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(R) ACOUSTIC EMISSION TEST METHODS
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3.1

3.2
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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 permanent deformation,
the internal structure may be changing due to heat treatment, or, in the case of composite materials, the fibers

that strength

en the material may be breaking.

Some metals produce audible acoustic emission when they are bent. This is due to a deformation process
called twinning. Tin, magnesium, and zinc show this effect. In tin this is known as "tin cry."

Acoustic enlission technology is applicable to many nondestructive inspection problems:

detection an
weld quality,
assembled ¢

to give warning of impending failure, and to detect deformation.
hbcate emission sites. However, these sites often must be evaluated by supplementary methods.

volumes to |

There are sq

d growth monitoring of fatigue cracks and stress-corrosion cracking, in-proeess
measurement of adhesive bond integrity, and in certain cases, the detection

omponents. Acoustic emission is particularly useful for monitoring the ‘growth of
It is also useful for surv

veral advantages of acoustic emission as a nondestructive test method when con
thods such as radiography, ultrasonics, or magnetic patticle techniques. Some

capable of continuously monitoring a complete structure in real time.

nods, but usually requires these other methods to characterize the flaws.
n detect discontinuities that may be inaccessible to other nondestructive test meth
suitable for use during proof testing in\those structures that will be stressed suffic
plastic deformation during the test.

f acoustic emission testing include:
tive nonpropagating flaws cannot be detected.

vith many other nandestructive tests, acoustic emission tests are best used in
r nondestructive test methods, such as ultrasonics and radiography.
part or system.under test must be stressed by an external stimulus.

[here arewo types of acoustic emission: burst and continuous. The length of
measured in microseconds. Continuous emission consists of a series of closd
dem amplitude that occur without interruption. Burst emissions usually have a

significance of a detected source of emission cannot be assessed unambiguously.
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A specimen must be stressed to generate acoustic emission. For a material with no active sources, emission
usually occurs while the stress is increasing. When the stress stops increasing, the emission stops. For many
materials, excluding composites, when the force is reapplied it must exceed the previous stress level before the

specimen wi

Il emit again.
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6.1

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 k

Hz and 1 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 10 m or
more from the source of the emission to the transducer that is detecting it.

The location of a source of the emission is determined 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.
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These must be coupled to the test specimen with a suitable liquid or grease,. o1

pf the signal is usually very desirable. The simplest method for monitoring’ an a
ctronically convert the high frequency acoustic emission signals to lower frequen
he human ear. The most common methods, however, use chart recorders
5 to display the test results. Magnetic tape is used for storing jarger amounts

m several manufacturers. Data processing as applied to aceustic emission tests
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