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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
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INTERNATIONAL STANDARD ISO 15549:2008(E)

Non-destructive testing — Eddy current testing — General
principles

1 ocone
COpC

This [International Standard defines the general principles to be applied to non-destructive pddy current
exantfination of products and materials in order to ensure defined and repeatable performance.

It includes guidelines for the preparation of application documents which describe,thé specific requirements for
the application of the eddy current method to a particular type of product.

2 Normative references

The [following referenced documents are indispensable for the{ application of this document. For dated
refergnces, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 9712, Non-destructive testing — Qualification and.certification of personnel

ISO 12718, Non-destructive testing — Eddy current testing — Terminology

3 Terms and definitions

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

4 General principles

The ¢ddy current eéxarnination is based upon the induction of an electric current in a conducting naterial. The
quantity measured-and analysed is related to the distribution of the induced currents. For alternatipng excitation,
it is represented by a vector in the complex plane.

The qistribution of eddy currents in a material according to depth is governed by physical laws, the flensity of the

currehis—decreasing—drastically—with—increasing—depth—For—high-froquency—execitation,—this—detrease is an

exponential function of depth.

The following properties, alone or in combination, of the product to be tested influence the measured quantity:
— the conductivity of the material;

— the magnetic permeability of the material;

— 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.

© ISO 2008 — All rights reserved 1
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The following characteristics of the method represent advantages:
— the method does not involve any physical contact with the product;
— it does not need a coupling medium such as water;

— high throughput speeds can be used.

5 AQualification of personnel

It is assumed that the eddy current testing will be performed by qualified and capable personnel. In order to
ensure that this is the case, it is recommended that personnel be certified in _accordance with 1SO 9712 or
equivalent.

6 Purpose of examination and products to be tested

The purpose|of the examination can be one or more of the following:

— to reveal discontinuities in the product which could affect its fithess for purpose;
— to measyre the thickness of coatings or layers;

— to measyre other geometric characteristics;

— to measyre metallurgical or mechanical properties of the product;

— to measyre the conductivity and/or permeability of the product;

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

Examples of|products to be tested are conducting materials such as:
— tubes, profiles, bars or wire rods;

— compongnts in the automotive and machining industries;

— forged or{cast products;

— multi-laygr components in the aircraft industry.

Examples of fthe application of the method’include:

— on-line tgsting in rolling mills, finishing lines or drawing lines;

— in-servicg inspection of heatsexchanger tubing;

— verificatign of the properiies of mass-produced articles and semi-finished products;
— maintengnce inspéction of aircraft;

— inspectioh of the~surfaces of cylindrical holes formed in products.

7 Measurement techniques

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

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 techniques are:
a) 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

2 © ISO 2008 — All rights reserved
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c)

e)

The gubtraction of two measurements made at a constant distance between the measurement lod

8.1

The ¢xamination employs an eddy current instrument,,one or more probes and interconnecting
comfRination, together with any mechanical equipment and peripheral units for data storage, et
exanination system.

All es

Factqrs to be considered include:

8.2

ISO 15549:2008(E)

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 changing disc

Comparative measurement.

ontinuities.

The subtraction of two measurements, one of which is taken as a reference. This technique is normally used

to sort a product into classes.
Differential measurement.

The subtraction of two measurements made at a constant distance between the measurem
and on the same scan path. This measurement technique reduces the background noise
variations in the product to be tested.

ent locations
due to slow

Double differential measurement.

The subtraction of two differential measurements. This measurement technique provides-high
of a differential measurement independent of the relative speed between the probe_and the
tested.

Aseudo-differential measurements.

Bquipment

Examination system

the type of material from whieh/the product was manufactured, and its metallurgical condition;

the shape, dimensions angd-surface condition of the product;

—

he purpose of the measurement, e.g. detection of cracks or determination of thickness;

—

he types of discontinuity to be revealed, and their position and orientation;

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

Eddy current instrument

pass filtering
product to be

ations.

cabling. This
c., forms the

sential parts of the system shall be defined in the relevant application document (see 13.2) ¢r in a written
procedure agreed at the time of enquiry ahd-order.

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 form of the signal display.

The instrument parameters which are relevant to the examination shall be described in the application
document and characterized in accordance with applicable standards.

8.3

Probe

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

The probe parameters which are relevant to the examination shall be described in the application document and
characterized in accordance with applicable standards.

© ISO 2008 — All rights reserved
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8.4 Reference test pieces

An eddy current examination requires the use of reference test pieces. Such test pieces contain known features
which can be used to set up the examination system, to make functional checks, to verify 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 as the product to

be tested.

The equivale

nce of any alternative procedure shall be demonstrated.

The features
— holes or
natural o
a range ¢

a range ¢

The measurs
time.

9 Preparation of equipment

9.1 Instru

Instrument s¢ttings are derived from knowledge of the purpose of the examination and the product to be tg

Some setting

9.2 Probe
The way in w
Changesint
A signal dep
Where the e

path shall bg
procedure.

can take the form of:

hotches with specified dimensions;

induced defects with known characteristics, e.g. cracks induced by fatigue cycling;
f known coating thicknesses;

f known material properties.

ble characteristics of the features and the reference test pieces shall‘not change significantl

ment settings

s, e.g. filtering, phase and sensitivity, can be derived from the use of the reference test piece

settings

hich the probe is mounted; sentred and guided influence the effectiveness of the examinatio
he probe clearance influence the sensitivity of the examination.

bndent on changes in the probe clearance can be used for dynamic control of the sensitivity.

amination’is mechanized, the speed of the probe over the surface being examined and the
maintained throughout the examination within tolerance limits to be specified in the examir

with

sted.

]

=

scan
ation

10 Verification of equipment

10.1 Verifi

cation 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 Func

tional verification

Functional checks shall be carried out at specified intervals, but at least at the beginning and the end of an

examination,

and/or when parts of the equipment are exchanged, and/or when personnel are changed.

© ISO 2008 — All rights reserved
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Once established, the operating conditions shall be maintained throughout the examination. An allowance for
drift shall be made, in accordance with applicable standards or with the examination procedure agreed at the
time of enquiry and order.

Failure of this verification shall be recorded and all of the products examined since the previous successful
verification shall be considered as not having been examined.

10.3

The f

Preventive verification

requency of this verification is typically once a year.

Devig

11

111

The 3

tions and the corrective action taken shall be recorded.

Preparation of the product to be tested

Surface preparation

urface condition of the product to be tested can affect the effectiveniess of the examination.

The ¢ffectiveness of the examination can be affected by:

— d
— s

— N

— th

|
o

When such conditions cannotybe changed, the effectiveness of the examination shall be demonst

11.2

Prod

rt;

Cale;

bn-conductive coatings, particularly if the thickness is variable;
her surface finishes which are conductive;

e surface roughness;

eld spatter;

I, grease or water.

Identification

icts to be.examined shall be uniquely identified, individually or by test batch.

Additlonally, a reference datum can be required to clearly locate the position of any reportable dis

ated.

continuities.

12

12.1

Examination

Steps in the examination

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

12.2

Safety precautions and environmental protection

National and local regulations concerning accident prevention, electrical safety, handling of hazardous
substances and environmental protection shall be observed at all times.

©1S0
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12.3 Examination coverage

The surface of the product shall be scanned in accordance with the requirements of the application docu
(see 13.2) or following a written procedure agreed at the time of enquiry and order.

The following should preferably be included:

— the area to be scanned or, alternatively, the area which is not to be scanned;

— the direction of scanning;

— the type of probe and the probe size;

ment

— the spee@iofthe probe refative 1o the surface;

— the width| of coverage of the probe.

The degree ¢f coverage of the surface is determined by the width of coverage of the probe, dnd‘can al

influenced by the data acquisition rate of the instrument and the speed of the probe relative tothe surface.

For completg coverage of the surface, that is with no gaps, the width of the scan path width shall not exceq
width of covdrage of the probe.

12.4 Signal characterization

In order to be able to make a decision, examination results have to be_cerrelated with features of the t
product such| as cracks, wear, physical properties.

Application documents or a procedure, agreed at the time of enquiry and order, shall therefore include:
— recording requirements;
— evaluatioh requirements;

— reporting|requirements.

Signals are gnalysed with respect to characteristics, such as the amplitude, the phase, or the combinat
both in defingd ranges.

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

12.5 Acceptance criteria

The acceptance criteria.and the subsequent action for the product shall be defined in the application docur
(see 13.2) orlin a written’'procedure agreed at the time of enquiry and order.

50 be

d the

bsted

on of

ing a

nents

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:
— product standards;

— specifications;

6 © 1SO 2008 — All rights re
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— codes of practice;

— contractual documents.

The examination procedure is derived from these documents and describes all the essential parameters as well
as the precautions to be observed. The following shall be included:

— the purpose of the examination;

— a description of the product to be examined;

— the application documents;

— details of qunlifir‘nﬁnn and certification of personnel;

— the area to be examined;

— the scanning plan;

— details of surface preparation;

— the environmental conditions;

— details of reference pieces;

— the arrangement of the examination system;

— the verification intervals for the instrument and the probe;

— the requirements for signal evaluation;

— a|description of the examination and the sequence of the’steps in the examination;

— the information to be included in the examination repott:

Priorfto the definition of the examination procedure;.§ome or all of the following information will be[necessary:
— the purpose of the examination;

— details of the product to be examined;

—

he 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 withou reducing the
filness for purpose of the“product to be examined;

— the degree of coverage-of the product to be tested;

—

he sensitivity of the examination;
— the method-used to verify the sensitivity;
— the acceptance criteria, if specified;

— therequirements relative to the examination report;

— details of qualification of personnel.

13.3 Examination report

The examination report shall contain sufficient information to enable the examination to be repeated at a future
date.

At least the following shall be included:
— identification of the manufacturer of the product;
— identification of each object examined;

— reference to the application documents and the examination procedure;

© ISO 2008 — All rights reserved 7
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