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ACOUSTIC EMISSION TEST METHODS

"strengthen the mater1a1 may be breaking

“probleps. These inctude detection and growth monitoring of fatique

The puyrpose of this report is to supply the user with sufficient inf]
so that he may decide whether acoustic emission test methods apply ¢

particrlar inspection problem. Detailed technical information can be
d by referring to the Bibliography at the end of" this report

Acoustjc emission is defined as a transient elastic wave generated b

rapid telease of energy from a localized source or sources within a

material. The emission may be the resultcof any of several changes
place jn the material. A crack may be 'growing, the material may. be
undergping permanent deformation, thetinternal structure may be chan
to heat treatment, or, in the case ©f composite materials, the fiben

Some mgtals produce audible acoustic emission when they are bent T
due to|a deformation proceSs called twinning. Tin, magnesium, and 2
this effect. In tin this .is known as "tin cry."

Acoustfc emission technology is applicable to many nondestructive in

and stfess-corrosion cracking, in-process determination of weld qual
measurement of~adhesive bond fntegrity, and in certain cases, the d¢g
of loofe parts~in assembled components. Acoustic emission is partic
useful| for‘sonitoring the growth of a crack in order to give warning
impendfingfailure, and to detect deformation. It is also useful for
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2. (Cont1nued)

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

1. {t is capable of conttnuously monitoring a complete structure in real
me.

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

can detect discontinuities that may be 1naccessib1e tohother
ndestructive test methods.

4. It ts suitable for use during proof testing in those structdres,that will
be stressed sufficiently to produce local plastic deformation during the
test.

Limitptions of acoustic emission testing include:

1 Ipactive non-propagating flaws cannotcbe detected.

2. The s1gn1f1cance of a detected sour’ce of emission cannot be asspssed
u amb1guously _

3. As with many other nondestructive tests, ‘acoustic emission testfs are best

ed in conjunction with other nondestructive test methods, such as

The part or system under test must be stressed by an external sftimulus.

There| are two types of acoustic emission: burst and continuous. Al single
burst| of emission lasts from a few microseconds to several millisecpnds.

Contijnuous_em¥ssion consists of a series of closely spaced noise pepks of
amplitude that occur without interruption. Burst emissions psually
larger amplitude than continuous emissions.

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 will emit again.

o/
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(Continued):

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 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 rby—erack—growth—in—weltds—can—travel0-—mormore—fromthe—sotrce of
the emjssion to the transducer that is detecting it.

The logation of a source of the emission is determined by triangulatfion
methodf. These are based on the differences in the times required for the
signals to reach the various elements in an array of transducers.

PROCEDURE :

Specia]ly designed transducers are used for detecting the acoustic emission
in a test specimen or structure. These must bed{coupled to the test [specimen
with afsuitable 1iquid or grease, or by means ‘of an epoxy cement or pther
adhesiye. 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 electjronically
convert the high frequency acoustic emission signals to lower frequephcies
that can be heard with the human earg,” The most common methods, howeyer, use
chart yecorders or cathode ray oscilloscopes to display the test resplts.
Magnetjc tape is used for storing larger amounts of data for later processing
or display. Specialized equipment for the detection and processing pf
acoustjc emission signals iscavailable from several manufacturers. pata
proces$ing as applied to acoustic emission tests is limited only by fthe
creatiyity and sophistication of the user and the data processing fapility.
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5. (Continued):
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