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1. This military standard was developed by the Department of Defense with the
assistance of the National Bureau of Standards, Washington DC in accordance
with established procedure. ‘It is approved for use by all Departments and

Agencies of the Depatiment of Defense.

2. It is the intent to review this handbeok periodically to insure its
completeness and currency. Users of this document are encouraged to report
any errors discovered and any recommendations for changes or inclusions to

Army Materials and Mechanics Rasearch Center, ATTW: AWXMR-SMS, Arsenal Street,
Watertown, MA 02172-2719
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FOSEWASD

This standard prescribes terminology for use with acoustic amissibn test

methods and procedures.
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1. SCOPE

● 1.1 Purpose. The terminology in this standard for acoustic emisson test
methods and procedures is intended for use on drawings, and in specifications,
standards, and technical dcxxunenta.

1.2 Source of definitions. The source of each definition taken from a
publication is so identified at the end of the definition. If the definition

is a composite taken from several aourcea it ia identified as a composite.
Definitions without identified source are original.

.
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2. REFERENCED DOCUMSNTS

2.1 Issues of documents. The following documents of the issue in effect on o

date of invitation for bids or request for proposal form a part of this
standard to the extent specified herein.

NONE

2.2 Other publications. The following documents form a part of this
standard to the extent specified herein. The issues of the documents which

are indicated as DoD adopted shall be the issue listed in the current DoDISS
and the supplements thereto, if applicable.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM E 750 - Standard Practice for Measuring the Operating Characteristics

of Acoustic ilnission Instrumentation
ASTM E 610 - Standard Definitions of Terms Relating to Acoustic Emission

(Application for copies should be addressed to the American Society for
Testing, and Materials, 1916 Race Street, Philadelphia, PA 19103. )

SOCIETY OF THE PiASTICS INDUSTRY

CARP - Committee on Acoustic mission from Reinforced plastics. A working

group of The Corrosion-Resistant Structures Committee of The Reinforced
Plastics/Composites Institute of The Society of The Plastics Industry (SPI )

(The Society of the Plastics Industry, Inc. 355 Lexington Avenue, New York,
New York 10017)
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3.0 ACOUSTIC EMISSION TERNS AND DEFINITIONS

● ACOUSTIC EMISSION (AE). The class of phenomena whereby transient mechanical
waves are generated by the rapid release of energy from localized sources in a
material, or the transient mechanical waves so generated. (After ASTM
E61O-S2).

ACOUSTIC EMISSION CHANNEL . The assembly of necessary mechanical receiving
transducer (sensor) , electronics, connecting cables and processor necessary to
detect and process acoustic emission signals received at one location.

ACOUSTIC EMIsSION COUNT (EMISSION COUNT) . The number of times the amplitude
of acoustic emission signals exceed a preset threshold vnltaye during any
selected portion of a test. (After ASTM E61O) .

ACOUSTIC EMISSION COUNT RATE (EMISSION COUNT RATE) . The time rate at which

acoustic emission counts occur. (After ASTM E61O-S2 ).

ACOUSTIC EMISSION EvE~ . A local material change giving rise to an acoustic
emission. (After ASTM E61O-82 ).

ACOUSTIC EMISSION EVENT ENERGY . The total mechanical energy radiated by an
acoustic emission event. (After ASTM E61O-82 ).

ACOUSTIC EMISSION RISE TIME . The time interval batween the start of an ~
signal and the instant the signal reaches its peak smplitude.

● ACOUSTIC EMISSION SENSOR. See AcOUSTIC in.lISSIONTRANSDUCER.

ACOUSTIC EMISSION SIGNAL . A Voltage-time wavsform obtained by detecting one
or more acoustic emission events. (After ASTM E61O-82 ).

ACOUSTIC EMISSION SIGNAL AMPLITUDE. The peak voltage of the waveform detected
from an AE event.

ACOUSTIC EMISSION SIGNATURS . A character stic set of reproducible attributes
of AE signals associated with a specific test article as observad with a
particular instnxnentation system under specified test conditions.

ACOUSTIC EMISSION TRANSDUCER. An electro-acoustic (usually piezoelectric )
device which converts the transient surface motion of a structure into an
electrical signal. (Composite).

ACOUSTIC EMISSION WAVEGUIDE . A device that permits propagation of transient

mechanical waves from a structure to a rsmotely mounted transducer during X3
monitoring; examples of an A!3waveguide include a solid wire or a rod which is
acoustically coupled at one end to a structure under test and at the other end
to a transducer. (After ASTM E61O )
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ARRIVAL TINS INTERVAL. The time interval between tbe detected arrival of an
acoustic emission wave at any two transducers of a transducer array. (After
ASTM E61O-82) . a

BURST FMISSION . A qualitative description of an acoustic emission signal
which appears to be caused by an individual acoustic smission event in a

material. (Contrast with CONTINUOUS SMISSION ). (After ASTM E61O-82 ).

CONTINUOUS EMISSION. A ?Iualitative description of sustained indistinguishable
acoustic mission signals produced by rapidly occurring acoustic emission

events. (After ASTM E61O-S2 ).

cOUPLANT . A substance used at the structure - transducer interface to improve

the transmission of acoustic energy across the interface (Composita ).

COUNTING THRESHOLD . A presst voltage threshold which rasults in the decision

to process a signal only if the signal amplitude exceeds the level.

DEAD BAND . ~he range of voltages between the counting threshold and the

background noise level where AE signals may be detected but will not be
processed.

DEAD TINE , INSTRUMENTATION. The time interval following an acoustic smission

signal which exceeds the counting threshold during which the instrumentation
is incapable of meeting specified performance. It involves the overload
recovexy tine and the rearm delay time. (After ASTM E750 ).

EVENT COUNT . The number obtained by counting, over a specified time, each .@
discerned acoustic emission event once. (After ASTM 610-S2 ).

EVENT COUNT RATE . The time rate of the acoustic emission event count. (ASTM
E61O-82) .

FELIcITY EFFECT . The presence of significant acoustic emission from a
material at loads bslow those previously applied: also referred to as the
breakdown of the KAISER EFFECT (See). (After CARP ).

FELICITY 2V+TI0. A measure of the Felicity Effect defined by the load at which

acoustic emission occurs divided by the previously attained maximum load which
for some materials, may be indicative of the amount of damage. (After CARP).

FLOATING THRESHOLD . A counting threshold that is automatically varied to
maintain its value relative to the background noise level.

HSU PENCIL SOURCE, A mechanical input source of simulatad acoustic emission

injected into a structura by pressing in a controlled manner, the protruding
lead of a suitable pancil against the structure until the lead fractures thus
introducing a point-force-time history event which is nearly a step-function.
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KAISER EFFECT . A phenomenon exhibited by some materials whereby, at a fixed

●
sensitivity level, detectable acoustic emission is absent until previously

aPPlied load levels are exceeded. (After ASTM E61O-82 ).

OVEF.LOAD RECOVERY TINE. The time required for an instmment or component to
return to specified performance after an acoustic emission signal which
exceeds the linear operating range is detected.

REARM DELAY TIME . The time interval during which the instrumentation rejects

further signals for processing following the acceptance of an acoustic
emission signal. The time may be fixed or adjustable.

RING-DOWN COUNT . See ACOUSTIC EMISSION COUNT.

SENSOR . See ACOUSTIC EMISSION TRANSDUCER.

SOURCE . The local process in a material which produces the transient
mechanical waves associated with acoustic emission.

SOURCE ACTIVITY A characteristic of an acoustic emission source used to

classify it as to its persistence, usually based on the rate of acoustic
emission count or event count for a constant load. (Composite ).

SOURCE INTENSITY . A characteristic of the acoustic emission from a source

used to classify its severity, usually based on some parameter related to the
magnitude or duration or energy of the detected transient wave. (Composite ).

● STIMULATION . The application of a stimulus such as force, pressure, heat, etc.
to a test article to cause activation of acoustic emission sources. (ASTM
E61O-S2) .

SYSTEM SENSITIVITY . The response of an acoustic emission system including the
mounted sensor and its cable, to a specified simulated AE input, e.g., a Hsu
Pencil Source.

Custodian: Preparing activity:

Azmy -- MR Army - MR
Navy -- AS
Air Force ‘- 20 Project No. NDTI-0064

Review Activities:
Army -- AR, AV, A?
Navy -- OS

Air Force -- 70, 71, 82, 99, 84

User activities:
Army -- M, MI
Air Force -- 80

● (WP# ID-0519A/OISK 0063B. FOR ANMRC USE ONLY)

5 —

Downloaded from http://www.everyspec.com



INSTRUCTIONS h a amatlaukaq ●ffort to rmka ow uadardktloa ~b better, tic DDD mtwkdu tbir form forusein

●
mbmktkog comnti urd aurmtkoat for lnWOVOaUDh All UNKSof mllltam Aadudlutkoa lklllam~ art?kavked to provide

SWTCOUOU ~ f- MY ~ ~ ~oi~ *W U* ~- ~~~. ~- UW *O la *e (~ NOT STAPLE), aad
mdled. h block 6, bc u mcalfii u pamlblc abut PuUculu probhm - NCIIM wrdiu ** IWJuiradMarpmtalioa, mu

too rigid,rast?keth,Iaaa,@rnblquou%orwarincompatible, and gkm pmpoad wwdkrig cbatum which would allewate the
pmblenm. ErItar h bkoak 6 anY mata?b ad raked to s qmclk parasraph of tho document. If block 7 b filled out, ●

●cknowlodgamsnt wkll h mallod to You within SO days to lot YOU krtow tkut your eamnunh ware rwmived and are being
coruidemd.

NOTE: TM form IMY not be d to 18WAM1copies of documents, nor to mquut wtiwen, devhtioru, or cluifictticm of

W=ifi=tiOn YR@Y=mM~ On -t 00IItm*. ~-n~ ~ub~t~ On *U fCIIUI dO nOt cOmtituw or imply authorirstion
to wal?e my portion ot tkw mfmanmd dmmrent(s) or tomnendconimctudmquiranranb.

(EWd ,IoR8 thit Mu)

(Fold &# lhh Nw)

DEPARTMENT OF THE ARMY

111111 ~1:

UNITED STATES
5 1

OFFICIAL SUSINES
PENALTY FOn PRIvATE USE $300 BRUS!NESSNR.PLY’MAIEC

POSTAGE WILL BE PAID 8Y THE DEPARTMENT OF THE ARMY

~.

Director
US Army.Materials & Mechanica Research Center
ATTN : DMhlR-Sf4S

Watertown, MA 02172
~.

Downloaded from http://www.everyspec.com



WANDARDIZATION DOCUMENTIWROVEMENTPROKMAL
(&’ilufnrtbN-R fvE?i#S&j

; OOCUMCNT TITLI

}.z27&%’k5

. MAME OF ●U~WITTINa OROAMIZATION 4, TV*C Or OmOANluTIOM (M* -j

D VENDO.

n -S R

ADO--O-I, NIV, 8tia, w ca)
❑ MN”,ACl””SR

❑ om4E”(m#mlti)
.—

●RO#LEM AREAE

. ?.ap.* N“* Uld Word*

b. -m— Wordlw:

a

r%-lnmlOlld@ 10I ~,.,

REMARKS

,, NAME or lUBMITIER Lt. ?ht, Ml) . @t,=@ b. won K TELEPHONE NUMOER (1.cludf A
cd) - Ombe”.1

WAILING ADDRESS (mrwL ~~, .UM, Z,P c~, - ~,w
C. OATS OF $UBM18SION ,YYMMDD,

nn POW 4bbe ...”.,.,”.-,-,-.,,.--.-,...
A. Mu . . . ..- ,“, ”

. . .

-,,

Downloaded from http://www.everyspec.com




