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Purpose-The purpose of this report is to supply the user with sufficient
infonnation so that he may decide whether acoustic emission test methods
apply to his particular inspection problem. Detailed technical infonnation
can be obtained by referring to the Bibliography at the end ofthis report.

General-Acoustic emission is defined as a transient elastic wave generated
by the rapid release of energy from a localized source or sources within a material.
The emission may be the result of any of several changes taking place
in the material. A crack may be growing. the material may be undergoing
pennanent deformation, the internal structure may be changing due to
heat treatment, or, in the case of composite materials, the fibers that
strengthen the material may be breaking.

Some metals produce audible acoustic emission when they are bent.
This is due to a defonnation process called twinning. Tin, magnesium,

4> and zinc show this effect. In tin this is known as "tin cry."
Acoustic emission technology is applicable to many nondestructive in­

spection problems. These include detection and growth monitoring of
fatigue cracks and stress-corrosion cracking, in-process determination of

4> weld quality, measurement ofadhesive bond integrity, and in certain cases,
the detection of loose parts in assembled components. Acoustic emission
is particularly· useful for monitoring the growth of a crack in order to

4> give warning of impending failure, and to detect defonnation. It is also
useful for surveying very large volumes to locate emission sites. However,
these sites often must be evaluated by supplementary methods.

There are several advantages of acoustic emission asa 'nondestructive
test method when compared with more common methods such as radiog­
raphy, ultrasonics, or magnetic particle techniques. Some of these are
as follows:

4> I. It is capable of continuously monitoring a complete structure in
real time.

2. It is very sensitive to the presence of active flaws when compared
to other nondestructive test methods, but usually requires these other
methods to characterize the flaws.

3. It can detect discontinuities that may be inaccessible to other nonde­
structive test methods.

4. It is suitable for use during proof testing in those structures that
will be stressed sufficiently to produce local plastic deformation during
the test. -

Limitations of acoustic emission testing include:
I. Inactive non-propagating flaws cannot be detected.
2. The significance of a detected source of emission cannot be assessed

unambiguously.
3. As with many other nondestructive tests, acoustic emission tests are

best used in conjunction with other nondestructive test methods, such
as ultrasonics and radiography.

4> 4. The part or system under test must be stressed by an external stimu­
lus.

Principle-There are two types ofacoustic emission: burst and continuous.
A single burst of emission lasts from a few microseconds to several milli­
seconds. Continuous emission consists of a series of closely spaced noise
peaks of random amplitude that occur without interruption. Burst emis­
sions usually have a larger amplitude than continuous emissions.

4> A specimen must be ~tressed to generate acoustic emission. For a mate­
rial with no active sources, emission usually occurs while the stress is
increasing. When the stress stop~ increasing, the emission stops. For many.
materials, excluding composites, when the force is reapplied it must ex­
ceed the previous stress level before the specimen will emit again.

The rp symbol is for the convenience of the user in locating areas where
technical revisions have been made to the previous issue of the report.
If the symbol is next to the report tide, it indicates a complete revision
of the report.

Most of the acoustic emission signals that are useful in nondestructive
testing are usually of low amplitude and have frequencies that are above
the audible range. Ordinarily they are between 100 kHz and I MHz,
depending upon the application. Low frequencies are filtered out in order
to avoid interference from unwanted sources of noise such as machines
or electrical equipment. The maximum distance that the signals will travel
in a structure and still be detectable depends on the type of material
and on the range of frequencies in the signal. In steel pressure vessels
the acoustic emission caused by crack growth in welds can travel 10m
or more from the source of the emission to the transducer that is detecting
it.

The location of a source of the emission is detennined by triangulation
methods. These are based on the differences in the times required for
the signals to reach the various elements in an array of transducers.

Procedure-Specially designed transducers are used for detecting the
acoustic emission in a test specimen or structure. These must be coupled
to the test specimen with a suitable liquid or grease, or by means of an
epoxy cement or other adhesive. The output of the transducer is amplified
and the low frequencies filtered out. Processing of the signal is usually
very desirable. The simplest method for monitoring an acoustic emission.
test is to electronically convert the high frequency acoustic emission sig­
nals to lower frequencies that can be heard with the human ear. The
most common methods, however, use chart recorders or cathode ray
oscilloscopes to display the test results. Magnetic tape is used for storing
larger amounts of data for later processing or display. Specialized equip­
ment for the detection and processing of acoustic emission signals is
available from several manufacturers. Data processing as applied to acous­
tic emission tests is limited only by the creativity and sophistication of
the user and the data processing facility.
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