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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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INTERNATIONAL STANDARD ISO 15549:2019(E)

Non-destructive testing — Eddy current testing — General

principles

1 Scope

This document defines the general principles to be applied to non-destructive eddy current examination

of prpductsamd mmatertats T order to ensure defined and repeatabie performrance:

It infludes guidelines for the preparation of application documents which describe

requfrements for the application of the eddy current method to a particular type of product.

2 Normative references

The following documents are referred to in the text in such a way thatsome or all of t
consfitutes requirements of this document. For dated references, énly the edition cited
unddted references, the latest edition of the referenced document (in¢luding any amendme

[SO 9712, Non-destructive testing — Qualification and certification of NDT personnel
I1SO 12718Y, Non-destructive testing — Eddy current testing>— Vocabulary

ISO 15548-1, Non-destructive testing — Equipment foi’eddy current examination — Part 1
charqcteristics and verification

ISO [15548-2, Non-destructive testing — Equipment for eddy current examination — Pq
charqcteristics and verification

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

[SO dnd IEC maintain terminplogical databases for use in standardization at the following g

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

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

4 General principles

The eddy current examination is based upon the induction of an alternating electric

the specific

heir content
applies. For
hts) applies.

Instrument

yirt 2: Probe

ddresses:

rurrent in a

conducting material. The quantity measured and analysed 1s related to the distribution ot
currents and it is represented by a vector in the complex plane.

the induced

The distribution of eddy currents in the depth of a material is governed by physical laws, the density of
the currents decreasing drastically with the increasing depth. For a given frequency, this decrease is an

exponential function of the depth.

The following properties, alone or in combination, of the product to be tested influence the measured

quantity:
— the electrical conductivity of the material;

— the magnetic permeability of the material;

1) Under preparation.
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— the size and geometry of the product to be tested;

— the geometrical relationship between the eddy current probe and the product to be tested.

More detailed information is obtained when the measured quantity is displayed in the complex plane.

The method can be applied using the following characteristics:

5

Personnel who perform eddy current testing shall be certified in accordance with ISO 971
equivalent.

6 Purpogse of examination and products to be tested

The purpos¢ of the examination can be one or more of the following:

Examples of products to be tested are conducting materials such as:

Examples of the application of the method include:

7

the method does not involve any physical contact with the product;

it does not need a coupling medium such as water;

high thyoughputspeedscamrbeused:

Qualifjcation of personnel

to revegl discontinuities in the product which could affect its fitness for the purpose;
to assegs the thickness of coatings or layers;

to assegs other geometric characteristics;

to asseqs metallurgical or mechanical properties of'the product;

to assegs the electrical conductivity and/or permeability of the product;

to sort products on the basis of any of the above-mentioned properties.

tubes, profiles, bars or wire rods;
components in the automotive and machining industries;
forged qr cast products;

multi-layer compenénts in the aircraft industry.

Lesting in rolling mills, finishing lines or drawing lines;

in-service inspection of the heat-exchanger tubing;
verification of the properties of mass-produced articles and semi-finished products;
maintenance inspection of an aircraft;

inspection of the surfaces of cylindrical holes formed in products.

Examination techniques

2 or

Examination can be static or dynamic, the latter requiring the relative movement between the probe
and the product to be tested.

© ISO 2019 - All rights reserved
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Scanning of the product to be tested can be performed manually or by the use of mechanized equipment
which precisely controls the scan path.

Commonly used measurement modes are:

a)

b)

d)

8

8.1

Absolute measurement.

The measurement of the deviation from a fixed reference point. The reference point is defined by
a calibration procedure and can be generated by a reference voltage or coil. This technique can be

used for sorting a product into classes based on physical properties (such as hardness),

dimensions

or chemical composition. It can also be used for the identification of continuous or gradually

rhqnging discontinuities

[omparative measurement.

The subtraction of two measurements, one of which is taken as a reference..This {
normally used to sort a product into classes.

Differential measurement.

The subtraction of two measurements made at a constant distarnce between the m
I)cations and on the same scan path. This measurement technique reduces the backg
ue to slow variations in the product to be tested.

Double differential measurement.

.

[he subtraction of two differential measurements.“This measurement technique pr
ass filtering of a differential measurement independent of the relative speed betweg
nd the product to be tested.

seudo-differential measurements.

he subtraction of two measurementsvmade at a constant distance between the m
cations.

Equipment

Examination system

The ¢xamination employs an eddy current instrument, one or more probes and interconnec
This|combination, together with any mechanical equipment and peripheral units for data §
formjs the examination system.

All egsential'parts of the system shall be defined in the relevant application document (see
written procedure agreed at the time of enquiry and order.

echnique is

easurement
round noise

bvides high-
n the probe

easurement

ting cabling.
torage, etc.,

13.2) orina

Factors-to be considered include:

the type of material from which the product was manufactured and its metallurgical condition;

the shape, dimensions and surface condition of the product;
the purpose of the measurement, e.g. detection of cracks or determination of thickness
the types of discontinuity to be revealed and their position and orientation;

the environmental conditions under which the examination is to be performed.

© IS0 2019 - All rights reserved
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8.2 Eddy current instrument

The choice of eddy current instrument depends on the purpose of the examination. Of particular
importance are the adjustable parameters of the instrument, the range of such parameters and the
type of signal representation.

The instrument parameters which are relevant to the examination shall be described in the application
document and characterized in accordance with ISO 15548-1.

8.3 Probe

The choice T probe depends on the purpose of the examination.

The probe parameters which are relevant to the examination shall be described in the dpplichtion
document ahd characterized in accordance with ISO 15548-2.

8.4 Reference test pieces

An eddy current examination requires the use of reference test pieces. Such test-pieces contain kijown
features whiich can be used to set up the examination system, to make functienal checks, to verifly the
capability of the examination system and to provide calibration curves.

Normally, the reference test piece shall be of the same material and-in/the same finished state afs the
product to He tested.

The equivalgnce of any alternative procedure shall be demonstrated.

The feature$ can take the form of:

— holes or] notches with specified dimensions;

— naturalfor induced defects with known characteristics, e.g. cracks induced by fatigue cycling;
— arangel|of known coating thicknesses;

— arangelof known material properties:

The measurable characteristics of the features and the reference test pieces shall not change

significantly with time.

9 Preparation of equipment

9.1 Instrpmentsettings

Instrument fettings are derived from knowledge of the purpose of the examination and the prodyct to
be tested.

Some settings, e.g. filtering, phase and sensitivity, can be derived from the use of the reference test pieces.

9.2 Probe settings

The way in which the probe is mounted, centred and guided influence the effectiveness of the
examination.

Changes in the probe clearance influence the sensitivity of the examination.

A signal dependent on changes in the probe clearance can be used for dynamic control of the sensitivity.

4 © IS0 2019 - All rights reserved
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Where the examination is mechanized, the speed of the probe over the surface being examined and the
scan path shall be maintained throughout the examination within tolerance limits to be specified in the
examination procedure.

10 Verification of equipment

10.1 Verification intervals

The performance of the examination system shall be verified at specified intervals both on site and in
the laboratory. The verification shall be in accordance with applicable standards.

10.2 Functional verification

Fungtional checks shall be carried out at specified intervals, but at least at the beginning
of an[ examination, and/or when parts of the equipment are exchanged, and/oriwhen the p
chaniged.

Oncq established, the operating conditions shall be maintained throughout the exani
allowance for drift shall be made, in accordance with applicable standards or with the
procedure agreed at the time of enquiry and order.

Failufre of this verification shall be recorded and all of theyproducts examined since t
succe¢ssful verification shall be considered as not having been examined.

10.3 Preventive verification

The

frequency of this verification is typically once-a'year.

Deviations and the corrective action taken shall be recorded.

11

Preparation of the productte be tested

11.1] Surface preparation

The s

The

urface condition of the product to be tested can affect the effectiveness of the examin
effectiveness of the.ekamination can be affected by:

dirt;

¢onductive/and/or ferromagnetic residue;

gcalé;

and the end
brsonnel are

ination. An
bxamination

he previous

htion.

oT-conductive coatings, particutarty if the thickmessis variable;
other surface finishes which are conductive;

the surface roughness;

weld spatter;

oil, grease or water.

When such conditions cannot be changed, the effectiveness of the examination shall be demonstrated.

11.2 Identification

Products to be examined shall be uniquely identified, individually or by test batch.
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Additionally, a reference datum can be required to clearly locate the position of any reportable
discontinuities.

12 Examination

12.1 Steps in the examination

The detailed steps of the examination shall be defined in the examination procedure (see 13.2).

12.2 Exa

The surface
document (g

The followiy
the ared
the dire
the typd
the speq

the wid

The degree
be influencq
surface.

For complet
be distant b

12.3 Signa

In order to
tested prodi

Application
— the typ4
recordi

evaluat

ination caverage

of the product shall be scanned in accordance with the requirements of the applic
ee 13.2) or following a written procedure agreed at the time of enquiry and order:

1g should preferably be included:
to be scanned or, alternatively, the area which cannot be scanned;
ction of scanning;
 of probe and the probe size;
bd of the probe relative to the surface;
Lh of coverage of the probe.

bf coverage of the surface is determined by the width of coverage of the probe and can
d by the data acquisition rate of the instrument and the speed of the probe relative t

e coverage of the surface without any missed area, two consecutive scanning lines sha
iy more than the probe coverage.

1 characterization

be able to make a decision, examination results shall be correlated with features o
ict such as cracks, wear'and physical properties.

documents or a preeedure, agreed at the time of enquiry and order, shall therefore inc
 of scanningZmanual or mechanized;
g requirenients;

onxequirements;

htion

also
D the

I not

f the

ude:

reportir

h o oot qand
15 1 b\.iull CIIICIILO,.

Signals are analysed with respect to characteristics, such as the amplitude, the phase or the combination
of both in defined ranges.

Classification of indications can then range from a simple mechanized sorting device to a classification
using a multiparameter correlation technique based on more than one calibration curve.

12.4 Acceptance criteria

The acceptance criteria and the subsequent action for the product shall be defined in the application
documents (see 13.2) or in a written procedure agreed at the time of enquiry and order.
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13 Documentation

13.1 General

The documentation consists of the examination procedure and the examination report.

13.2 Examination procedure

The general requirements for the application and use of the eddy current method for a product are
described in application documents such as:

— ﬂ)roduct standards;

— gpecifications;

— ¢odes of practice;

— ¢ontractual documents.

The ¢xamination procedure is derived from these documents and describes all the essentiallparameters
as well as the precautions to be observed. The following shall be included:

— the purpose of the examination;

— adescription of the product to be examined;

— the application documents;

— dletails of the qualification and certification of the personnel;
— the area to be examined;

— the scanning plan;

— dletails of surface preparation;

— the environmental conditiofis;

— (letails of reference pieces;

— the arrangement of the examination system;

— the verificatiomintervals for the instrument and the probe;
— the requirements for signal evaluation;

— adescription of the examination and the sequence of the steps in the examination;

—  thednformation to be included in the examination repart

Prior to the definition of the examination procedure, some or all of the following information will be
necessary:

— the purpose of the examination;

— details of the product to be examined;

— the physical location of the area where the examination is to be conducted;
— the requirements for surface preparation;

— the degree of surface deformation due to the examination process that can be tolerated without
reducing the fitness for purpose of the product to be examined;

© IS0 2019 - All rights reserved 7
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