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1. Scope*

1.1 This practice covers guidelines for utilizing EMAT
techniques for detecting material discontinuities that are pri-
marily open to the surface (for example, cracks, seams, laps,
cold shuts, laminations, through leaks, lack of fusion). This
technique can also be sensitive to flaws and discontinuities that
are not surface-breaking, provided their proximity to the
surface is less than or equal to the Rayleigh wave length.

1.2 This practice covers procedures for the non-contact
coupling of surface waves into a material via electromagnetic
fields.

1.3 The procedures of this practice are applicable to any
material in which acoustic waves can be introduced electro-
magnetically. This includes any material that is either electri-
cally conductive or ferromagnetic, or both.

1.4 This practice is intended to provide examination capa-
bilities for in-process, final, and maintenance applications.

1.5 This practice does not provide standards for the evalu-
ation of derived indications. Interpretation, classification, and
ultimate evaluation of indications, albeit necessary, are beyond
the scope of this practice. Separate specifications or agreement
will be necessary to define the type, size, location, and
direction of indications considered acceptable or non-
acceptable.

1.6 The values stated in inch-pound units are to be regarded
as the standards. The SI units given in parentheses are for
information only.

1.7 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

E543 Specification for Agencies Performing Nondestructive
Testing

E587 Practice for Ultrasonic Angle-Beam Contact Testing
E1316 Terminology for Nondestructive Examinations
E1774 Guide for Electromagnetic Acoustic Transducers

(EMATs)
E1816 Practice for Ultrasonic Testing Using Electromag-

netic Acoustic Transducer (EMAT) Techniques
2.2 ANSI/ASNT Standards:
Recommended Practice SNT-TC-1A Personnel Qualifica-

tion and Certification in Nondestructive Testing3

ANSI/ASNT CP-189 Standard for Qualification and Certifi-
cation of Nondestructive Testing Personnel3

2.3 Military Standard:
MIL-STD-410 Nondestructive Testing Personnel Qualifica-

tion and Certification4

3. Terminology

3.1 Definitions:
3.1.1 Additional related terminology is defined in Terminol-

ogy E1316.

3.2 Definitions of Terms Specific to This Standard:
3.2.1 electromagnetic acoustic transducer (EMAT)—an

electromagnetic device for converting electrical energy into
acoustical energy in the presence of a magnetic field.

3.2.2 Lorentz forces—applied to electric currents when
placed in a magnetic field. Lorentz forces are perpendicular to
both the direction of the magnetic field and the current
direction.

3.2.3 magnetostrictive forces—forces arising from magnetic
domain wall movements within a magnetic material during

1 This practice is under the jurisdiction of ASTM Committee E07 on Nonde-
structive Testing and is the direct responsibility of Subcommittee E07.06 on
Ultrasonic Method.
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*A Summary of Changes section appears at the end of this standard
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