

The diameter of the hole is defined in the application document. It is recommended that the depth of the

hole be the
Block A3

same as that of the slot in block A1.

It is the same as block A1, without a slot, and with varying thicknesses up to 3 times the standard depth
of penetration, or twice the active dimension of the probe.

© ISO 2013 - All rights rese
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Block A4

Itis

the same as block A1, with n parallel slots.

all the slots have the same length and width as the slot of block A1;

the slot depth increases from slot 1 to n by a constant step specified in the application document;

the spacing between two consecutive slots shall be at least 5 times the length of coverage (6.2.3.8);

the distance from the first and the last slot to the adjacent edge shall be at least 2,5 times the edge-

Thd
Blo

Itis

effecttengti

number of slots and their depths are defined in the application document.
ck A5

the same as block A1, with n parallel slots.

all the slots have the same depth and width as the slot of block A1;

the slot length increases from slot 1 to n by a constant step specified in the application
the ends of the longest slot shall be further than 2,5 times the edge-effectlength away fro

the spacing between two consecutive slots shall be at least 5'times the length of coverag

the distance from the first and the last slot to the adjacent edge shall be at least 2,5 tim¢
effect length;

all the slots are centred with respect to the block;

the number of slots and their lengths are defined in the application document.
Al A2

A3

A4 A5

document;
n the edge;

e (6.2.3.8);

s the edge-

i
a—

Figure 3 — Reference blocks for surface probes

© IS0 2013 - All rights reserved
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Block A6

This block is defined to obtain a transfer signal. See 6.2.3.16

6.2.3.2 Reference signal

Reference

block: block A1 shall be used for this measurement.

Probe motion

Balance the probe on the block with the probe mid-way between the slot and the adjacent edge of the block.

Verify that

direction of the slot and that of the edge.

A linear sd

perpendicylar to the slot (see Figure 4). For this measurement, the preferred orientation shall be

one define
non-perpel
application
Results

The instru
dynamic r
measurem

The refere

The phase

In the followwing subclauses, all results shall be expressed relatively to Syef.

no significant change occurs when moving the probe in the vicinity of this position, in

an is performed over the middle of the slot, with the preferred orientation ,of the py

1 by the manufacturer. In the case where the probe is explicitly designedfor scanning s
hdicular to the probe motion (e.g. parallel), an alternative procedure shall be described in|
document.

ment is adjusted so that the maximum signal correspondste‘a given value of the instru
hnge (e.g. 25 %). It shall be verified that no signal saturation occurs in the subse
ents.

ice signal Spefis the maximum value of the signal ddring the scan.

pf the reference signal is taken as the origin ofiphases for subsequent measurements.

qrtl

the

obe

the

lots

the

ent
ent

Figure 4 — Probe motion to obtain reference signal

6.2.3.3 Angular sensitivity

Reference

block: block A1 shall be used for this measurement.

Probe motion

Scan the central portion of the slot for a range of angles of the probe preferred orientation indicated
by the manufacturer with the scanning direction (a goes from 0° to 180°), in steps giving adequate
resolution but not exceeding 20° (see Figure 5). The values of a are specified in the application document.

For some probes, scanning the slot in its middle does not correspond to their optimal use. In this case,
an alternative procedure shall be provided in the application document.

10
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N

:

Redults

The
Thd

actyial preferred orientation of the probe, which shall be used fot the following measuremen

Wh
ind

madle; the corresponding value of Sref shall be used in all'subsequent measurements.

The
orid

Add

factior k may be calculated:

wh

6.2

Thd
sha
met

Wh

e
X

Figure 5 — Probe motion to measure angular sensitivity

maximum value Spyax(a) of the signal for each scan is recorded. Then Syax(a)/Sret is plotte

orientation for which the maximum value, max(Smax)/Sref Of Sinax(@)/Sref is obtained

bre the actual preferred orientation of the probe differs Significantly from the preferred
cated by the manufacturer, this situation shall be docimented; a new orientation ma

case where there are several distinct maxima of Spyax/Srefindicates that the probe has severs

itional parameters can be defined through such measurement. For instance, a probe

k = [max(Smax) — min(Smax)]/max(Smax)

bre min(Smax) is the minimum of Spax(a).

3.4 Position mark

position mapk's different from the orientation mark. This mark placed on the body o
] unambiguously define the position of the electrical centre, according to the me
hod givenbelow.

en this mark cannot be properly made on the probe, it shall be defined by means of a sk

1 against a.

Hefines the

ks.

brientation
k could be

| preferred

ntations. Therefore, it is desirable to measurethe probe characteristics for each preferred ¢rientation.

anisotropy

(2)

F the probe
Asurement

btch, or the

dist

anee of the mark from a fixed point of the probe can be recorded.

Reference block: block A1 shall be used for this measurement.

Probe motion

A linear scan is performed over the middle of the slot with the preferred orientation of the probe
perpendicular to the slot.

Results

Where there is one peak signal, the probe-position mark is one point of the probe housing over the slot
where the signal is a maximum, e.g. an absolute signal.

©IS

02013 - All rights reserved

11


https://standardsiso.com/api/?name=00b43507d39bb4bf9a0eee2a503456cb

ISO 15548-2:2013(E)

Where there are two maxima, the probe-position mark is one point of the probe housing over the slot
where the signal is zero between the two peaks, e.g. a differential signal.

6.2.3.5 E

Reference

dge effect

block: block A1 shall be used for this measurement.

Probe motion

With the probe mid-way between the slot and the adjacent edge of the block, the probe is moved from

balance position on a scanning line to the closest edge of the reference block:

the former

a)

b) perpe

Results

a) The ed
block ¢
S/Sref 3
(Aisa

b) The ec
edge o
S/Sref 3
(Aisa

6.2.3.6 Response to a hole

Reference
Probe mof

The block i
two succef

manufactulrer, (see Figure-6):

along its preferred orientation;

dicular to its preferred orientation.

ge effect is characterised by the distance from the probe-position mark-to the edge of]
t which the signal S is such that:

A

value mentioned in the application document.)

ge effect is characterised by the distance from the secondary probe-position mark to
f the block at which the signal S is such that:

A

value mentioned in the application document.)

block: block A2 shall be used for this measurement.
ion

5 scanned in a series of paths parallel to the preferred orientation, with the distance betw
sive paths not greater than 20 % of the width of coverage of the probe, as given by

the

(3)

the

4)

een
the

12
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Key

NOT

Reg
Thd

For
plof

The
pos

A nj
rep

6.2
Ref

Pragbe motion

Thd
gre
pro

step
E The arrow on the probe indicates the probe’s preferred orientation.

Figure 6 — Probe motion to measure the response’to a hole

ults
maximum value Syax/Srer of the signal over the whole s€anis taken.

each scanning path, the points corresponding to the‘signal which is 6 dB less than Syax/4
ted to form a map of the probe response around thé hole.

scanning path shall be related to the mapping by the representation of the hole and
tion mark for the first recorded point (e.g..bottom left).

ore complete representation can be achieved through the use of more level lines or any
Fesentation (3D mapping, coloured map, etc.).

3.7 Response to a slot

erence block: block A1l shall be used for this measurement.

block is scannéd)in a series of paths with the distance between two successive path|
hter than 10 90'of the length of the slot. Scanning is performed with the preferred orient
be perpendieular to the direction of the slot (see Figure 7).

bref shall be

the probe-

equivalent

S (step) no
htion of the
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1
Key
1 step
NOTE Thdarrow on the probe indicates the probe’s preferred orientation.
Figure 7 — Probe motion for the measurement of the responseto a slot
Results
The maxinmjum value Sy ax/Sref of the signal over the whole scan is taken.
For each sdanning path, the points corresponding to the signal Which is 6 dB less than Spax/Sref shall be
plotted to form a map of the probe response to the slot.
The scann]ng path shall be related to the mapping by.the representation of the slot and the pr¢be-
position mprk for the first recorded point (e.g. bottonileft).
A more co;Eplete representation can be achieved*through the use of more level lines or any equivajent
representation (3D mapping, coloured map, ete.)
6.2.3.8 Length of coverage
The length|of coverage Loy is derived from the map of the probe response to the slot, made in 6.2.3.7, by
taking the maximum dimension.of'the envelope in the scanning direction, (see Figure 8).
g
=
1
Key
1 -6dBline
Figure 8 — Example of determination of the length of coverage
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6.2.3.9 Width of coverage

The width of coverage is derived from the map of the probe response to the slot, made in 6.2.3.7, by taking
the maximum dimension Wepy of the envelope perpendicular to the scanning direction, (see Figure 9).

The width of coverage is defined as:

Weov = Weny — Ls
(5)

where Leis the slot ]pngt‘h

Wenv

Ls

Key
1 |-6dBline

Figure 9 — Example of determination of the width of coverage

6.2{3.10 Minimum slot length for constant probe response
Reference block: bloekA5 shall be used for this measurement.
Prdbe motion

Alipear scanis performed over the reference block surface with the centre of the probe passing over the
middle of &ach slot and with its preferred orientation perpendicular to the slots.

Reqults

Starting the measurement from the first slot, longer than the measured width of coverage of the probe,
and for increasing slot lengths, for each slot i of length I;, the maximum signal S; is recorded:

Imin is the smallest length [; for which (S; = Si-1)/Sref < 0,1, unless otherwise specified in an application
document;

Imin is the minimum slot length which does not modify the probe response. Any longer slot will give the
same response.

More detailed information on the probe performance during detection can be obtained from the curve
plotted for all the slots.

© IS0 2013 - All rights reserved 15
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6.2.3.11 Minimum depth of surface-breaking slot for constant probe response

Reference

block: block A4 shall be used for this measurement.

Probe motion

Alinear scan is performed over the reference block surface with the centre of the probe passing over the
middle of each slot and with its preferred orientation perpendicular to the slots.

Results

Forslotio

dministhes

6.2.3.12 L
Reference
Probe mot

The probe
non-condu

Results
Plot S(z)/Si
The effect

dnpfh rll-’ the maximum cignq] overthe slot q.’ isrecorded:

mallest depth for which (S;— Si-1)/Sref< 0,1 unless otherwise specified in an application decuim

minimum depth of the surface-breaking slot, influencing the probe response.

ift-off effect
block: block A1 shall be used for this measurement.
ion

s located over the balance area of the block and is moved vertically in defined steps, e.g. u
Ctive shims. Balance the probe when it is in contact with_the reference block, i.e. when z 4

of for height z, varying by defined steps.

f lift-off is characterised by plotting S(z) against z.

6.2.3.13 Effect of probe clearance on slot respense

Reference
Probe mot

A linear sq

block: block A1 shall be used for-this measurement.
ion
an is performed over the-middle of the slot with the preferred orientation of the pr

perpendicylar to the slot.

The probe

clearance varies-from zero to a value representative of the exit from the zone of influe

specified i the applicatienydocument.

The probe
Results

For each v

s balancedfer each value of probe clearance on the balance area of the block.

ent;

bing

obe

nce,

lGe)of the probe clearance z, repeat the measurements described in 6.2.3.2.

The effect of probe clearance on a defect signal is characterised by plotting Smax(z)/Sref against z.

6.2.3.14 E

Reference

ffective depth of penetration

block: blocks A3 shall be used for this measurement.

Probe motion

The probe is located over the centre of each block and does not move.

Results

Balance the probe over the block having the smallest thickness.

16
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So is the signal obtained over the thickest block.

Signal over block A3 of thickness t = S(t)

S(®)
The

is plotted against t.

effective depth of penetration Pefris the value of t for which:

[S() = So]/So < 0,1 unless otherwise specified in the application document.

6.2.

3.15 Effective depth of detection of sub-surface slot

Reference block: block A1 and blocks A3 shall be used for this measurement.

Prrte motion

Thd
and

Redults

Thd
Thd

appllication document.

In t
ins¢
obt

6.2

Aty
pro

Thi

Refi
and
fery

The
Anr

procedure of 6.2.3.2 is repeated for each thickness of blocks A3 positioned between
block A1l.

probe is balanced for each block A3. The signal Spax(t) for a blogk of thickness tis plotte

effective depth Der is the value of t given by Smax(t)/Smax(0¥< 0.1, unless otherwise spe

he case where the maximum value of Syax(t) does, not occur at zero thickness (a prok

hined for a greater thickness t.

3.16 Transfer signal

ansfer signal is obtained from a predefined block; it can be used to compare signals fro
pes on an absolute scale.

5 transfer signal cannot be used to characterise a probe by itself.

material: high conductivity, low conductivity and non-ferromagnetic, low conduc
omagnetic. The block shall nevertheless be of the same class as those used for Al to A5.

characteristicsCef* the block, the tolerances and the manufacturing requirements at
ex A. See Figuxe)10.
A6

the probe

d against t.

rified in an

e which is

nsitive to a surface-breaking defect), then Spax(0)*shall be replaced with the maximum value

m different

erence block: the reference block A6, not being application-related, is standardized in limensions

tivity and

e given in

e,
74

-

Figure 10 — Reference block A6

Probe motion

Balance the probe on the block with the probe mid-way between the slot and the adjacent edge of the block.

Alinear scan is performed over the reference block surface with the centre of the probe passing over the
middle of the slot and with its preferred orientation perpendicular to the slot.
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Result

The instrument is adjusted with the settings obtained in 6.2.3.2. It shall be verified that no signal
saturation occurs in the subsequent measurements.

The transfer signal Strans is the maximum value of the signal during the scan.
If saturation occurs, adjust the instrument to a lower gain Gjow. The result in this case is

G

X —_
trans
Glow

S

6.2.3.17 P|hase-transfer signal

A ferrite cdn be used to get a reproducible phase transfer signal. The shape of the ferrite is indifferent as
well as the|distance of the probe to the ferrite.

To obtain the signal, itisnecessary to have arelative probe/ferrite movement, in the preferred orientafion
of the probe.

The phase pngle of the reference signal and/or the phase angle of the transfer signal is recorded.
6.2.4 Coaxial probes

6.2.4.1 Qeneral conditions
Unless oth¢rwise specified:

— the measurements apply to inner or encircling cdaxial probes with cylindrical geometry pnd
circulgr section; they shall be conducted with constant probe clearance, which will be specified in
the application document;

— the reqults will concern the modulus and the phase of the signal.

The case of coaxial probes with non-circular sections shall be examined on a case-by-case basis in|the
applicatior] document.

6.2.4.2 Reference blocks
Reference blocks (B1 to B4,Cl-to C4) are described in general terms in Figures 11 to 16.

They consist of tubes or’bafs.

The length|L will be‘greater than 4 times the end effect of the probe, as defined by the manufacturer. Wihen
this featur¢ is notknown, it shall be replaced by the active dimension of the probe in the scanning direction.

The thickne¢ssofthe tube wall (respectively the diameter of the bar) is defined in the application document.
The wall thickness {respectively the diameter) shall remain constant on the whole length of the tube.

In the case of tubes, if this is industrially achievable, any influence from the wall thickness variation is
safely reduced, if the thickness of the reference block is atleast 4 times the standard depth of penetration
for the lowest frequency nominated in the probe specification.

The detailed requirements of each block shall be given in a procedure.
The only probe motion considered for characterisation is a translation parallel to the reference block axis.
Block B1 (respectively C1), Figure 11

A tube (respectively a bar) featuring four (respectively two) through holes, on the same cross-section,
and with a diameter defined in the application document (at least equal to 0,6 mm).
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Figure 11 — Blocks B1 and C1

Block B2 (respectively C2), Figure 12 a)
It is|the same as B1, with only one through hole, diameter twice theé diameter of the holes on|B1.

It ifthe same as C1, with only one hole, the depth of which is.€qual to the bar radius.
C2

B2 Cc2

b) YIS &
C4
B4

Figure 12 — Blocks B2, C2 and B4, C4

Block B3 (respectively C3), Figure 13

A tube (respectively a bar), with the same dimensions as B1 (respectively C1), with n longitudinal slots,
lined up on the same generating line of the tube (respectively the bar).

All slots have an identical transverse profile; their length l increases from 0 mm to the highest value of the
end effect distance, determined in 6.2.4.5, with constant steps. In the case of tubes, the depth of the slots is
100 % of the tube wall thickness; in the case of bars, the depth of the slots is 50 % of the bar diameter. Less

© IS0 2013 - All rights reserved 19
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deep slots can be used, provided that the depth exceeds the effective depth of penetration as measured in

6.2.4.12. The distance between two successive slots is 5 times the length of coverage (6.2.4.8).

The distance between the end of the first and the last slot and the ends of the tube (respectively the bar)

shall be 2,5 times the end effect.
B3 C3

= —=

Figure 13 — Blocks B3 and C3

Block B4 (respectively C4), Figure 12 b)

It is the safne as B2, with a larger internal diameter.
It is the samne as C2, with a smaller diameter.

Block B5 (respectively C5), Figure 14

This is a deries of tubes, the same as B1, with increasing inner djameters, while keeping the 1
thickness ¢onstant.

This is a sefries of bars, the same as C1, with decreasing diametexs.
C5

Figure 14 — Blocks B5 and C5

Block B6 (respectively C6), Figure 15

A series of|tubes, the samé as B1, with constant inner diameter and increasing wall thickness, or
single tubg reprodueing this situation.

vall

one

A series of [barssthe same as C1, with constant bar diameter and central bores of increasing diameters,

or one single-bar'reproducing this situation.

Bo

o—I-@-
'\

Figure 15 — Blocks B6 and C6
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Block B7, Figure 16
A tube, the same as B1, with circumferential grooves with a rectangular section.

The groove width is equal to the diameter of the hole on B1. The depth of the grooves increases in
constant steps defined in the application document. The spacing between two grooves is 5 times the
length of coverage as defined in 6.2.4.8.

1

=

DIMMMMIMY NN
W

DHEIMMMOME
AMZHMHMNIITHIMNMIDIIEZDONINNNN

Key
1 |360° grooves

Figure 16 — Block B7

6.2}4.3 Reference signal

Reference block: block B1 (respectively C1) shall beused for this measurement.
Regults

Balance the probe at a point located at L/4. Move the probe over the holes.

The instrument is adjusted so that the maximum signal corresponds to a given value of the Instrument
dyrjamic range (e.g. 25 %). It shall be verified that no signal saturation occurs in the §ubsequent
megsurements.

The reference signal Syef is the maximum value of the signal during the scan.
Theg phase of the reference)signal is taken as the origin of phases for subsequent measuremepts.

In the following subtlauses, all results shall be expressed relative to Sref.

6.24.4 Probeposition mark

Theg prohe=position mark placed on the probe body, unambiguously defines the electrical cgntre of the
prope dccording to the measurement method given below.

A position mark can be applied where the size and shape of the probe body or the probe response
permits this.

Where this is not possible, it shall be defined by means of a sketch, or the distance of the position mark
from a fixed point of the probe can be recorded.

Reference block: block B1 (respectively C1) shall be used for this measurement.
Results
Balance the probe at L/4. Scan the block past the holes to 3L/4.

Where there is one peak signal, the probe position mark corresponds to the points of the probe which
are in the same axial position as the holes, where the signal is a maximum (e.g. absolute signal).
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