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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison wi

h 1SO, also take part in the work 1SO collaborates closely with the International Flectrotechnical

Commissi

Internatior

Draft Inter|

bn (IEC) on all matters of electrotechnical standardization.

national Standards adopted by the technical committees are circulated to the member bodi

Publication as an International Standard requires approval by at least 75 % of the member bodies cast|

Attention i
patent righ

Internatior
Subcomm

5 drawn to the possibility that some of the elements of this International-Standard may be t
ts. ISO shall not be held responsible for identifying any or all such patent rights.

al Standard 1SO 12716 was prepared by Technical Committee ISO/TC 135, Non-destru
ttee SC 3, Acoustical methods.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

bs for voting.
ng a vote.

he subject of

ctive testing,
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Introduction

This International Standard is a compilation of terms to provide a precise understanding or interpretation of acoustic
emission inspection. These terms serve to secure the foundation of acoustic emission technology growth within the

academic and industrial communities.
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Non-d

estructive testing — Acoustic emission inspection —

Vocabulary

1 Scoj

This Inter
common 4

2 Termps and definitions

2.1
acoustic
AE
class of p
sources w
NOTE
include:

a) s

b)  npicroseismic activity;

c) ¢

2.2
acousto
AU
nondestru
damage @
emission

2.3

AE signgl duration

time interv

D E

hational Standard defines the terminology that is used in acoustic emission inspection
asis for standards and general use.

emission

henomena whereby transient elastic waves are generated by the rapid release of energy f
thin a material, or the transient waves so generated

ress wave emission;

mission or acoustic emission with other qualifying modifiers.

ultrasonics
ctive examination method that uses induced stress waves to detect and assess diffuse (

onditions and variatians ‘of mechanical properties of a test structure combining aspectj
AE) signal analysis with ultrasonic materials characterization techniques

al betweenyAE signal start and AE signal end

2.5

aliend
recognizedtermir

and forms a

om localized

Acoustic emission is the recommended term for generahise. Other terms that have been used i AE literature

efect states,
of acoustic

AE signal generator
device which can repeatedly induce a specified transient signal into an AE instrument

2.6

AE signal rise time
time interval between AE signal start and the peak amplitude of that AE signal

© ISO 2001 - All rights reserved
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2.7

AE signal start
beginning of an AE signal as recognized by the system processor, usually defined by an amplitude excursion
exceeding threshold

2.8
array

group of two or more AE sensors positioned on a structure for the purposes of detecting and locating sources that
would normally be within the array

2.9

attenuation

decrease in AE amplitude per unit distance, normally expressed in dB per unit length

2.10

average signal level

rectified, tim
dB g units (4

2.11

channel, acoustic emission

acoustic emi
assembly of
instrumentat

NOTE A

electronics. C
characteristicq.

212

5sion channel

a sensor, preamplifier or impedance matching transformetr,)filters, secondary amplifie

on as needed, connecting cables, and detector or processor

channel for examining fiberglass reinforced plastic (FRP).may utilize more than one sensor with
hannels may be processed independently or in predetermined groups having similar sensitivity angl frequency

count, acoustic emission

acoustic emi
count, ring-d
ring-down co
emission cou
N

number of tin

2.13

Esion count
DWN

unt

nt

nes the acoustic emission-signal exceeds a preset threshold during any selected portion of a

count, event

event count
Ne
number obta

2.14
count rate

ned by counting each discerned acoustic emission event once

acoustic emission

p-averaged AE logarithmic signal, measured on the AE amplitude logarithmic\scale and feported in
here 0 dB,g refers to 1 uV at the preampilifier input)

I or other

associated

test

acoustic emiSsiomrcourntTate

emission rate
count rate

N

time rate at which emission counts occur

2.15
couplant

material used at the structure-to-sensor interface to improve the transmission of acoustic energy across the
interface during acoustic emission monitoring
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2.16
dB g

logarithmic measure of acoustic emission signal amplitude, referenced to 1 uV
Signal peak amplitude (dBag) = 20 logo(A1/Ag)

where
Ay isequalto 1 uV at the sensor output (before amplification);

A, s the peak voltage of the measured acoustic emission signal.

Acoustic gmission reference scale:

dB,g[value Voltage at sensor output
1uv
2 10 pv
100 uv
6 1mVv
8 10 mVv
100 100 mVv
2.17
dead time

instrumentation dead time
any interval during data acquisition when the instrument or_system is unable to accept new data for any reason

2.18
distributiion, amplitude, cumulative (acoustic emission)
cumulative (acoustic emission) amplitude distribution

F(V)
number oflacoustic emission events with signals that exceed an arbitrary amplitude as a function of anplitude V

2.19
distribution, threshold crossing, cumulative (acoustic emission)
F(V)
cumulativg (acoustic emission) threshold crossing distribution
number oftimes the acoustic -€mission signal exceeds an arbitrary threshold as a function of the thresholfl voltage V

2.20
distribution, differential (acoustic emission) amplitude
differential (acoustic emission) amplitude distribution

f(V)
number oflacaustic emission events with signal amplitudes between amplitudes of V and V + AV as a filinction of the
amplitude V where f(V) is the absolute value of the derivative of the cumulative amplitude distribution F(V)

2.21

distribution, differential (acoustic emission) threshold crossing

differential (acoustic emission) threshold crossing distribution

fi(V)

number of times the acoustic emission signal waveform has a peak between thresholds V and V + AV as a function
of the threshold V where f,(V) is the absolute value of the derivative of the cumulative threshold crossing

distribution F(V)
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2.22

distribution, logarithmic (acoustic emission) amplitude
logarithmic (acoustic emission) amplitude distribution

aVv)

number of acoustic emission events with signal amplitudes between V and oV (where o is a constant multiplier) as
a function of the amplitude

NOTE

2.23

This is a variant of the differential amplitude distribution, appropriate for logarithmically windowed data.

dynamic range

difference, ir
the noise lev

2.24

tecibets; between-theovertoad-tevetand-themnmum—signattevet-(usuatty fixedby-one
bls, low-level distortion, interference or resolution level) in a system or sensor

effective Jelocity

velocity calc
and used for

2.25
emission,
burst emissid
qualitative de

NOTE Us
Figure 1 show

2.26
emission,
continuous €|
qualitative dd

NOTE Ug
signals. Figurg

2.27

energy, ac
acoustic emi
total elastic €

2.28
evaluation
threshold val

NOTE D¢
purposes, dep

Ilated on the basis of arrival times and propagation distances determined by, artificial AE
computed location

burst
n
scription of the discrete signal related to an individual emission gvent occurring within the m

e of the term “burst emission” is recommended only for describing\the qualitative appearance of emisg
5 an oscilloscope trace of burst emission at two different sweep.rates.

continuous
mission
scription of the sustained signal level produged by rapidly occurring acoustic emission event

e of the term “continuous emission” is recommended only for describing the qualitative appearance
2 shows oscilloscope traces of a continuous emission signal at two different sweep rates.

oustic emission event
Esion event energy
nergy released by an emission event

threshold
Le used for 'analysis of the examination data

ita may-be recorded with a system examination threshold lower than the evaluation threshold. R
endence of measured data on the system examination threshold must be taken into consideration.

pr more of

jeneration

hterial

ion signals.

S

of emission

or analysis

2.29
event, aco

ustic emission (emission event)

acoustic emission event
local material change giving rise to acoustic emission

2.30

examination area
that portion of a structure being monitored using acoustic emission

2.31

examination region
that portion of the test article evaluated using acoustic emission technology
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2.32

Felicity effect

presence of detectable acoustic emission at a fixed predetermined sensitivity level at stress levels below those
previously applied

2.33
Felicity ratio
ratio of the stress at which the Felicity effect occurs to the previously applied maximum stress

NOTE The fixed sensitivity level will usually be the same as was used for the previous loading or test.
2.34

floating threshold
any thresHold with amplitude established by a time average measure of the input signal

2.35
hit
any signal[that exceeds the threshold and causes a system channel to accumulate data

2.36
interval,|arrival time
arrival time interval

time interJal between the detected arrivals of an acoustic emission wave at the ith and jth sensorg of a sensor
array

2.37
Kaiser 1fect
absence o¢f detectable acoustic emission at a fixed sensitivity level, until previously applied stregs levels are
exceeded

2.38
location)} cluster
location mjethod based upon a specified amount of AE activity located within a specified length pr area, e.g.

5 events within 12 linear units (e.g. cm).or12 square units (e.g. cm?)

2.39
location} computed

adaptive Igcation

source locgtion method based on algorithmic analysis of the difference in arrival times among sensors

NOTE Several approaches to computed location are used, including linear location, planar location, thrde dimensional
location an@l adaptivedoeation.

2.39.1
linear logation
one-dimensionmatsource tocationm requiting two or more chanmets

2.39.2
planar location
two-dimensional source location requiring three or more channels

2.39.3
3-D location
three-dimensional source location requiring five or more channels

2.39.4

adaptive location
source location by iterative use of simulated sources in combination with computed location
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location, continuous AE signal
method of location based on continuous AE signals, as opposed to hit or difference in arrival time location methods

NOTE

types of continuous signal location methods include signal attenuation and correlation analysis methods.

2.40.1

signal attenuation-based source location
source location method that relies on the attenuation versus distance phenomenon of AE signals; by monitoring the
AE signal magnitudes of the continuous signal at various points along the object, the source is determined based

on the highee\r magnihldp Qr hy inrprpnlarinn Qr pyfrapnlarinn of mlllriplp rpadingc

This type of location is commonly used in leak location due to the presence of continuous emission. Some common

2.40.2

correlation-based source location

source locati
at two or mg
displacemen
site

2.41
location,
any of sever

NOTE
location.

SH

2.42

location, z
first-hit locati
any of sever
energy, hits,

NOTE S
and arrival seq

2.42.1

independent channel zone location

zone locatior

2.42.2
first-hit zo
zone locatior]

2.42.3
arrival se

zone locatiorn technique that compares the order of arrival among sensors

bn method that compares the changing AE signal levels (usually waveform based@mplitud
re points surrounding the source and determines the time displacement of these signals
data being used with conventional hit-based location techniques to arrive at assolution for

urce
I methods of evaluating AE data to determine the position on theSstructure from which it orig

veral approaches to source location are used, including zone. location, computed location, and

one

DN

h| techniques for determining the general region of an acoustic emission source, e.g. total
etc.

veral approaches to zone location arg"used, including independent channel zone location, first-hit z(
uence zone location.

technique that compares the gross amount of activity from each channel

he location
technique that compares only activity from the first-hit channel among a group of channels

uence zone location

e analysis)
, this time
he source

nated

continuous

\E counts,

ne location

243

location accuracy
comparison of the actual position of an AE source (or simulated AE source) to the computed location

2.44

overload recovery time
interval of nonlinear operation of an instrument caused by a signal with amplitude in excess of the instrument's

linear operati

ng range
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2.45

processing capacity

number of hits that can be processed at the processing speed before the system must interrupt data collection to
clear buffers or otherwise prepare for accepting additional data

2.46

processing speed

sustained rate in hits per second, as a function of the parameter set and number of active channels, at which AE
signals can be continuously processed by a system without interruption for data transport

2.47

rate, evrﬂ—ee-.:::t
event count rate

Ne

time rate qf the event count

2.48
sensor, acoustic emission
acoustic emission transducer
acoustic emission sensor
detection flevice, generally piezoelectric, that transforms the particle motign produced by an elastic vave into an
electrical gignal

2.49
signal, acoustic emission

acoustic emission signal

emission gignal

electrical gignal obtained by detection of one or more aceustic emission events

2,50
signal amplitude, acoustic emission

acoustic emission signal amplitude

peak voltage of the largest excursion attained by the signal waveform from an emission event

2.51
signal oyerload level
that level above which operation\ceases to be satisfactory as a result of signal distortion, overheating qr damage

2.52
signal oyerload point
maximum [input signal\amplitude at which the ratio of output to input is observed to remain within a presgcribed linear
operating fange

2,53
signature,.acoustic emission
acoustic emission signature
signature

characteristic set of reproducible attributes of acoustic emission signals associated with a specific test article as
observed with a particular instrumentation system under specified test conditions

2.54

stimulation

application of a stimulus such as force, pressure, heat, etc., to a test article to cause activation of acoustic emission
sources

2.55

system examination threshold
electronic instrument threshold (see evaluation threshold) at which data will be detected
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2.56
transducers, acoustic emission
active element in an acoustic emission sensor, usually piezoelectric

2.57
voltage threshold

voltage level on an electronic comparator above which signals will be recognized

NOTE The voltage threshold may be user-adjustable, fixed or automatic floating.
2.58
waveguideracoustic-emission

acoustic emigsion waveguide

device that dqouples elastic energy from a structure or other test object to a remotely mounted sensor [during AE

monitoring

NOTE A example of an acoustic emission waveguide would be a solid wire or rod that is/coupled at orle end to a

monitored strycture, and to a sensor at the other end.
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Figure 1 — Same burst emission signal at two different sweep rates
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