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1. Scope

1.1 This standard defines the terminology . ised wm-~the
standards prepared by the EO7 Committee on Nofidestructive
Testing. These nondestructive testing (NDTJ methods include:
acoustic emission, electromagnetic tesige, gamma- and
K-radiology, leak testing, liquid pepefrant testing, magnetic
particle testing, neutron radiology #4md gauging, ultrasopic
testing, and other technical methods.

1.2 Committee EQ7 recogaizessthat the terms examination;
testing and inspection argggomibenly used as sysgnyms i
nondestructive testing. For pnitermity and consjstency i-E07
nondestructive testing, standirds, Committee EUZ,encourages
the use of the fermig¢xdmiination and itsuderivatiVes when
describing the “application of nondespructive 15t methods.
There are, hdwewer, appropriate exceptions when the term test
and its derivatives may be used to describethe application of
a nondestiuctive test, such as measurem@nts which produce a
numeric resdlt (for example,” When using the leak testing
method to perform a leak test on' a component, or an ultrasonic
measurement of velocity). Additignally, the term test should be
used when referring to.the NDT method, that is, Radiologic
Testing (RT), Ultrasonic Testing (U'T), and so forth. (Example:

! This terminology is under the jurisdiction of Committee EO7 on Nondestructive
Testing and is the direct responsibility of Subcommitice E07.92 on Ediiorial

Current edition approved July 15, 2007. Published July 2007. Originally
approved in 1989, Last previous edition approved in 2007 as E 1316 - 07a.

Radiologic Téstine (RT) is often used to examline material to
detect ingernal’discontinuities.)

1.3 Section ‘A defines terms that are common to multiple
NDT-mithods, whereas, the subsequent sections define terms
pertaining to specific NDT methods.

14 As shown on the chart below, when nondestructive
testing produces an indication, the indication is subject to
mterpretation as false, nonrelevant or relevant. If it has been
interpreted as relevant, the necessary subsequent evaluation
will result in the decision to accept or reject the material. With
the exception of accept and reject, which retain the meaning
found in most dictionaries, all the words used in the chart are
defined in Section A.

[Nondestructive Testing|

Indication

Interpretation

[Relcvant]

Evaluation
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2. Referenced Documents
2.1 ASTM Standards: *

Note 1—This standard defines the terminology used in the standards
prepared by Committtee EO7 on Nondestructive Testing and published in
the Annual Book of ASTM Standards, Volume 03.03.

? For referenced ASTM standards, visit the ASTM website, WWW.asim.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer (o the standard’s Document Sumimary page on
the ASTM websile.

3. Significance and Use

3.1 The terms found in this standard are intended to be used
uniformly and consistently in all nondestructive testing stan-
dards. The purpose of this standard is to promote a clear
understanding and interpretation of the NDT standards in
which they are used.

4. Terminology

Section A: Common NDT Terms
The terms defined in Section A are the direct responsibility of Subcommittee E07.92, Editorial Review.

acceptable quality level—the maximum percent defective or
the maximum number of units defective per hundred units
that, for the purpose of sampling test, can be considered
satisfactory as a process average.

calibration, instrument, n—the comparison of an instrument
with, or the adjustment of an instrument to, a known
reference(s) often traceable to the National Institute of
Standards and Technology (NIST). (See also standardiza.
tion, instrument.)

cognizant engineering organization—the company, geyern-
ment agency or other authority responsible for the design, or
end use, of the material or component for whichfiondéstruc-
tive testing is required

Discussion—In addition to design personnel, the cognizant engineer-

ing organization could include personnel fremisgngineering, material
and process engineering, stress analysis, nefidestructiVe testing, quality
assurance and others, as appropriate.

defect, n—one or more flaws-swhose aggregate size, shape,
orientation, location, or piGperties do not meet specified
acceptance criteria and,4r¢ rejegtable.

discontinuity, n—a lack af/continuity or cohesion: an inten-
tional or unintentiépal intefruption in the physigal structure
or configuration of g'miterial or componeig,

evaluation—detetmination of whether 4 relevant indication is
cause todccept or to reject a matgrial 6r component.

examination,.n— procedure for détermining a property (or
properties) or other conditions or characteristics of a material
or component by direct or indiréct means.

Note 2—Examples include utilization of X-rays or ultrasonic waves
for the purpose of determining. (direcily or by calculation) Haw content,
density, or (for ultrasound) modulus? or detection ol flaws by induction of
eddy currents, observing thermal behavior, AE response, or utilization of
magnetic particles or liquid penetrants.

false indication, »—an NDT indication that is interpreted to be
caused by a condition other than a discontinuity or imper-
fection.

flaw, n—an imperfection or discontinuity that may be detect-
able by nondesuuctive testing and is not necessarily reject-
able.

flaw characterization, n—the process of quantifying the size,
shape, orientation, location, growth, or other properties, of a
flaw based on NDT response.

imperfection, 42 a.departure of a quality characteristic from
its intendéd. condition.

indication—thé.response or evidence from a nondestructive
examifiation.

Dhscussign—An indication 15 determined by interpretation to be
relevanty non-relevant, or false.

frispection, n—see preferred term examination.

interpretation—ihe determination of whether indications are
relevant or nonreicvait.

interpretatién, n—ihe determination of whether indications
are relevants/nonrelevant, or false.

NondestinitiverEvaluation—see Nondestructive Testing.

No#desgzucteve Examinarion—see Nondestructive Testing.

Nondestructive Inspection—see Nondestructive Testing.

Nondestructive Testing (NDT), n—the development and
application of technical methods to examine materials or
components in ways that do not impair future usefulness and
serviceability in order to detect, locate, measure and evaluate
flaws; to assess integrity, properties and composition; and to
measure geometrical characteristics.

nonrelevant indication, n—an NDT indication that is caused
by a condition or type of discontinuity that is not rejectable.
False indications are non-relevant.

reference standard, n—a material or object for which all
relevant chemical and physical characteristics are known and
measurable, used as a comparison for, or standardization of,
equipment or instruments used for nondestructive testing.
(See also standardization, instrument.)

relevant indication, »—an NDT indication that is caused by a
condition or type of discontinuity that requires evaluation.

standard—(1) a physical reference used as a basis for com-
parison or calibration; (2) a concept that has been established
by authority, custom, or agreement to serve as a model or
rule in the measurement of quality or the establishment of a
practice or procedure.

standardization, instrument, n—the adjustment of an NDT
instrument using an appropriate reference standard, to obtain
or establish a known and reproducible response. (This is
usually done prior to an examination, but can be carried out
anytime there is concern about the examination or instru-
ment response. (See also calibration, instrument.)

test, n—see preferred term examination.
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Section B: Acoustic Emission

The terms defined in Section B are the direct responsibility of Subcommittee E07.04 on Acoustic Emission Method.

acoustic emission (AE)—the class of phenomena whereby
transient elastic waves are generated by the rapid release of
energy from localized sources within a material, or the
transient waves so generated. Acoustic emission is the
recommended term for general use. Other terms that have
been used in AE literature include (1) stress wave emission,
(2) microseismic activity, and (3) emission or acoustic
emission with other qualifying modifiers.

acoustic emission channel—see channel, acoustic emission.

acoustic emission count (emission count) (Nj—see count,
acoustic emission.

acoustic emission count rate—see count rate, acoustic emis-
sion (emission rate or count rate) (N).

acoustic emission evenl—see event, acoustic emission.

acoustic emission event energy—=see energy, acoustic event.

acoustic emission sensor—see sensor, acoustic emission.
acoustic emission signal amplitude—see signal amplitude;,
acoustic emission.

acoustic emission signal (emission signal)—see signal,s¢ous-
tic emission.

acoustic emission signature (signature }—seg signabire,
acoustic emission.

acoustic emission transducer—see sensor, acoustic emission.

acoustic emission waveguide—see wavegtide, acoustic emis-
sion.

acousto-ultrasonics (AL)—a nondestnictive examination
method that uses induced siress waves to detect and -a5%e8s
diffuse defect states. damage:conditions, and varidfions of
mechanical properties:0t™ test'structure. The AlFmethod
combines aspects of acOUslic emission (AE)4ignal andlysis
with ultrasonic maiéeials ¢haracterization technigues.

adaptive locatign—sdurce location by iteralivesuse of simu-
lated sourcgs g tgmbination with cemputed location.

AE activity, n-ihé presence of ageustic smission during a
test.

AE amplitude=—see dB,g.

AE rms, n—the rectified, time averaged AE signal, measured
on a linear scale and reported in volts.

AF signal duration—the time.between AE signal start and AE
signal end.

AE signal end—the recognized termination of an AE signal,
usually defined as the last crossing of the threshold by that
signal.

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

AF signal rise time—the time between AE signal start and the
peak amplitude of that AE signal.

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

array, n—a group of two or more AE sensors positioned on a
structure for the purposes of detecting and locating sources.
The sources would normally be within the array.

arrival time interval (Ar,)—see intépyal, arrival time.

attenuation, n—the decrease-ii AE amplitude per unit dis-
tance. normally expressed in dBper unit length.

average signal level, n—thetrectified, time averaged AE
logarithmic signal. fmeasured on the AE amplitude logarith-
mic scale and repozted indB,, vnits (where 0 dB_, refers to
1 uV at the preamplifier input).

burst emission——sce éinission, burst,

channel, acoustic emission—an assembly of a sensor, pream-
plifier or impedance matching transformer, filters secondary
amplifier or other instrumentation as needed. connecting
cablgsy and detector or processor.

MNoTe 3--A channel for examining fiberglass reinforced plastic (FRP)
may utilize more than one sensor with associated electronics. Channels
may be processed independently or in predetermined groups having
similar sensitivity “and fifguency characteristics.

CONtiNUOUS entigsion—see emission, continoous.

count, aeoustic emission (emission count) (N)—the number
of. fimesithe acoustic emission signal exceeds a preset
threshold during any selected portion of a test.

count, #vent (IN.)—the number obtained by counting each
discerned acoustic emission event once.

count rate, acoustic emission (emission rate or count rate)
(N)—the time rate at which emission counts occur.

count, ring-down—see count, acoustic emission, the preferred
term.

couplant—a material used at the structure-to-sensor interface
to improve the transmission of acoustic energy across the
interface during acoustic emission monitoring.

cumulative (acoustic emission) amplitude distribution F(V)—
see distribution, amplitude, cumulative.

cunulative (acoustic emission) threshold crossing distribution
F(V)—see distribution, threshold crossing, cumulative.

dB,—a logarithmic measure of acoustic emission signal
amplitude, referenced to 1 uV at the sensor, before amplifi-
cation.

Signal peak amplitude (dB,z) = (@B, o sensor) = 20 log (A /A;)
(D

=
[

| uV art the sensor (before amplification), and
A, = peak voltage of the measured acoustic emission signal
(also before amplification).

Acoustic Emission Reference Scale:

dBae Value Voltage at Sensor
v} 1V
20 10 pv
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40 100 pv
60 imy
30 10 mv
100 100 mv

Discussion—In the case of sensors with integral preamplifiers, the
Ag reference is before internal amplification.

dead time—any interval during data acquisition when the
instrument or systern is unable to accept new data for any
reason.

differential (acoustic emission) amplitude distribution F(V)—
see distribution, differential (acoustic emission) ampli-
tude £(V).

differential (acoustic emission) threshold crossing distribution
JA{V)—see distribution, differential (acoustic emission)
threshold crossing.

distribution, amplitode, cumulative (acoustic emission)
F(V)—the number of acoustic emission events with signals
that exceed an arbitrary amplitude as a function of amplitude
V.

distribution, threshold crossing, comulative (acoustic emis-
sion) F, (V)—the number of times the acoustic emission
signal exceeds an arbitrary threshold as a function of the
threshold voltage (V).

distribution, differential (acoustic emission) amplitude
f(V)—the number of acoustic emission events with signal
amplitudes between amplitudes of V and V+ AV.as 8
function of the amplitude V. f{V) is the absolute valie of the
derivative of the cumulative amplitude distribution BLV)

distribution, differential (acoustic emission} threshold
crossing f, (V)—the number of times the.acoustic:émission
signal waveform has a peak between tlgesholds Vand V+ A
V as a function of the threshold V. f4¥) is the-absolute value
of the derivative of the cumulativesthreshold crossing
distribution F, (V).

distribution, logarithmic (acoustic emission) amplitude
g(V)—the number of acgustic.emission events with signal
amplitudes between &, and oV (where « isza chnstant
multiplier) as a function efthe amplitude. ThiSis a vartant of
the differential amplitude distribution, appropriate-for loga-
rithmically witidowéd data.

dyvnamic ramge-~the difference, in “decibels, between the

overload level and the minimum signal level (usually fixed
by one or more of the noise levels, low-level distortion,
interference. or resolution level) in a system or sensof.
effective velocity, n—velocity calculated on the basis of arrival
times and propagation distances determined by artificial AE
generation; used for computed location.
emission, burst—a qualitative description of the discrete
signal related to an individual emission event occurring
within the material.

Note 4--Use of the term burst epsissipn is recommended only for
describing the qualitative appearance'sf emission signals. Fig. 1 shows an
oscilloscope trace of burst emission signals en a background of continuous
CIrnssion.

emiission, continuous—a qualitative description of the sus-
tained signal leyel produced by rapidly occuiring acoustic
emission from structural sources, leaks, or both.

Note 5-- Uge of the ferm continuous emission s recommended only
for describing the gualitative appearance of emission signals. Fig. 2 and
Fig. 3 shew oscilloscope traces of continuous emission signals at two
different sweep rales.

gnergy acoustic emission event—the (otal elastic energy
released by an emission event.

cnergy, acoustic emission signal—the energy contained in a
detected acoustic emission burst signal, with units usually
reported in joules aad values which can be expressed in
logarithmidiform 4B, decibels).

evaluation threshold-—a threshold value used for analysis of
the examination data. Data may be recorded with a svstem
exantingtion threshold lower than the evaluation threshold.
For apalysis purposes, dependence of measured data on the
svstem examination threshold must be taken into consider-
ation.

egvent, acoustic emission (emission event)—a local material
change giving rise to acoustic emission.

event count (Ne)—see count, event.

event count rate Ne)—see rate, event count.

examination area—that portion of a structure being monitored
with acoustic emission.

examination region—that portion of the test article evaluated

using acoustic emission technology.

FIG. 1 Burst Emission on a Continuous Emission Background. (Sweep Rate—5 ms/cm.)
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FIG. 2 Continuous Emission. (Sweep Rate—5 ms/cm.)

Felicity effect-—the presence of acoustigeemission, detectable
at a fixed=predetermined séimitivity level at stress levels
below those previously applied.

Felicity effect—the presence of detectable acoustic emission at
a fixed predetermined Sensitivity level at stress levels below
those previously applied.

Felicity ratio—the ratio of the stress at which the Felicity
effect occurs to the previously applied maximum stress.
Note 6—The fixed sensitivity level will usually be the same as was

used for the previous loading or test.

first hit location—a zone location method defined by which a
channel among a group of channels first detects the signal.

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

hit—the detection and measurement of an AE signal on a
channel.

FIG. 3 Continuous Emission. (Sweep Rate—0.1 ms/cm.)

instrumentation dead time-—see dead time, instrumenta-
tion.

interval, arrival time (At;)—the time interval between the
detected arrivals of an acoustic emission wave at the ith and
Jth sensors of a sensor array.

Kaiser effect—the absence of detectable acoustic emission at
a fixed sensitivity level, until previously applied stress levels
are exceeded.

location accuracy, 7—a value determined by comparison of
the actual position of an AE source (or simulated AE source)
to the computed location.

location, cluster, n—a location technique based upon a speci-
fied amount of AE activity located within a specified length
or area, for example: 5 events within 12 linear inches or 12
square inches.

location, computed, »—a source location method based on
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algorithmic analysis of the difference in arrival times among
5€n501s.
Note 7—Several approaches to computed location are used, including

linear location, planar location, three dimensional location, and adaptive
location.

(a) linear location, n—one dimensional source location requiring two or
more channels.

(b) planar location, n—two dimensional source location requiring three
or more channels.

(¢ 3D location, n— three dimensional source location requiring five or
more channels.

(d) adaptive location, n—source location by iterative use of simulated
sources in combination with computed Jocation.

location, continuous AE signal, n—a method of location
based on contnuous AE signals, as opposed to hit or
difference in arrival time location methods.

Note 8--This type of location is commenly used in leak location due
to the presence of continuous emission. Some comimon types of contimi-
ous signal location methods include signal attenuation and correlation
analysis methods.

(a) signal attenuation-based source location, n--—a 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 can be determined based on
the highest magnitude or by interpolation or extrapolation of multiple
readings.

(b)Y correlation-based source location, n——a source location methed thak
compares the changing AL signal levels (usually waveform based ampli-
tude analysis) at two or more points surrounding the source amg dejer-
mines the time displacement of these signals. The time displagement data
can be used with conventional hit based location techniques to arrive at a
solution for the source sile.

location, source, n—any of several methodsaf.evaluating AE
data to determine the position onsthe -sgructure {rom which
the AE originated. Several approaches.ie source location are
used, including zone locatign, computed location, and'éon-
tinuous location.

location, zone, n—any @i several techniques for determining
the general region of "dn_dcoustic emissieh, source (for
example, total AE ¢uars, energy, hits, and so Tagth).

Note 9—Several” gpproaches 1o zone location are Wsed. including
independent chipnel zame location. first hit zone logation, and arrival
sequence zgfie loCafion.

(a) indegegidenit channel zone location, n—g zone location technique
that compares-dhe gross amount of aetivity from each channel.

(b) first-hit zone location, n—-a zane location technigue that compares
only activity from the channel first detecting the AE event.

(c) arrival sequence zone location, p—na zone location technique that
compares the order of arrivgl among“sensors.

logarithmic (acoustic emission) amplitude distribution g(Vj—
see distribution, logarithmic (acoustic emission) ampli-
tude.

overload recovery time—an interval of nonlinear operation of
an instrument caused by a signal with amplitude in excess of
the instrument’s linear operating range.

performance check, AE system—see verification, AE system.

pressure, design—pressure used in design to determine the
required minimum thickness and minimum mechanical
properties.

processing capacity—the number of hits that can be processed

at the processing speed before the system must interrupt data
collection 1o clear buffers or otherwise prepare for accepting
additional data.

processing speed—the sustained rate (hits/s), 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.

rate, event count (Ne)—the time rate of the event count.

rearm delay time—see time, rearm delay.

ring-down count—see count, acbiigtic emission, the pre-
ferred term.

sensor, acoustic emission=-a detegfion device, generally pi-
ezoelectric, that transformsthgparticle motion produced by
an elastic wave intg an elegtrical signal.

signal, acoustic emission  (emission signal)—an electrical
signal obtaiged by detection of one or more acoustic
emission gvents.

signal amplitiide, acoustic emission—the peak voltage of the
largest-excursion attained by the signal waveform {rom an
emissian event.

signalwoverload level—that level above which operation
ceases to be satisfactory as a result of signal distortion,
overheating, or damage.

signal overload point—the maximum input signal amplitude
at which the ratio ol output o input is observed (o remain
within a peéscribed linear operating range.

signal strength—the measured area of the rectified AE signal
with unilg, proportional to volt-sec.

Discussion—The proportionality constant is specified by the AE
instrument manufacturer.

signature, acoustic emission (signature)—a characteristic set
of reproducible attributes of acoustic emission signals asso-
ciated with a specific test article as observed with a particular
instrumentation system under specified test conditions.

stimulation—the application of a stimulus such as force,
pressure, heat. and so forth. to a test article to cause
activation of acoustic emission sources.

system examination threshold—the electronic instrament
threshold (see evaluation threshold) which data will be
detected.

transducers, acoustic enission—see semsor, acoustic emis-
sion.

verification, AE system (performance check, AE system)—
the process of testing an AE system to assure conformance 1o
a specified level of performance or measurement accuracy.
(This is usually carried out prior to, during and/or after an
AE examination with the AE system connected to the
examination object, using a simulated or artificial acoustic
emission source.)

voltage threshold—a voltage level on an electronic compara-
tor such that signals with amplitudes larger than this level
will be recognized. The voltage threshold may be user
adjustable, fixed, or automatic floating.

waveguide, acoustic emission—a device that couples elastic
energy from a structure or other test object to a remotely
mounted sensor during AE monitoring. An example of an
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acoustic emission waveguide would be a solid wire of rod
that is coupled at one end 1o a monitored structure, and (0 a
sensor at the other end.

Section C: Electromagnetic Testing (ET) Terms
The terms defined in Section C are the direct responsibility of Subcommittee E07.07 on Electromagnetic Methods.

absolute coil—a coil (or coils) that respond(s) to the total
detected electric or magnetic properties, or both, of a part or
section of the part without comparison to another section of
the part or to another part.

absolute measurements—measurements made without a di-
rect reference using an absolute coil in contrast to differential
and comparative measurements. {See also absolute coil).

absolute readout—the signal output of an absolute coil. (See
also absolute coil.)

absolute system—a system that uses a coil assembly and
associated electronics to measure the total electromagnetic
properties of a part without direct comparison to another
section of the part or to another part (sec absolute coil.)

acceptance level—a level above or below which specimens
are acceptable in contrast to rejection level.

acceptance limits—Ilevels used in electromagnetic sortiag
which establish the group into which the materialeunder
examination belongs.

amplitude distortion—same as harmonic distortion.

amplitude response—that property of an exammtion system
whereby the amplitude of the detected signal is measured
without regard to phase. (See also haskmgnic analysis and
phase analysis.)

annular coil clearance—the mean gathal distance between
adjacent coil assembly and part surfage in electromagnetic
encircling coil examinations

annular coils—see encircling coilst

artificial discontinuity—ielerence discontinuities, sugh as
holes, grooves, orsaptches#that are introducediinto a refer-
ence standard (o proyidgaccurately repragucible Sensitivity
levels for eleCipmagnetic test equipment.

band pass filter—a ‘wave filter having &.single ransmission
band; neither 6fthe cut-off frequencigs being zero or infinity.

bobbin coil—see ID coil.

bucking coils—same as differentiil coils.

circumferential coils—see encircling coils.

coil, absolure—see abselute coil:

coil, reference—see reference’coil.

coil size—the dimension of a coil, for example, length or
diameter.

coil spacing—the axial distance between two encircling coils
of a differential system.

coil, test—the section of the probe or coil assembly that excites
or detects, or both, the electromagnetic field in the material
under examination.

comparative measurements—measurements made in which
the unbalance in the system is measured using comparator
coils in contrast 1o differential and absolute measurements.
(See also comparator coils.)

comparafive readout—the signal gutput of comparator coils.
(See also comparator coils. )

comparative system—a systent that nses coil assemblies and
associated electronics tdudetect any electric or magnetic
condition, or both, that is ‘got common to the specimen and
the standard (see comparator coils).

comparator coilss—twp ormore coils electrically connected in
series opposition, but arranged so that there is no mutual
induction{goupling) between them such that any electric or
magnetic cohdition, or both, that is not common to the
specimen and the standard, will produce an unbalance in the
systeqrgnd thereby yield an indication.

conduetivity—the intrinsic property of a particular material to
carry electric current; it is commonly expressed in percent
TA&CS (Internatiopal Annealed Copper Standard) or MS/m
{(MegaSiemens/metre).

coupling—two eleciric Circuits are said to be coupled to each
other whersthey Bave an impedance in common so that a
current in ¢@e causes a voltage in the other.

cut-off level—sgame as rejection level.

defectresolution—a property of an examination system that
enables the separation of indications due to defects in a
sample that are located in proximity to each other.

depth of penetration—the depth at which the magnetic field
strength or intensity of induced eddy currents has decreased
to 37 % of its surface value. The depth of penetration
depends upon the coil size, the frequency of the signal, and
the conductivity and permeability of the material. It is
related 1o the coil size at low frequencies and is equal to the
skin depth at high frequencies. Related synonymous terms
are standard depth of penetration and skin depth. (See also
skin effect.)

diamagnetic material—a material whose relative permeabil-
ity is less than unity.
Note 10—The intrinsic induction Bi is oppositely directed to the

applied magnetizing force H.

differential coils—two or more coils electrically connected in
series opposition such that any electric or magnetic condi-
tion, or both, that is not common to the areas of a specimen
being electromagnetically examined will produce an unbal-
ance in the system and thereby yield an indication.

differential measurements—measurements made in which
the imbalance in the system is measured using differential
coils in contrast 1o absolute and comparative measurements.
(See also differential coils.)

differential readout—the signal output of differential coils.
(See also differential coils.)

differential signal—an output signal that is proportional to the
rate of change of the input signal.
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differential system—an electromagnetic examination system
that uses coil assemblies and associated electronics 1o detect
an electric or magnetic condition, or both, that is not
common to the areas of the specimen being examined. (See
also differential coils.)

eddy current—an electrical current caused to fow in a
conductor by the time or space variation, or both, of an
applied magnetic field.

eddy current festing—a nondestructive testing method in
which eddy current flow is induced in the material under
examination.

Discussion-—-Changes in the flow caused by varations in the
specimen are reflected into a nearby coil, coils, Hall effect device,
magnetoresistive sensor or other magnetic field sensor for subsequent
analysis by suitable instrumentation and techniques.

edge effect—the disturbance of the magnetic field and eddy-
—currents due to the proximity of an abrupt change in
specimen geometry (edge). This effect generally results in
the masking of discontinuities within the affected region.
(This effect is also termed the end effect.)

effective depth of penetration (EDP)—for (a) thickness, the
minimum depth beyond which an examination system can
no longer reliably detect a further increase in specimen
thickness, or (b) defects, the limit for reliably detecting
metallurgical or mechanical discontinuities by way of con:
ventional continuous wave (CW) eddy current insggumeiga-
tion and sensors. The EDP point is approximatelythieg times
the standard depth of penetration.

effective permeability—a hypothetical quantity thaggescribes
the magnetic permeability that is experieneced under a given
set of physical conditions such as a ¢yiindrical specimen in
an encircling coil at a specific freguengy, This quantity may
be different from the permeability ef fhe particular metal
being examined in that it takes into account such thingsas
the geometry of the part;ghe relative position™af the
encircling coil, and characterisiiCs of the magnetc field.

electrical center—the center ¢stablished by the electromag-
netic field distributin.within a test coil. A constant intensity
signal, frrespettiveyot the circumferentialuzposition of a
discontinuigy, is-indicative of elecirigi] cenfering. The elec-
trical cemter thay be different fromi thesplysical center of the
test coik

electromagngtic testing—a nendesuuctive test method for
materials, including magnetic materials, that uses electro-
magnetic energy having frequencies less than those of
visible light to yield=information regarding the quality of
examined material.

encircling coils—coil(s) or coil assembly that surround(s) the
part to be examined. Coils of this type are also referred to as
annular, circumferential, or feed-through coils.

end effeci—see edge effect.

end effect—the loss in seasitivity to discontinuities located
near the extreme ends of the tube as the ends of the tube
enter or leave the test coil.

feed-through coils—see encircling coils.

ferromagnetic material—a material that, in general, exhibits
the phenomena of magnetic hysteresis and saturation, and
whose permeability is dependent on the magnetizing force.

fill factor—(a) for eacircling coil electromagnetic testing, the
ratio of the cross-sectional area of the specimen to the
effective cross-sectional core area of the primary encircling
coil (outside diameter of coil form, not inside diameter
which is adjacent to specimen); (b) for internal probe
electromagnetic testing, the ratio of the effective cross-
sectional area of the primary internal probe coil to the
cross-sectional area of the tube interior.

filter—a network that passes electromagnetic wave energy
over a described range of frequencies and attenuates energy
at all other frequencies.

frequency—the number of cycles, per second of alternating
electric current.

gate—same as rejectisti-level,

harmonic analysis--an analytical technique whereby the
amplitude or phase, @edsoth, of the frequency components of
a complex periofligysignal is determined.

harmonic distortion—nonlinear distortion characterized by
the appearance in the output of harmonics other than the
fundaméntal component when the input wave is sinusoidal.

TACS ¢ International Annealed Copper Standard; an inter-
natiotal”standard of electrical conductivity.

I coil—a coil or coil assembly used for electromagnetic
testing by insertigén into the examination piece as in the case
of an inside .prebe for tubing. Coils of this type are also
referred 1o as inside coils, inserted coils, or bobbin coils.

impedance—thitetal opposition that a circuit presents to the
flow @i an alternating current, specifically the complex
quetient al-voltage divided by current.

intpedance analysis—an analytical method that consists of
correfiting changes in the amplitude, phase, or quadrature
sgmponents, or all of these, of a complex signal voltage to
the electromagnetic conditions within a specimen.

impedance plane diagram—a graphical representation of the
locus of points, indicating the variations in the impedance of
a test coil as a function of basic examination parameters.

incremental permeability—the ratio of the change in mag-
netic induction to the corresponding change in magnetizing
force when the mean induction differs from zero.

initial permeability—the slope of the induction curve at zero
magnetizing force as the specimen is being removed from a
demagnetizing condition (slope at origin of BH curve before
hysteresis is observed).

inserted coil—see 1D coil.

inside coil—see ID coil.

lift-off effect—the effect observed in an examination system
output due to a change in magnetic coupling between a
specimen and a probe coil whenever the distance between
them is varied.

magnetic history—magnetic condition of a ferromagnetic part
under examination based on previous exposures to magnetic
fields.

magnetic leakage flux—the excursion of magnetic lines of
force from the surface of a specimen.

magnetic saturation—that degree of magnetization where a
further increase in magnetizing force produces no significant
increase in magnetic flux density (permeability) in a speci-
men.
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modulation analysis—an analytical method used in electro-
magnetic testing that separates responses due to various
factors influencing the total magnetic field by separating and
interpreting, individually, frequencies or frequency bands in
the modulation envelope of the (carrier frequency) signal.

noise—any nonrelevant signal that tends to interfere with the
normal reception or processing of a desired tlaw signal. Tt
should be noted that such noise signals may be generated by
inhomogeneities in the inspected part that are not detrimen-
tal to the end use of the part.

nonferromagnetic material—a material that is not magnetiz-
able and hence, essentially not affected by magnetic fields.
This would include paramagnetic materials and diamagnetic
materials.

normal permeability—the ratio of the induction (when cycli-
cally made to change symmetrically about zero) to the
corresponding change in magnetizing force.

off-line testing—eddy current tests conducted on equipment
that includes the test coil and means to propel individual
tubes under examination through the coil at appropriate
speeds and conditions.

on-line testing—eddy current tests conducted on equipment
that includes the test coil and means to propel tubes under
examination through the coil at appropriate speeds angd
conditions as an integral part of a continuous tube manufic-
turing sequence.

optimum frequency—that frequency which provides the late-
est signal-to-noise ratio obtainable for the deigetioniof an
individual material property. A different optimumy'freguency
may be associated with each material property.

paramagnetic material—a material thathas a relative perme-
ability slightly greater than unity and thags is practically
independent of the magnetizing férce:

permeability, a-c—a generic term uséd 1o express various
dynamic relationships betwéen.magnetic induction, Band
magnetizing force, H, top, magnetic material subjgcted to a
cyclic excitation by dlternating or pulsating .eurrént, The
values of a-c permeability. obtained for a-Gkyeh material
depend fundamentaizupon the excursionimits af dynamic
excitation and.induction, the method andigenditions of
measuremeiy, Aand.-also vpon such™factors as resistivity,
thickness* ot "laminations, frequefigy~0F gxcitation, and so
forth.

Note 11—The numerical value for any permeability 15 meaningless
unless the corresponding B8 or H ‘excitation level is specified. For
incremental permeabilities not only must the corresponding d-c B or H
excitation level be specified, But alsgrihe dynamic range (AR or AH).

permeability, d-c—permeability is a general term used to
express relationships between magnetic induction, B, and
magnetizing force, H, under various conditions of magnetic
excitation. These relationships are either (/) absolute perme-
ability, which in general is the quotient of a change in
magunetic induction divided by the corresponding change in
magnetizing force, or (2) relative permeability, which is the
ratio of the absolute permeability to the magnetic constant
(V).
Note 12--The magnetic constant v,, is a scalar quantity differing in

value and uniquely determined by each electromagnetic system of units.

9

In the unrationalized cgs system 1,, is | gauss/oersied and the mksa
rationalized system vy, = 47 X 1077 H/m.

Note [3--Relative permeability is a pure number which is the same in
all unit systems. The value and dimension of absolute permeability
depends on the system of units employed.

Note 14—For any ferromagnetic material, permeability is a function of
the degree of magnetization. However, initial permeability, p . and
maximum permeabilily, p,, are unique values for a given specimen under
specified conditions.

Note 15-Except for initial permeability, 1, a numerical value for any
of the d-c permeabilities is meaningless unless the corresponding B or H
excitation level is specified.

Note 16-For the incremental perteabilities pA and pA i, a numerical
value 1s meaningless unless bath the™geiresponding values of mean
excitation level (B or H) and the excilisien range (AB or AH) are specified.

phase analysis—an ¢analyticdl technique that discriminates
between variables in, a" part undergoing electromagnetic
testing part Bys=the different phase angle changes that these
conditions produce’in a signal. (See also phase detection.)

phase angle-—the angular equivalent of the time displacement
between.corresponding points on two sine waves of the same
frequeney.

phasedetection—the derivation of a signal whose amplitude
is a function of the phase angle between two alternating
Currents, one of which is used as a reference.

phase-sensitive system—a system whose output signal is
dependent on the phiase relationship between the voliage
returned g a pickup or sensing coil and a reference
voltage.

phase shiff—a-change in the phase relationship between two
aftermaling quantities of the same frequency.

probe epil—a small coil or coil assembly that is placed on or
near the surface of examination objects.

probe coil clearance—the perpendicular distance between
adjacent surfaces of the probe and examination part; also
lift-off.

recovery time—the time required for an examingtion system
to return o its original state after it has received a signal.

reference coil—a coil or probe, which may be used in
conjunction with the appropriate material, to electrically
balance a comparative system.

rejection level—the value established for a signal above or
below which specimens are rejectable. or otherwise distin-
guished from the remaining specimens.

selectivity—the characteristic of an examination system that is
a measure of the extent to which an instrument is capable of
differentiating between the desired signal and disturbances
of other frequencies or phases.

sensitivity control—the control in the instrument that adjusts
the amplifier gain, and is one of the factors that determines
the capacity to detect discontinuities.

signal gradient—same as differential readout.

signal-to-noise ratio—the ratio of values to signal (response
containing relevant information) to that of noise (respounse
containing nonrelevant information).

skin depth—see depth of penetration.

skin effect—the phenomenon wherein the depth of penetration
of electric curents into a conductor decreases as the fre-
quency of the current is increased. At very high frequencies,
the current flow is restricted to an extremely thin outer layer
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of the conductor. (See also depth of penetration.)

speed effect—the phenomenon in electromagnetic testing of
which the evidence 1s a change in the signal voltage resulting
from a change in the relative motion between the specimen
and a test coil assembly.

standard depth of penetration (SDP)—see depth of penetra-
tion.

test coil—the section of the coil assembly that examines the
material under examination in a comparative system; the coil
used to examine the material in an absolute or differential
comparative system.

test quality level—see rejection level.

three way sort—an electromagnetic sort based on a signal
response irom the material under examination above or
below two levels established by three or more calibration
standards.

threshold level—the setting of an instrument that causes it to
register only those changes in response greater or less than a
specified magnitude.

threshold setting—the setting of the instrument that causes it
to register only those changes in eddy-current response
greater than a specified magnitude.

Note 17--Sensitivity and threshold settings usually are indicated by
arbitrary numbers on the control panel of the testing instrument. These
numerical settings differ among instruments of different types. It 1s,
therefore, not proper to translate a numerical setting on one instrument to
that of another type. Even among instruments of the same design and from
the same manufacturer, sensitivity and threshold settings may vary slightly
when detecting the same discontinuity. Therefore, undue emphasis on the
numerical value of sensitivity and threshold settings 1s not justified.

transducer—an electromagnetic device for converting electri-
cal energy into magnetic or mechanical energy and vice
versa.

tubing acceptance standard—a tube used to establish the
acceptance level with artificiibdiscontinuities as specified in
the applicable proddct standard.

two-way sort—an clectromagnetic sort based on a signal
response from. the material under examination above or
below a devel established by two or more calibration
standards.

wobble="an effect that produces variations in coil spacing
(operatignal lift-off) due to lateral motion of the specimen in
passiag-through an encircling coil.

Section D: Gamma- and E<Radiologic Testing4{ R} Terms
The terms defined in Section D are the direct responsibility ¢fSubcommittee F07.01 o1 Radiology (X and Gamma) Methods.
Additional radioldgic testing terms are found inshection H.

absorbed dose—the amount of energy imparted "By idnizing
radiation per unit mass of irradiated migtier. Dénoted by
“rad;” 1 rad = 0.01 j/’kg. ST unit is “gray#] gray =1 j/ke.

absorbed dose rate—the absorbed 'dosg per unit of time;
rads/s. SI unit, grays/s.

absorption—the process wheréby the mcident particles. or
photons of radiation are reduded Ir.number or energyis they
pass through matter.

accelerating potential—the “difference in elggtric: poiential
between the cathode.and anode in an X-ray tabe through
which a charged pasticie 1s accelerated; usgilly expressed in
units of kVyor BEY.

activation——in heutron radiographyg the-process of causing a
substangeste, become artificially radipactive by subjecting it
to bombardment by neutrong.gr other particles.

acute radiation syndrome—ithie immediate effects of a short
term, whole body overexposure of a person to ionizing
radiation. These effepts.includé nausea and vomiting, mal-
aise, increased tempekature,“and blood changes.

alphanumeric—term pertaining to both numbers and alpha-
betical characters, typically used to designate a device
capable of handling both types of characters.

alpha particle—a positively charged particle emitted by cer-
tain radio-nuclides. It consists of two protons and two
neutrons, and is identical to the nucleus of a helium atom.

amorphous selenium (a-Se) radiation detector array—an
array employing a biased amorphous selenium photo-
conductor that directly converts incident radiation into
electrical charge which can then be read to form a digital
image.

10

ameyphons silicon (a-Si) X-ray detector, n—an amorphous
silicon {a-Si) X-ray detector consists of a glass substrate
with 4 matrix of photodiodes fabricated from amorphous
§iliCon and switches arranged in rows and columns upon it;
the photodiodes are activated by light photons emitted from
a scintillator which is activated by X rays and is usually in
close contact with the diode matrix.

analog image—an image produced by a continuously variable
physical process (for example, exposure of film).

analog to digital converter (a/d)—a device that changes an
analog signal to a digital representation of the signal.

anode—the positive electrode of a discharge wbe. In an X-ray
tube, the anode carries the target.

anode current—the electrons passing from the cathode to the
anode in an X-ray tube, minus the small loss incurred by the
back scatiered fraction.

aperture—an opening in material, space, or time over which
an element is considered to be active.

area of interest—the specific portion of the object image on
the radiograph that is to be evaluated.

array processor—a special purpose logical processing device
that performs extremely fast mathematical operation on
digital arrays.

artifact—spurious indication on a radiograph arising from, but
not limited to, faulty manufacture, storage, handling. expo-
sure, Or processing.

attenuation (X-ray)—reduction of radiation beam intensity
caused by the interactions of the beam with the matter
through which it passes.
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autoradiograph—the image of an object containing a radio-
element obtained, on a recording medium, by means of its
own radiation.

bhack scattered radiation—radiation which is scatiered more
than 90° with respect to the incident beam, that is, backward
in the general direction of the radiation source.

betatron—an electron accelerator in which acceleration is
provided by a special magnetic field constraining the elec-
ons to a circular orbit. This type of equipment usually
operates at energies between 10 and 31 MEV,

blocking or masking—surrounding specimens or covering
their sections with absorptive material.

blooming—in radiologic real-time imaging, an undesirable
condition exhibited by some image conversion devices and
television pickup tubes brought about by exceeding the
allowable input brightness for the device, causing the image
to go into saturation, producing a fuzzy image of degraded
spatial resolution and grey scale rendition.

blow back—the enlargement of a minified radiograph to its
original size by use of an optical direct reader.

cassette—a light-tight container for holding radiographic re-
cording media during exposure, for example, film, with or
without intensifying or conversion screens.

characteristic curve—the plot of density versus log of expg-
sure or of relative exposure. (Also called the D-log E cuive
or the 4 and D curve.)

cine-radiography—the production of a series of radipgraphs
that can be viewed rapidly in sequence, thus“tredting an
illusion of continuity.

collimator—a device of radiation absorbengmateriapintended
for defining the direction and angulat.divergence of the
radiation beam.

composite viewing—the viewing @k (W& or more superig-
posed radiographs from a multiple film exposure.

compton scatter radiation—sthe scattéred X-ray or gimig
ray which results from the inélgsti¢ scattering of ad nmident
X-ray or gamma raypn.an <lectron. Sincesthe gjected
electron has short range in.most materials, it'is not consid-
ered part of the scatidred radiation.

computed radislogy (photo stimulated laminescence
method )—4 two=step radiological imaging process; first, a
storage-phosphor imaging plate<is, expused to penetrating
radiatiofii scgond, the luminescence fypm the plate’s photo-
stimulablestiminescent phospher is detected, digitized, and
presented via hard copy or a'iCRT.

constant potential—a method of electrically generating x-rays
by placing a constant.figtentiat'electrical source (voltage and
current) across the x-ray tube anode and cathode; the ripple
component of the constant potential electrical source is
typically less than 2.0 %.

contrast semsitivity—a measure of the minimum percentage
change in an object which produces a perceptible density/
brightness change in the radiological image.

contrast stretch—a function that operates on the greyscale

values in an image (0 increase or decrease image contrast.

definition, image definition—the sharpness of delineation of
image details in a radiograph. Generally used qualitatively.

densitometer—a device for measuring the optical density of
radiograph film.

density (film)—-sec film density.

density compuarison strip—alternative term for step-wedge
comparison filim.

digital—the representation of data or physical quantities in the
form of discrete codes, such asssimmerical characters, rather
than a continuous stream.

digital image—an image composed-0f discrete pixels each of
which is characterized by.a @igitally represented luminance
level.

digital image acguisition system—a system of electronic
components which, By either directly detecting radiation or
convertinganatogradiation detection information, creates an
image of theésspatial radiation intensity map comprised of an
array of discrete digital intensity values (see pixel).

digital finage enhancement—any operation used for the
purpose of enhancing some aspect of the original image.

digital iihage processing system—a system which uses algo-
zithms to process digital image data.

digitize (for radivblogy)—the act of converting an analog
image or signal g digital presentation.

dynamic range (for.radiology)—the span of signal intensity
which defings the system’s range of performance.

equivalent LO.I. sensitivity—that thickness of 1.Q.L ex-
priggsed a5 a percentage of the section thickness radiologi-
cally, examined in which a 2T hole or 2 % wire size
equivalent would be visible under the same radiological
conditions.

etquivalent penetrameter sensitivity—that thickness of pen-
etrameter, expressed as a percentage of the section thickness
radiographed, in which a 2T hole would be visible under the
same radiographic conditions.

erasable optical medimm—an erasable and rewritable storage
medium where the digital data is represented by the degree
of reflectivity of the medium recording layer; the data can be
altered.

exposure, radiographic exposure—the subjection of a re-
cording medium to radiation for the purpose of producing a
latent image. Radiographic exposure is commonly expressed
in terms of milliampere-seconds or millicurie-hours for a
known source-to-film distance.

exposure table—a summary of values of radiographic expo-
sures suitable for the different thicknesses of a specified
material.

film contrast—also called gradient: a quantitative expression
of the slope or steepness of the characteristic curve of a film;
that property of a radiographic film material which is related
to the magnitude of the density difference resulting from a
given difference of the logarithmic exposure dose.
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film density—the quantitative measure of film blackening
when light is transmitted or reflected.

D =log (I or D =log (IyR)

where:

D = density,

I, = light intensity incident on the film,
I = light intensity transmitted, and

R light intensity reflected.

filn speed—a numerical value expressing the response of an
image receptor to the energy of penetrating radiation under
specified conditions.

filter—uniform layer of material, usually of higher atomic
number than the specimen, placed between the radiation
source and the film for the purpose of preferentially absorb-
ing the softer radiations.

flucrescence—the emission of light by a substance as a result
of the absorption of some other radiation of shorter wave-
lengths only as long as the stimulus producing it is main-
tained.

fluorescent screen—alternative term for intemsifying screen
{b).

fluoroscopy—the visual observation on a fluorescent screen of
the image of an object exposed to penetrating, ionizing
radiation.

focal spot—for x-ray generators, that area of the anode feaggets
of an x-ray tube which emits x-ray when bombasiled with
electrons.

fog—a general term used to denote any incrédse in optical
density of a processed photographic emulsion vdused by
anything other than direct action ofiéthe image forming
radiation and due to one or more gfthe {ollewing:
{a) aging—deterioration, before Gizaftér exposure, or bogh,
resulting from a recording madium that has been stored for
too long a period of time, @z ofher improper conditions.
{b) base—the minimusy unifepn density inhefent in a
processed emulsion withotgprior exposure.
{c) chemical—resulting from unwanted reaetions during
chemical processing,
(d) dichroic—:¢haragterized by the produgtion of colloidal
silver withiiithe téveloped sensitive Hyer.
{e) exposure—drising from any umvanted exposure of an
emulsion to ionizing radiation or light"at any time between
manufacture and final fixing.
{(f) oxidation—caused by exposure to air during developing.
{g) photographic—azising solely from the properties of an
emulsion and the precessing conditions. for example, the
total effect of inherent fog and chemical fog.
{h) threshold—the minimum uniform density inherent in a
processed emulsion without prior exposure.

fog density—a general term used to denote any increase in the
optical density of a processed film caused by anything other
than the direct action of the image-forming radiation.

forward scattered radiation—radiation which is scattered
less than 90° with respect to the incident beam, that is,
forward in the general direction of the radiation source.

gamma-radiography—a technique of producing radiographs
using gamma-rays.

gamma ray—electromagnetic penetrating radiation having its
origin in the decay of a radioactive nucleus.

geometric unsharpness®—the penumbral shadow in a radio-
logical image which is dependent upon 1) the radiation
source dimensions, 2) the source to object distance, and 3)
object to detector distance.

graininess—the visual impression of irregularity of silver
deposit in a processed film.

half-life—the time required for one half of a given number of
radicactive atoms to undergo decay.

half-value layer (HVYL)—the thickness of an absorbing mate-
rial required to reduce the intensity of a beam of incident
radiation to one half of itssariginal intensity.

half-value thickness—<the thickness of a specified substance
which, when introdluced 4nto the path of a given beam of
radiation, reduegs fSgigtensity to one half.

image data filé=sadigital file containing radiological image
and text iiformation.

image definitiovz—see definition.

image processing—a method whereby digital image data is
tragsformed through a mathematical function.

image guality indicator (IQI)—in industrial radiology, a
device or combination of devices whose demonsirated image
OF images provide visual or quantitative data, or both, to
determine radjglogic quality and sensitivity. Also known as
a penetrameter {disparaged).

Note 18—It"s fbteintended for use in judging size nor eslablishing
acceptandedlimits, of discontinuities.

indfeation, i—the response or evidence from a nondestructive
examipation that requires interpretation to determine rel-
evance.

intensifying screen—a material that converts a part of the
radiographic energy into light or electrons and that, when in
contact with a recording medium during exposure, improves
the quality of the radiograph, or reduces the exposure time
required to produce a radiograph, or both. Three kinds of
screens in common use are:

{a) metal screen—a screen consisting of dense metal (usu-
ally lead) or of a dense metal compound (for example, lead
oxide) that emits primary electrons when exposed to X- or
£amma-rays.

{b) fluorescent screen—a screen consisting of a coating of
phosphors which fluoresces when exposed to X or gamma
radiation.

{¢) fluorescent-metailic screen—a screen consisting of a
metallic foil (usually lead) coated with a material that
fluoresces when exposed to X or gamma radiation. The
coated surface is placed next to the film to provide fluores-
cence; the metal functions as a normal metal screen.

IQT sensitivity—in radiography, the minimum discernible
image and the designated hole in the plaque-type, or the
designated wire image in the wire type image quality
indicator.

keV (kile electrom volt}—a unit of energy equal to one
thousand electron volts, used 1o express the energy of

7 Mathematical derivation of geometric unsharpness is provided in Guide E 94.
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X rays, gamma rays, electrons, and neutrons.

kV (kilo volt)—a unit of electrical potential difference equal to
one thousand volts, used to described the accelerating
potential of an X-ray tube.

latent image—a condition produced and persisting in the
image receptor by exposure 10 radiation and able to be
converted into a visible image by processing.

lead screen—see intensifying screen (a).

line pairs per millimetre—a measure of the spatial resolution
of an image conversion device. A line pair test pattern
consisting of one or more pairs of equal width, high contrast
lines and spaces is utilized to determine the maximum
density of lines and spaces that can be successfully imaged.
The value is expressed in line pairs per millimetre.

line pair test pattern—a pattern of one or more pairs of
objects with high contrast lines of equal width and equal
spacing. The pattern is used with an imaging device (o
measure spatial resolution.

linear accelerator—an electron generator in which the accel-
eration of the particles is connected with the propagation of
a high-frequency field inside a linear or corrugated
waveguide.

location marker—a number or letter made of lead (Pb) or
other highly radiation attenuative material that is placed on
an object to provide traceability between a specific ared an
the image and the part.

low-energy gamma radiation—gamma radiation h3%ing en-
ergy less than 200 keV.

luminosity—a measure of emitted light intensity.

mA (milliampere)—a unit of current equalio 0.00F amperes,
used to express the tube current of an“Xémy tube.

magnetic storage medium—a storige, medium that uses
magnetic properties (magnetic dipalgs)to store digital data
(for example, a moving drumydisk, or tape or a static ¢gre or
film).

MeV (mega or million electron wolts)—a unit of entiey equal
to one million electron™#elisiused o expresgdihe eneigy of
K-rays, gamma rags, elecirons, and neutrons.

micro focus X-pay tube-—an X-ray tube having an effective
focal spot size met gréater than 100 gm.

milliamperes (i A)-the technical ferm is#ube current and is
defined.asathe "current passing bétween the cathode and
anode duripg the operation .@f an x-fay tube, measured in
milliamperes (mA) and usuvally taken as a measure of x-ray
intensity.

minifocus X-ray tube=—an X-rdy tube having an effective
focal spot size between 1007and 400 um.

MV (mega or million volt)—a unit of electrical potential
difference equal to one million volts, used to describe the
accelerating potential of an X-ray tube.

net density—total density less fog and support (film base)
density.

neutron radiography (NRT)—a process of making an image
of the internal details of an object by the selective attenua-
tion of a neutron beam by the object.

noise—the data present in a radiological measurement which is
not directly correlated with the degree of radiation attenua-
tion by the object being examined.

non-erasable optical data—a non-erasable, non-rewriteable
storage medium where the digital data is represented by the
degree of reflectivity of the mediums recording layer. The
data cannot be alered.

nonscreen-type film (direct-type film)—X-ray film designed
for use with or without metal screens, but not intended for
use with salt screens.

nuclear activity—the number of disintegrations occurring in a
given guantity of material per unit of time. “Curie” is the
unit of measurement. One curigds.equivalent to 3.7 X 10 '
disintegrations per second.

object-film distance—the distanCebetween the surface of the
source side object and the phane of the recording medium,

Note 19---In the case where the fecording medium is placed directly in
contact with the object being examined, the distance is equal to the
thickness of the ohject.

optical density—the degree of opacity of a translucent me-
dium (darketiigg of film) expressed as follows:

oD = log (I/1) 1))
where:
O = optical density,
F = light intensity incident on the film, and
1 = light intehisifypiransmitted through the film.

optical line palr test pattern—see line pair test pattern.

pair preductivn——the process whereby a gamma photon with
energy. geatér than 1.02 MeV is converted directly into
mattegzin the form of an electron-positron pair. Subsequent
annihjlation of the positron results in the production of two
0.511 MeV gamma photons.

pencil beam—a radiation beam which has little divergence,
usually created by collimating an intense source of radiation.

penetrameler—alternative term for image quality indicator.

penetrameter sensitiviry—alternative term for 1QI sensitivity.

phosphor—any substance that can be stimulated to emit light
by incident radiation.

photo fluorography—a photograph of the image formed on a
fluorescent screen.

photostimulable luminescence—the physical phenomenon of
phosphors absorbing incident ionizing radiation, storing the
energy in quasi-stable states and emitting luminescent radia-
tion proportional to the absorbed energy when stimulated by
radiation of a different wavelength.

photostimulable luminescent phosphor—a phosphor capable
of storing a latent radiological image which upon laser
stimulation will generate luminescence proportional to the
radiation intensity.

pixel—The smallest addressable element in an electronic
image.

pixel, display size—the dimensions of the smallest picture
element comprising the displayed image. given in terms of
the imaged object’s dimensions being represented by the
element.

pixel size—the length and width of a pixel.

primary radiation—radiation coming directly from the
source.
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radiograph—a permanent, visible image on a recording me-
dium produced by penetrating radiation passing through the
material being tested.

radiographic contrast—the difference in density from one
area to another of a radiograph, resulting from the combi-
nation of film contrast and subject contrast.

radiographic equivalence factor—that factor by which the
thickness of a material must be muliiplied in order w©
determine what thickness of a standard material (often steel)
will have the same absorption.

radiographic exposure—see exposure.

radiographic inspection—the use of X rays or nuclear radia-
tion, or both, to detect discontinuities in material, and to
present their images on a recording medium.

radiographic quality—a qualitative term used to describe the
capability of a radiograph to show flaws in the area under
examination.

radiographic sensitivity—a general or qualitative term refer-
ring to the size of the smallest detail that can be seen on a
radiograph, or the ease with which details can be seen.

radiography—the art, act, or process of making radiographs.

radioclogical examination—the use of penetrating ionizing
radiation 1o display images for the detection of discontinui-
ties or to help ensure integrity of the part.

radiclogy—the science and application of X rays, gamma r4ys,
neutrons. and other penetrating radiations.

radioscopy—the electronic production of a radiologigal image
that follows very closely the changes with time.of the abject
being imaged.

rare earth screens—see intensifying screemn

real-time radioscopy—radioscopy that iszapable of following
the motion of the object without limitation f time.

recording media—material capable®f ¢apturing or storing, or
both, a radiological image in digital™és-analog form.

recording medium—a film o detector that converts radiatiag
into a visible image.

representative quality <indicator (RQI)—an aetyal” part or
similar part of comparablg,geometry and atfépuition char-
acteristics to that "ofighe test part(s), that haSiknown or
measurable féatures, or both, representmy“the facets of
nonconformsanec for which the test pagt is 1 be examined.

scintillators and scintillating crystals=—i detector that con-
verts ioiizditg radiation to light.

screen—alteriative term for inteasifying screen.

secondary radiation—radiation emitted by any substance as
the result of irradiation by the primary source.

sensitivity——sece contrastsensitivity, equivalent 1QI sensitiv-
ity, equivalent penetrameter sensitivity, 1QI sensitivity,
radiographic sensitivity.

shim—a material, typically placed under the IQI which is
radiologically similar to the object being imaged.

signal—the data present in a radiological measurement which
is directly correlated with the degree of radiation attenuation
by the object being examined.
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source—a machine or radioactive material that emits penetrat-
ing radiation.

source-film distance—the distance between the radiation-
producing area of the source and the film.

step wedge—a device with discrete step thickness increments
used to obtain an image with discrete density step values.

step-wedge calibration film—a step-wedge comparison film
the densities of which are traceable to a nationally recog-
nized standardizing body.

step-wedge comparison film—a suip of processed film car-
rying a stepwise array of ingreasing photographic density.

step wedge comparison film—a radiograph with discrete
density steps that have beém,yeritied by comparison with a
calibrated step wedge filny

storage phosphor imaging plate—a flexible or rigid reusable
detector that storeéssgeradiological image as a result of
exposure to-péaetrating radiation.

subject contrast—the logarithm of the ratio of the radiation
intensities tragsmitted through selected portions of the speci-
men

system .induced artifacts—anomalies that are created by a
system gduring the acquisition, display processing, or storage
of a digital image.

system noise—the goise present in a radiological measurement
resulting fromethe individual elements of the radiological
system.

target—that piagt of #he anode of an X-ray emitting tube hit by
the electronrbeam.

tenth-valte-laver (TVL)—the thickness of the layer of a
specified substance which, when introduced into the path of
a given narrow beam of radiation reduces the intensity of this
radiation by a factor of ten.

tomography—any radiologic technique that provides an im-
age of a selected plane in an object 1o the relative exclusion
of structures that lie outside the plane of interest (see
tomogram and (CT) computed tomography).

total image unsharpness—the blurring of test object features,
in a radiological image resulting from any cause(s).

translucent base media—materials with properties that allow
radiological interpretation by transmitted or reflected light.

transmission densitometer—an instrument that measures the
intensity of the transmitted light through a radiographic film
and provides a readout of the transmitted film density.

transmitted film density—the density of radiographic film
determined by measuring the transmitted light.

tube current—the current, measured in milliamperes, passing
between the cathode and anode during the operation of an
X-ray tube.

tube current—the transfer of electricity, created by the fow of
electrons, from the filament to the anode target in an X-ray
tube; usually expressed in unit of milliamperes.

vacuum cassette—a flexible light-tight container that, when
operated under a vacuum, holds film and screen in intimate
contact during a radiographic exposure.
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Section E: Leak Testing (LT) Terms
The terms defined in Section E are the direct responsibility of Subcommittee E07.08 on Leak Testing Methods.

absolute manometer—a manometer whose calibration can be
calculated from the measurable physical constants of the
instrument and for which calibration is the same for all ideal
£ases.

absolute pressure—pressure above the absolute zero corre-
sponding to empty space, that is, local atmospheric pressure
plus gauge pressure.

absorption—in leak testing, the binding or incorporation of
gas in the interior of a solid (or liquid).

accumulation test—a leak test used to detect very small leaks
in which gas contained in a component being tested will, if
a leak is present, collect for a specified period of time in a
closed evacuated chamber into which the component has
been placed. At the end of the test period the chamber is
opened to a leak detector which is sensitive to the gas.

alkali ion diode—a sensor for halogen gases. (See also
halogen leak detector (2).)

aperture leak—a leak of such geometric configuration that the
length of the leakage path is much smaller than the shortest
diameter of the path, so that the leak may be considered the
equivalent of an opening in an infinitesimally thin wall.

atmosphere (standard)—the pressure exerted by a mercury
column 760 mm in height at 0°C under standard accelesgtion
of gravity; equivalent (o 101 325 Pa.

atmospheric pressure—the pressure of the aupospherg.at a
specified place and time (see Table 1).

atomic mass unit (amu)—the unit of measare of the mass of
a particle (atom, molecule, ion. and so forth), defined as 1/12
of the mass of carbon-12. The numegical vilie of the mass
of a particle in terms of amu i§identical with the older
atomic weight.

audible leak indicator—an aggessory to a leak detectgr which
converts the output sigaal 6 ap audible note whose fre<
quency is a function efighesleakage rate.

back pressure—Samg_as forepressure.

back pressure test—-Simtenas pressure-evaepation' teést,

background signal—ip. leak testing, the steady ot fluctuating
output sigsal ef the leak detector caused bysthe presence of
restdual tracefigas or other substdnigeto which the detecting
elementrésponds.

backing punip—Same as fore pump.

backing space—the space between a backing pump (fore
pump) and the associated diffusion pump (or other type of

TABLE 1 Composition and Partial Pressures of the Atmosphere

Constituent Volume % Partial Pressure, kPa

At sea level (atmospheric pressure is 101 kPa):

Oxygen 21 {0.21 X101 =) 21
Nitrogen 78 (0.786 X 101 =) 79
Cthers 1 (0.01xX101=) 1

Total atmaspheric pressure, 101
At 3700-m alfitude (atmosphere pressure is 84 kPa):

Oxygen 21 (0.21 X 84 =) 13
Nitrogen 78 (0.78 X 64 =} 50
Others 1 001 x84=)_1

Total atmospheric pressure, 684

pump requiring a fore pump). (See also ballast.)

backing space technique—a method of testing for leaks in
which the leak detector is connected to the backing space to
take advantage of the compression of gas that occurs
between the vacuum system and the backing pump, due (o
the action of the diffusion pump (or other type of pump of
high speed relative to its backimgipump).

bake-out—in leak testing, theslggassing of a vacuum system
by heating during the pumping peecess.

ballast—in leak testing, a, bagking space large enough to
maintain a low forgpressurg. when the fore pump is tempo-
rarily stopped.

Bayard-Alpert gdonization gauge—see iomnization vacuum
gauge.

bell jar—a contaidger, open at one end (usually the bottom),
which.is used"as a vacuum chamber or test vessel.

bell jar testing—a test used for detecting leakage from an
objectecompletely or partially filled with a tracer gas and
placed in a vacuum chamber or bell jar.

bowib test—see pressure-evacuation test.

bubble immersien test—a form of leak test of gas-containing
enclosures in whichileak is indicated by the formation of a
bubble at the site of a leak.

clean-up—in‘eak testing, the time required for a leak testing
system . retuce its signal output to 37 % of the signal
indicated at the time the tracer gas ceases to enter the leak
systemr. Also called clean-up time.

elusec—an obsolete unit of flow rate equal to 10-2 lusecs.

copld-cathode ionization gauge—see ionization vacuum
gauge.

concentration ratio—in leak testing, the ratio of the number
of atoms (molecules) of a given constituent of a (gas)
mixture to the total number of atoms (molecules) in the
mixture. For ideal gases the concentration ratio has the same
value as the volume fraction or the partial pressure of the
constituent.

conductance—in leak testing, the ratio of the throughput
(under steady state, conservative conditions) of a gas flowing
through a conduit or an orifice to the difference in the partial
pressures of the gas at the two ends of the conduit or on the
two sides of the orifice, expressed in volume units per unit
time, such as cubic metres per second.

cracking—in leak testing, same as dissociation.

differential leak detector—a leak detector employing two
similar gauge tubes in a bridge circuit with a trap which is
selective for the tracer gas between the system and one of the
tubes.

differential Pirani gauge—a leak detecting device employing
two similar Pirani tubes as arms of a Wheatstone bridge.

diffusion—in leak testing, the flow of the gas through a
substance in which the gas actually migrates through the
crystal lattice of the substance rather than through a geo-
metrical leak {molecular diameters versus hole dimension).

discharge pressure—in leak testing, same as forepressure.
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discharge tube leak indicator—a glass tube attached 10 a
sysiem being leak tested, with the glass tube having elec-
trodes attached to a source of high-frequency high voltage,
such as a Tesla coil or induction coil, so that changes in the
color of the electrical discharge can be observed when a
suitable tracer gas (methane, carbon dioxide, alcohol) flows
through the leak.

dissociation—in leak testing, the breakdown of a substance
into two or more constituents.

Nore 20--Dissociation 1s sometimes referred to as cracking.

drift—in leak testing, the relatively slow change in the
background output level of the leak detector due to the
electronics rather than a change in the level of the tracer gas.

dynamic leak test—a form of leak test in which some of the
tracer gas entering through a leak is continually removed for
SENsing purposes.

dynamic leakage measurement—Ileakage determined by
measuring the tracer gas equilibrium partial pressure while
the system is actively being pumped.

dynamic sensitivity of leak detector—the minimum leak rate
that the detector is capable of detecting while the enclosure
under test is actively being evacuated continuously under
specified conditions.

equivalent nitrogen pressure—the calculated pressure that a
gauge or another device would indicate if the gas in the
device were replaced by nitrogen at the same miolecular
density.

exhaust pressure—in leak testing, same as forepressure:

exhaust tubulation—Same as pump-out tubulation:

flooded system—a system which, while being tested, becomes
so filled with tracer gas as to make impractidable further leak
testing.

flow—Same as flow rate.

flow rate—in leak testing, (/)the rate at which gas passés g
given cross section of a systeni. defermined by the praiuct of
the volume passing pegunit time and its (partialy pressure at
the cross section; (2) d product of the (paitial) pressure
difference of a gas atithe ends of a conduig or acriss the face
of an orifice, and the conductance of the gasfar the conduit
or orifice. BExpressed in pressure-voldme pér unit time, such
as pascal~cubig metres per second,

fore-line-ifilleak testing, the line between a fore pump and the
pump it baeks.

fore-line valve—in leak testing, a vacuum valve placed in the
fore-line to permit isolation of the diffusion pump from its
backing pump.

forepressure—in leak testing, the total pressure on the outlet
side of a pump measured near the outlet port. Sometimes
called the back pressure, backing pressure, outlet pressure,
exhaust pressure, or discharge pressure. In discussing the
action of a vapor jet, the term forepressure may be used o
designate the total pressure of the gas against which the jet
impinges.

fore pump—in leak testing, the pump that produces the
necessary fore vacuum for a pump which is incapable of
discharging gases at atmospheric pressure. Sometimes called
the backing pump.

gauge pressure—difference between the absolute pressure and
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atmospheric pressure.

gas—the state of matter in which the molecules are practically
unrestricted by intermolecular forces so that the molecules
are free to occupy all space within an enclosure. In vacuum
technology, the word gas has been loosely applied 1o the
uncondensed gas and vapor within a vacuum system.

halegen—any element of the family of the elements fluorine,
chlorine, bromine, and iodine. Compounds do not fall under
the strict definition of halogen. However, for the purpose of
this standard, this word provides.a convenient descriptive
term for halogen-containing gompeunds. Of significance in
halogen leak detection are those which have enough vapor
pressure to be useful as fréger geses.

halogen leak detector=—a yleak detector that responds to
halogen tracer gases. Also called halogen-sensitive leak
detector or halide ledlgdetector. ({) The copper-flame detec-
tor or halide®tmeh. consists of a bunsen burner with flame
impinging gn a copper plate or screen, and a hose with
sampling probe 1o carry tracer gas to the air intake of the
burnet, 12) The alkali-ion diode halogen detector depends on
thevariation of positive ion emission from a heated platinum
anode.whien halogen molecules enter the sensing element.

helium bombing—a pressure-evacuation test in which helium
is'used as the test gas.

helium drift—(74.in leak testing with a probe, the drift from a
leak or permeable gasket located at some distance from the
end of the Frobe but which is detected by the probe and can
mislead thewdperator into suspecting the area near the probe;
{2) a gradual wandering of the output meter needle of the
[eak detector due to slowly changing helium concentrations
(either- due to a leak or outgassing) in the detector tube.
Expressed in scale divisions per unit time.

helium leak detector—a leak detector using helium as the
tracer gas.

hermetically tight seal—a seal which does not exhibit leakage
when dynamically tested with commercially built leak de-
tectors that are sensitive to a gas on the pressure side
opposite to the side on which the leak detector is located, or
which does not exhibit leakage with any form of liquid test.

high vacuum—see Table 2.

holding pump—a fore pump used to hold a vapor pump at
operating conditions while a roughing pump reduces the
system pressuie to a point at which the valve between the
vapor pump and the system can be opened without stopping
the flow of vapor from the nozzles.

hood test—an overall test in which an object under vacuum
test is enclosed by a hood which is filled with tracer gas so
as to subject all parts of the test object to examination at one
time. A form of dynamic leak test in which the entire
enclosure or a large portion of its external surface is exposed

TABLE 2 Degrees of Vacuum

Degrees of Vacuum

Approximate Pressure Hange

Low 100 kPa to 3 kPa
Medium 3 kPato 0.1 Pa
High 0.1 Pato 0.1 mPa
Very high 0.1 mPa to 0.1 pPa
Ultra high 0.1 pPa and less
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to the tracer gas while the interior is connected to a leak
detector with the objective of determining the existence of
leakage.

hot-cathode ionization gauge—see ionization vacuum gauge,

hot-filament ionization gauge—see ionization vacuum gauge.

hvdraulic pressure test—Same as hydrostatic test.

hydrostatic test—in leak testing, a pressure test in which the
component being tested is filled completely with water or
another liquid. Pressure, if required, is then applied to the
liquid for the required time and the outside of the component
is examined visually for leaks.

ideal gas—a gas that obeys Boyle’s law and has zero heat of
free expansion (or also obeys Charles’ law). Also known as
a perfect gas.

in-leakage rate—the combined leakage rate from all existing
leaks in a specified evacuated vessel in pressure volume
units per unit of tme.

imlet—the opening, flange. connection. or coupling on a leak
detector or leak testing system through which the tracer gas
may enter due to a leak in an object under test.

inlet flange—see inlet.

inlet port—see inlet.

inside-out testing—see bell jar testing.

fon pump—an electrical device for pumping gas comprising a
means for ionizing the gas and a system of electrodes it
suitable potentials, and in some cases also a magnetic held,
which causes the ions formed to move wowards g Sugtace on
which they are absorbed or buried.

ion source—in leak testing, that pait of a leak detcetortube in
which tracer gas is ionized preliminary, to being detected.

ionization potential—the minimum énérgy,  expressed in
(electron) volts, required to removean glectron from an atom
or molecule to form a positive ion.

fonization vacuum gauge—g vacuum gauge comprising. a
means of ionizing the gas malecules, electrodes to fadilitawe
the collection of the gositive 10ns formed, and migans of
indicating the magnitudeiof the collected iom cutrent. Vari-
ous types of ionizatien gauges are distinguishég in accor-
dance with the¢ method of producing the¥enization. The
common types ae as follows:
{a) hot-eqthode ionization gauges=~the Woms are produced by
collisiopsa®ith electrons emitted fiom a hot filament (or
cathode) and accelerated by.an electric field. Also called
hot-filament ionization gaugg, or simply ion gauge. The
Bayard-Alpert ionization gauge employs a tube with an
electrode structure {esigned ~to minimize X-ray-induced
electron emission from the ion collector.
{(b) cold-cathode ionization gauge—the ions are produced
by a cold-cathode discharge, usually in the presence of a
magnetic field which lengthens the path of the elecirons
between cathode and anode. The discharge tube is a trans-
parent tube in which the color and form of a cold-cathode
discharge (without the presence of a magnetic field) gives an
indication of the pressure and the nature of the gas. The
Phillips ionization gauge is a cold-cathode ionization gauge
in which a magnetic field is directly parallel to the axis of an
annular electrode (normally the anode) located between two
plate electrodes perpendicular to the axis. Various modifica-

=1

tions of the Penning gauge are named after the inventors, and
certain types are referred to as magnetron vacuum gauges.
{c) radioactive ionization gauge—the ions are produced by
radiations (usually alpha particles) emitted from a radicac-
tive source.

isolation test—in leak testing, a method of determining
whether a leak is present in a system, or of obtaining an
estimate of its magnitude, by observing the rate of rise of
pressure in the evacuated system when the system is isolated
from the pump. (See also rate of rise.)

Krypton 85—a tracer gas used to test for leakage when the
radioisotope leak test method g.used.

leak—a hole, or void in theiswall of an enclosure, capable of
passing liquid or gas“frone one side of the wall to the other
under action of pressure of concentration differential existing
across the walls#independent of the quantity of fiuid flowing.

leak artifact—a&d@enigg-used to introduce gas into a system at
a controlléd. rate, usually 1077 mol/s or less.

leak detector—a device for detecting, locating, or measuring,
or ceriibination thereof, leakage.

leak tésting—comprises procedures for detecting or locating or
measuring leakage, or combinations thereof.

leakage rate—the flow rate of a liquid or gas through a leak at
4 given tempergture as a result of a specified pressure
difference acress. the leak. Standard conditions for gases are
25°C and 100 kPa."leakage rates are expressed in various
units such'ds:pascdl cubic metres per second or pascal litres
per segond €see Table 3).

low vacuum-—see Table 2.

luséc—aunit of flow rate equal to 0.133 mPa-m’/s.

maskinig—in leak testing, the covering of a section of a test
object 80 as 1o prevent tracer gas from entering leaks that
may exist in the covered section.

mass number—the whole number nearest to the atomic mass
expressed in either atomic mass units or as (chemical)
atomic weight.

mass spectrometer (M.S.)—an instrument that is capable of
separating ionized molecules of different mass to charge

TABLE 3 Conversion Factors for Leak Testing

To Cenvert from To Multiply Column 1 by
Leakage Hate:

atm.cm?/s Pa.ms 1.10 x 107!
micron-litres/s Pa-ms 1.33 x 107¢
micron-it?h Pa-m¥s 1.05 X 107
pascallitres/s Pa-m¥s 1.00 X 1079
STD-cm¥s Pa.m%s 1.01 x 107"
torr-litres/s Pa.m¥/s 1.33 X 107"
Pressure:

atmosphers (std) Pa 1.01 X 10°
bar Pa 1.00 X 10°
micrometre of Hg Pa 1.33 X 107"
micron Pa 1.33 x 107"
millimetre of Hg Pa 1.33 X 107
pounds-forcefin.? Fa 6.89 x 107
torr Pa 1.33 X 102
Viscosity:

centipoise Pas 1.00 X 1079
poise Pa.s 1.00 x 107"
Violume:

cm?® m? 1.00 X 107
ft? m? 2.83 x 107
litre m? 1.00 X 1079




4 1316 - 070

ratio and measuring the respective ion currents, The mass
spectrometer may be used as a vacuum gauge that relates an
output which is proportioned to the partial pressure of a
specified gas, as a leak detector sensitive to a particular
tracer gas, or as an analytical instrument to determine the
percentage composition of a gas mixture. Various types are
distinguished by the method of separating the ions. The
principal types are as follows:
(a) Dempster (M.§.)—The ions are first accelerated by an
electric field through a slit, and are then deflected by a
magnetic field through 180° so as to pass through a second
slit.
{b) Bainbridge-Jordan (M.5.)—The ions are separated by
means of a radial electrostatic field and a magnetic field
deflecting the ions through 6(0° so arranged that the disper-
sion of ions in the electric field is exactly compensated by
the dispersion in the magnetic field for a given velocity
difference.
{¢) Bleakney (M.S.)—The ions are separated by crossed
electric and magrnetic fields. Also called cross fields (M.S.).
(d) Nier (M.S5.)—A modification of the Dempster (M.S.) in
which the magnetic field deflects the ions.
(e) Time of Flight (M.S.)—The gas is ionized by a pulse-
modulated electron beam and each group of ions is accelers
ated toward the ion collector. Tons of different mass to charge
ratios traverse their paths in different times.
(f) Radio-Frequency (M.5.)—The ions are accelerdtgd inty a
radio-frequency analyzer in which ions of a selected mass to
charge are accelerated through openings in a serigs of spaced
plates alternately attached across a radiofirequency oscilla-
tor. The ions emerge into an electrostatiesfield which permits
only the ions accelerated in the<#malyzef to reach the
collector.
{g) Omegatron (M.5.)—Thesions at accelerated by, the
cyclotron principle.

mass spectrometer leak détector-"a mass spectroipeier ad-
justed to respond only ta thestracer gas.

mass spectrum—a ecord,” graph, table, and Sé;forth, that
shows the relagive aumber of ions of varjoys mass that are
produced whefiia given substance ig proeéssed in a mass
spectrometes

mean free path-=the average distance that'a molecule travels
between suceessive collisions with other molecules.

mediom vacuum—see Table 2,

micrometre—a unit of length equal to one millionth of a
metre.

micron—a term for migrometre.

micron of mercury—a unit of pressure equal to that exerted
by a column of mercury standing one micrometre high.

millimetre of mercury—a unit of pressure corresponding to a
column of mercury exactly 1 mm high under standard
acceleration of gravity. Sometimes called torr.

minimum detectable leakage rate—the magnitude of the
smallest leakage rate that can be unambiguously detected by
a given leak detector in the presence of conditions existing at
time of test.

molecular flow—the flow of gas through a passage under
conditions such that the mean-free path is greater than the
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largest dimension of a transverse section of the passage.

molecular leak—a leak of such geometric configuration that
gas fow through it obeys the laws of molecular flow
{Knudsen’s law). The flow is proportional to the difference
of the end pressures and inversely proportional to the square
root of the molecular weight of the gas.

newton (N)—the SI unit of force (kg-m/s?).

noncondensable gas—a gas whose temperature 1s above its
critical temperature, so that it cannot be liquefied by increase
of pressure alone.

occlusion—the trapping of undmssolved gas in a solid during
solidification.

outgassing—the evolution of gigfrom a material in a vacuum.

outlet pressure—see forepressure.

palladium barrier feak detector—a leak detector using hy-
drogen as thedracer ¢4s and using the principle of hydrogen
diffusing through 4 hot palladium barrier into an evacuated
vacuum gauge.

partial .pressure—the pressure caused by a gas, either by
itseff,"or in the presence of other gases. When a second gas
is nelpresent, the partial pressure is the same as the total
pressure.

paseal (Pa)—One pascal is approximately equal to [ X 1077
atm or, more pregisely, 1 Pa=0.98692 X 107 atm.,

pascal cubic metres per second (Pa-m’/s)—the preferred unit
of gas flowzin the SI system. One Pa-m™/s is approximately
equal to 10'@tm¢m’/s or, more precisely, 1 Pa-m’/s = 9.8692
atm-cirfs.

Pernriingigauge—sce ionization vacuum gauge.,

perfect ‘gus—see ideal gas.

pepmeability coefficient—the steady-state rate of flow of gas
through unit area and thickness of a solid barrier per unit
pressure differential at a given temperature.

FPhillips ionization gauge—see ionization vacuum gauge.

Firani gauge—see thermal conductivity vacuunm gauge.

Poiseuille flow—the particular case of laminar viscous flow
through a long pipe of circular cross section.

pressure difference—in leak testing, the difference between
the pressure on the inlet side of the leak and the pressure on
the exit side of the leak.

pressure dye test—( /) a form of leak test in which the item or
items to be tested are filled with a liquid dye or fluorescent
oil which is then pressurized for the purpose of driving the
liquid through possible leakage paths with the presence of
the leaks being visible when viewed from the exterior; (2) a
form of leak test in which the item or items to be tested are
immersed in a liquid dye or fluorescent oil which is then
pressurized for the purpose of driving liquid into possible
leakage paths with their presence being visible when the
excess liquid has been removed from the exterior.

pressure-evacuation test—a leak test in which one or more
devices are placed under gas pressure for a period of time,
the objective being to accumulate enough gas in those
devices that may leak to permit an indication on a leak
detector sensitive to the gas when the devices are placed in
an evacuated system joined to the leak detector.

pressure probe—see probe.
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pressure festing—a method of leak testing in which the
component being tested is filled completely with a gas or
liquid which is then pressurized. The outside of the compo-
nent is examined for the detection of any leaks.

probe—in leak testing, a tube having an opening at one end,
used for directing or collecting a stream of tracer gas.

probe gas—in leak testing, a tracer gas which issues from an
orifice so as to impinge on a restricted test area.

probe test—a leak test in which the tracer gas is applied by
means of a probe so that the area covered by the tracer gas
is localized. This enables the individual leaks to be located.

proportioning probe—in leak testing, a probe that can vary
sample to pure air ratios between 100 % sample and 100 %
pure air without substantially changing the total flow from
the probe.

pump-down time—time of evacuation.

pump-out tubulation—a wbe extending from an evacuated
device through which gas is pumped and which is usually
permanently sealed off after the device has been evacuated.
Sometimes called exhaust tubulation.

radioisotope leak test system—a leak test system which uses
a radioactive tracer gas and a detector for measuring the
emission from the tracer.

rate of rise—in leak testing, the time rate of pressure incregse
at a given time in a vacuum system which is suddaly
isolated from the pump by a valve. The volusie=gnd
temperature of the system are held constant during thg, rate of
rise measurement. (See isolation test.)

resistance (to flow)—the reciprocal of conductande,

response factor—in leak testing, the responise of the halogen
leak detector 0.3 MPa-m™/s of refrigerant® (dichlorodifluo-
romethane, CCI2F2) or less, divided by the response to the
same quantity of another halogen test gas. Thus, the actgal
leak rate of a detected leakswill be the indication gf.the
detector multiplied by the tesponse tactor. The respanse Of
mixture of a tracer and: nonhdlogen gases wiiky be the
response factor of the trageridivided by the fraction of wacer
gas in the test gasi

response time—the time required for a ledledetector or leak
testing system Wevield a signal output equadl 10 63 % of the
maximum sigfal altained when trager gas isapplied continu-
ously t the.system under test. Alsacalled response.

roughing—in leak testing, the.initial evacuation of a vacuum
systerm.

roughing line—in Ieak testing, a line running from a mechani-
cal pump to a vacuum.chamber through which preliminary
pumping is conducted in the rough vacuum range.

roughing pump—in leak testing, a vacuum pump used for the
initial evacuvation of a vacuum system.

sampling probe—in leak testing, a device used to collect
tracer gas from an area of the test object and feed it to the
leak detector at the reduced pressure required. Also called a
sniffing probe.

scattering—in leak testing, dispersion or diffusion in various
directions due to intermolecular or ionic collisions as applied
to the effect of the residual gas in a mass spectrometer tube
or an ion beam traversing the tube.

search-gas—>Same as tracer gas.
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sensitivity—in the case of a leak detector, the response of the
detector to tracer gas leakage (that is, scale divisions per unit
of leakage rate).

sensitivity of leak test—the smallest leakage rate that an
instrument, method, or system is capable of detecting under
specified conditions. (See minimum detectable leakage
rate.)

sniffing probe—Same as sampling probe.

sorption—the taking up of gas by absorption, adsorption,
chemisorption, or any combingtign of these processes.

spark coil leak detector—a high-frequency discharge coil of
the Tesla type which indicates pin holes in glass vacuum
systems by a spark jumping between the core of the coil and
the pin hole.

spectrometer tube— the sensing element of a mass spectrom-
eter Jeak detector.

spray probe—~it f¢dktesting, a device for directing a small jet
of tracer gas on an object under vacuum testing.

squealer—>Same:as audible leak indicator.

standard, Jeak—a device that permits a tracer gas to be
intrpduced into a leak detector or leak testing system at a
knowiirfate to facilitate calibration of the leak detector.

standard leakage rate—the rate of flow of atmospheric air
under conditionssin which: inlet pressure is 0.1 MPa = 5 %;
outlet pressusddsstess-than | kPa; temperature is 25°C =
5°C; and dew point is less than —25°C.

thermal conductivity vacumm gauge—a vacuum gauge con-
tainingitwo surfaces at different temperatures between which
heat can Be-transported by the gas molecules so that changes
in the “temperature {or in the heating power required to
maintain constant temperature) of one of the surfaces can be
gorrelated with the gas pressure. Various types of thermal
conductivity gauges are distinguished in accordance with the
method of indicating the temperature change. The common
types are listed below:
(1) Pirani Gauge—An increase of pressure from the zero
point causes a decrease in the temperature of a heated
filament of material having a large temperature coeflicient of
resistance thus unbalancing a Wheatstone bridge circuit {or
the circuit is adjusted to maintain the filament temperature
constant).
(2) Thermocouple Gauge—The decrease in temperature of
a heated filament as the pressure rises is indicated by
decreased emf in a thermocouple circuit having the junction
in thermal contact with the center of the heated filament.
(3) Thermistor Gauge—A form of Pirani gauge employing
a thermistor as the heated element.
(4) Bimetallic Strip Gauge—Deflection of a bimetallic strip
with changing temperature indicates the changes in pressure.

thermocouple gauge—see thermal conductivity vacuum
gauge.

throttling—in leak testing, reducing the net pumping speed of
a pumping system by partially closing a valve or installing a
section of pipeline with low conductance.

throughpur—same as flow rate (1).

tight—in leak testing, free from leaks in accordance with a
given specification.

torr—a unit of pressure equal to Yo of an atmosphere.
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tracer gas—a gas which, passing through a leak. can then be
detected by a specific leak detector and thus disclose the
presence of a leak. Also called search gas.

tracer probe leak location—Same as probe test.

transition flow—in leak testing, the flow of gases under
conditions intermediate between laminar viscous flow and
molecular flow.

ultra-high vacuum—sce Table 2.

ultrasonic leak detector—an instrument that detects ultra-
sonic energy produced by molecular turbulence that occurs
in the transition from laminar to turbulent flow of a gas
through an orifice and that converts this energy to a usable
signal.

vacuum—in vacuum technology a given space filled with gas
at pressures below atmospheric pressure (see Table 2).

vacuum testing—(/) a method of testing for leaks in which the
object under test is evacuated and the tracer gas applied to
the outside surface of the object; (2) a leak-testing procedure
in which the enclosure under examination is evacuated, the
tracer gas applied to the ouiside surface of the enclosure, and

the gas detected after entering the enclosure.

vapor pressure—the pressure exerted by the vapor of a solid
or liquid when in equilibrium with the solid or liquid.

very high vacuum—see Table 2.

virtual leak—(1) the semblance of a leak in a vacuum system
caused by slow release of trapped gas.
(2) during a rate-of-rise test. the semblance of a leak in a
vacuum system caused by slow release of sorbed or occluded
gas or gases on or in the surfaces and pores of all materials in
a system which has been exposed tp.atmospheric pressure prior
to evacuation.
viscous flow—the flow of gas thréugh a duct under conditions
such that the mean free pathis very small in comparison with
the smallest dimensin ofia wransverse section of the duct.
This flow may be gither laminar or turbulent.

viscous leak—a leak efsuch geometric configuration that gas
flow through #is.viscous in nature; that is, the flow obeys
Poiseunille®s, Law, The flow rate is proportional to the
difference of'the squares of the end pressures, and inversely
propoitienal to the gaseous viscosity.

Section F: Liquid Penetzant.Testing (PT) Terms
The terms defined in Section F are the direct responsihifity 6f Subcommittee EO7.03 on Liquid Penetrant and Magnetic
Partigle "Methods.

angstrom unit (A)—a unit of length which may_be used to
express the wavelength of electromagnetic radiatipn, that is.
light. One angstrom unit is equal to 0.] nanametres. (1
nm= 10 m).

background—the surface of the test part*against which the
indication is viewed. It may be thegiaiural surface of the test
part or the developer coating on theisurface.

black light—electromagnetic rddiation in the near-ultragiglet
range of wavelength. (330-380 nm) (3300—3900;\ ¥

black light filter—a filtey that tragsmits near-ultravicigyradia-
tion while absorbing othef wivelengths.

bleedout—the acticizof an entrapped liquid Penctrant in
surfacing fromy discehtiiuities to form indations.

blotting—the: aclien 6f the developgr inisoaking up the
penetrant, from the discontinuity (@ aceelerate bleedout.

carrier—a.Jiguid, either aqueous or gonaqueous, in which
liquid pengtrant testing mategials are dissolved or suspended.

class—the descriptive term for categorizing solvent removers
with similar characteristics.

clean—{ree of contaminants.

contaminant—any forgign substance present on the test sur-
face or in the inspection materials which will adversely
affect the performance of liquid penetrant materials.

contrast—the difference in visibility (brightness or coloration)
between an indication and the background.

detergent remover—a penetrant remover that is a solution of
a detergent in water.

developer—a material that is applied to the test surface to
accelerate bleedout and to enhance the contrast of indica-
tions.

developer, aqueous—a suspension of developer particles in
water.
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developer, dey powder—a fine free-flowing powder used as
supplied,

developer, liguid film—a suspension of developer particles in
& vehiCle which leaves a resin/polymer film on the test
surface after drying,

developer, non-agueous—developer particles suspended in a
nonagueous vehicle prior to application.

developer, soluble—a developer completely soluble in its
carrier, not a suspension of powder in a liquid. which dries
to an absorptive coating.

developing time—the elapsed time between the application of
the developer and the examination of the part.

dragout—the carryout or loss of penetrant materials as a result
of their adherence to the test pieces.

drain time—that portion of the dwell time during which the
excess penetrant or emulsifier drains from the part.

drying oven—an oven used for increasing the evaporation rate
of rinse water or an aqueous developer vehicle from test
parts.

drying time—the time required for a cleaned, rinsed or wet
developed part to dry.

dwell time—the total time that the penetrant or emulsifier is in
contact with the test surface, including the time required for
application and the drain time.

electrostatic spraying—a technique for attaining a uniform
coating in which the material sprayed is given an electrical
charge.

eluant—a liquid used to extract one material from another. as
in chromatography.

emulsification time—the time that an emulsifier is permitted
to remain on the part to combine with the surface penetrant
prior to removal. Also called emulsification dwell time.
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emulsifier—a liquid that interacts with an oily substance to
make it water-washable.

emulsifier, hydrophilic—a water-based liquid used in pen-
etrant testing, which interacts with the penetrant oil render-
ing it water-washable.

emulsifier, lipophilic—an oil based liquid used in penetrant
testing. which interacts with the penetrant oil rendering it
water-washable.

etching—the removal of surface material by chemical or
electrochemical methods.

family—a complete series of penetrant materials required for
the performance of a liquid penetrant testing.

flash point—ithe temperature at which a vapor will ignite in the
presence of an ignition source.

fluorescence—the emission of visible radiation by a substance
as a result of, and only during, the absorption of black light
radiation.

footcandle (fc)—the illumination on a surface, 1 {t* in area, on
which is uniformly distributed a flux of | Im (lumen). It
equals 10.8 Im/m”.

form—the descriptive term for categorizing developers with
similar characteristics.

hold out sample—a sample of unused penetrant, emulsifier, or
developer, or a combination of the three, set aside for future
use in comparison testing.

hydrophilic emulsifier—see emulsifier.

immersion rinse—a means of removing excess pegietrant in
which the test parts are dipped into an agitated fnk 6fawater
Or TeMmOver.

immersion rinse—a means of removing surface peigrant, in
which the test part is immersed in a tank of either water or
remover.

inspection—visual examination of e _teg: part after comple-
tion of the liquid penetrant processing,steps.

lipophilic emulsifier—see emulsifier lipophilic.

liquid penetrant examination—sce liquid penetrant testing:

liquid penetrant testinmg—a, nondestructive tesg, thit uses
liquid penetrant materiais. to penetrate and“detect various
types of discontinuitigs.open to the surfage.

overemulsificatiom—¢xcessive emulsifier dwélletime which
results in the rempyal of penetrantsfiem seme discontinui-
ties.

overwashifigi=100 long or too vigoreys washing, or both,
which resalts in removal of Pesctrants from some disconti-
nuities.

penetrant—a solution or suspension of dye.

penetrant comparator—san ipientionally flawed specimen
having separate but adjacent areas for the application of
different liquid penetrant materials so that a direct compari-
son of their relative effectiveness can be obtained.

Note 21--lt can also be used to evaluale liquid penetrant techniques,
liquid penetrant systems, or test conditions.

penetrant, fluorescent—a penetrant that emits visible radia-
tion when excited by black light.

penetrant, post emulsifianble—a liquid penetrant that requires
the application of a separate emulsifier to render the excess
surface penetrant water-washable.

penetrant, solvent-removable—a liquid penetrant so formu-
lated that most of the excess surface penetrant can be
removed by wiping with a lint-free material, with the
remaining surface penetrant traces removable by further
wiping with a lint-free material lightly moistened with
solvent remover.

penetrant, visible—a liquid penefrant that is characterized by
an intense color, usually red,

pencirant, water-washable—a liguid penetrant with a built-in
emulsifier.

penetration fime—same "as dwell time.

pooling—the existesce of .excessive amounts of penetrant,
emulsifier or dévelGperssin an incompletely drained area.

post-cleaning=—théremoval of residual liquid penetrant test-
ing materials from the test part after the penetrant examina-
tion has been gompleted.

post emulsification—a penetrant removal technique employ-
ing asseparate emulsifier.

precleanirig—the removal of surface contaminants from the
fest part so that they will not interfere with the examination
process.

reference materiale—(he standard penetrant materials against
which candidate malerials for qualification are compared.

rinse—the ptOUEss.-Of removing liquid penetrant testing mate-
rials fiem the surface of a test part by means of washing or
fleedine swith another liquid, usually water. The process is
also. [ermed wash,

sensitivity level—the descriptive term for identifying the
gapability of a penetrant system to indicate the presence of a
surface-connected discontinuity. Ranging from % (ultra low)
to 4 (ultra high).

solvent remover—a volatile liquid used to remove excess
penetrant from the surface being examined.

temperature envelope—the temperature range over which a
particular penetrant inspection test will operate.

type—the descriptive term for designating a penetrant as either
fluorescent (type 1) or visible {(type 2).

UV fading—the reduction of brightness of a fluorescent
penetrant indication caused by excessive exposure to ulira-
violet radiation.

viscosity—the property of a fluid that presents a resistance to
shearing flow.

visible light—electromagnetic radiation in the 400-700
(4000-7000 A) wavelength range.

visual adaptation—the adjustment of the eyves when one
passes from a bright to a darkened place.

wash—same as rinse.

water tolerance—the amount of water that a penetrant or
emulsifier can absorb before its effectiveness is impaired.

wetting action—the ability of a liquid to spread over and
adhere to solid surfaces.
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Section G: Magnetic Particle Testing (MT) Terms
The terms defined in Section G are the direct responsibility of Subcommittee E07.03 on Liquid Penetrant and Magnetic
Particle Methods.

ammeter shunt—a low-resistance precision resistor with high
current carrying capacity connected in parallel with an
ammeter.

ampere turns—the product of the number of turns of a coil
and the current in amperes flowing through the coil.

arc strikes—localized burn damage to a part from an arc
caused by making or breaking an energized electrical circuit.

background—the appearance of the surface of the test part
against which indications are viewed.

bath—see suspension.

bipolar field——szee tield, bipolar.

black light—electromagnetic radiation in the near ultraviolet
range of wavelength (330 to 390 nm) (3300 to 3900 A).

black light filter—a filter that transmits near ultraviolet
radiation while absorbing other wavelengths.

carrier fluid—the fluid in which fluorescent and nonfluores-
cent magnetic particles are suspended to facilitate their
application.

central conductor—a conductor passed through a hollow part
and used to produce circular magnetization within the past:

circular field—see field, circular.

circolar magnetization—the magnetization in a part gésuiting
from current passed directly through the part or ‘thigugh a
central conductor.

coercive force—the magnetizing force at which the magnetic
flux density is equal to zero. The coOrresponding field
intensity value is indicative of the “€4%e.of difficulty or
demagnetization.

coil method—a method of magnetizdtion in which part,<or
whole, of the component is encircled by a current-casbying
coil.

coll technique—a technigue of magnetization in whigh-all. or
a portion, of the part is'éncircled by a currengcamyingrcoil.

conditioning agent-sag additive to water suspénsions that
imparts specific progertics such as: properismelting, particle
dispersion, scorfgsion resistance, biglogical resistance. or
foam inhibtton.

contact heads<clectrode assembly used, to'clamp and support
a part to faetlitate passage of glectrical current through the
part for circular magnetization.

contact pad—replaceable metal pad, usually of copper braid,
placed on electrodesge.give gobd electrical contact, thereby
preventing damage, such as drc sirikes, to the part under test.

continuous method—a method wherein the indicating me-
dium is applied while the magnetizing force is present.

core {of an electromagnetic inspection circuit)—that part of
the magnetic circuit which is within the electrical winding.

Curie point—the temperature at which ferromagnetic materi-
als can no longer be magnetized by outside forces, and at
which they lose their residual magnetism (approximately
1200 to 1600°F (649 to 871°C) for many metals).

current flow method—a method of magnetizing by passing a
current through a component via prods or contact heads. The
current may be alternating, rectified alternating, or direct.
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current induction method—a method of magnetizing in
which a circulating current is induced in a ring component
by the influence of a fluctuation magnetic field that links the
component.

dark adaptation—the adjustment of the eves when one passes
from a bright to a darkened plage;

demagnetization—the reduoctign of residual magnetism to an
acceptable level.

diffuse indications—indicatiofisthat are not clearly defined as,
for example, indications of, subsurface defects.

direct contact magnetization—a technique of magnetizing in
which the cwient 1s¥gassed through a part via prods or
contact heads.

dry method—amnagnetic particle inspection in which the ferro-
magnetic particles employed are in the dry powder form.

dry powder—{finely divided ferromagnetic particles suitably
selectedand prepared for magnetic particle inspection.

dry techifiique—the examination technique in which the fer-
ramagnetic particles are applied in the dry powder torm.

electromagnet—a-2oft iron core surrounded by a coil of wire
that temporarifyibeeomes a magnet when an electric current
flows through the wire.

energizing cycleés-the application of a magnetizing force to a
condugtor.

examinationrmedium—a powder or suspension of magnetic
particles that is applied to a magnetized test surface to
determine the presence or absence of surface or slightly
sghsurface discontinuities.

ferromagnetic—a term applied to materials that can be mag-
netized or strongly atiracted by a magnetic field.

field, bipolar—longitudinal magnetic field within a part that
has two poles.

field, circular magnetic—generally. the magnetic field sur-
rounding any electrical conductor or part resulting from a
current being passed through the part or conductor from one
end to another.

field, longitudinal magnetic—magnetic field wherein the flux
lines traverse the component in a direction essentially
parallel with its longitudinal axis.

field, magnetic—the space, within and surrounding a magne-
tized part or a conductor carrying current, in which the
magnetic force is exerted.

field, magnetic leakage—the magnetic field that leaves or
enters the surface of a part at a discontinuity or change in
section configuration of a magnetic circuit.

field, residual magnetic—the field that remains in a piece of
magnetizable material after the magnetizing force has been
removed.

field, resultant magnetic—(sometimes called vector): a mag-
netic field that is the result of two magnetizing forces
impressed upon the same area of a magnetizable object.

field strength—see magnetic field strength.

fill factor—the ratio of the cross sectional area of the part
being tested to the cross sectional area of the encircling coil.
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flash magnetization—magnetization by a current flow of very
brief duration.

flash point—the lowest temperature at which vapors above a
volatile combustible substance ignite in air when exposed to
a flame.

fluorescence—the emission of visible radiation by a substance
as the result of, and only during. the absorption of black light
radiation.

fluorescent examination method—the magnetic particle ex-
amination method employing a finely divided fluorescent
ferromagnetic inspection medium.

fluorescent magnetic particle inspection—the magnetic par-
ticle inspection process employing a finely divided fluores-
cent ferromagnetic inspection medium that fluoresces when
activated by black light (3200 to 4000 A (320 to 400 nm)).

flux density, magnetic—the strength of a magnetic field,
expressed in flux lines per unit area.

flux leakage field—the magnetic field that leaves or enters the
surface of a part as the result of a discontinuity or a change
in section.

flux lines—see lines of force.

flux penetration—the depth to which a magnetic flux exists in
a part.

full-wave direct current (FWDC)—a rectified three-phse
alternating current.

furring—buildup or bristling of magnetic particléss due to
excessive magnetization of the component under, examina-
tion resulting in a furry appearance.

gaussmeter, n—a device that measures magnetic flax density
or magrnetic induction (a quantity diréetly related to mag-
netic field strength or magnetic forceéjzalso kiiown as a Tesla
Meter or Magnetometer.

gaussmeter (electromic), n—a~gaussmicter that uses gi.hall
effect probe to measure maggetic:fux density.

half-wave current (HW )= rectified single-phase alternating
current that produces a“pulsating unidirectiopa! feld.

hall effect—a phenorignon m which a transverse électric field
is produced jg a dirrént—carrying conduéigr, placed in a
magnetic field,

hysteresis=-{1} gthe lagging of the«nagnesic effect when the
magnetigfice acting upon a ferromagpetic body is changed.
(2) the phenomenon exhibited by  a magnetic system
wherein its state is influenced by its previous history.

indirect magnetization—magnetization induced in a part
when no direct electtieal comder is made.

induced current methodi—see current induction method.

induced field—see indirect magnetization.

inherent flucrescence—fluorescence that is an intrinsic char-
acteristic of a material.

inspection medium—see examination mediam.

leakage field—see field, magnetic leakage.

feeches—permanent magnets or electromagnets that are at-
tached to the electrodes carrying magnetizing current and
that are strong enough to hold electrode contact firmly.

light intensity—the light energy reaching a unit area of surface
per unit time.
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lines of force—a conceptual representation of magnetic flux
based upon the line pattern produced when iron filings are
sprinkled on paper laid over a permanent magnet.

local magnetization—magnetization of a prescribed volume
or surface of a part.

longitudinal magnetization—a magnetic field wherein the
lines of force traverse the part in a direction essentially
parallel with its longitudinal axis.

magnet, permaneni—see permaient magnet,

magnetic field—the volume withig.and surrounding either a
magnetized part or a currengcarrying conductor wherein a
magnetic force is exerted.

magnetic field indicator—3g peeket meter that 1s used to locate
or determine the relafive infensity of leakage field emanating
from a part.

magnetic field meter—=mrinstrument designed to measure the
flux density“ofiiggsaetic fields.

magnetic field strength—the measured intensity of a mag-
netic field at™4 point, expressed in oersteds or amperes per
mewe,

magnefic “hysteresis—in a magnetic material, as iron, a
laggifig”in the values of resulting magnetization due to a
changing magnetic force. (See also hysteresis.)

magnetic particle examination—a nondestructive test
method utilizifigemagpetic leakage fields and suitable indi-
cating materials ta disclose surface and near-surface discon-
tinuity indicatians.

magnetic particle examination flaw indications—the accu-
mulation af Terromagnetic particles along the areas of flaws
gr discontinuities due to the distortion of the magnetic lines
of for€e in those areas.

magnetic particle field indicator—an instrument, typically a
bi-metal (for example, carbon steel and copper) octagonal
disk, containing artificial flaws used to verify the adequacy
or direction, or both, of the magnetizing field.

magnetic particles—finely divided ferromagnetic material
capable of being individually magnetized and attracted to
distortion in a magnetic field.

magnetic pole—one of two or more areas of flux leakage on a
part.

magnetic particle testing—see magnetic particle examina-
tion.

magnetic writing—a form of nonrelevant indication some-
times caused when the surface of a magnetized part comes in
contact with another piece of ferromagnetic material.

magnetization, circulur—see field, circular,

magnetization, longitudinal—see field, longitudinal.

magnetizing current—the flow of either alternating or direct
current used to induce magnetism into the part being
inspected.

magnetizing force—the magnetizing field applied to a ferro-
magnetic material to induce magnetization.

multidirectional magnetization—the alternative application
of magnetic fields in different directions during the same
time frame.

near surface discontinuity—a discontinuity not open to, but
lying near, the surface of a part undergoing examination
which produces broad, fuzzy, lightly held powder patterns.
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overall magnetization—magnetization of an entire part with a
single energizing cycle.

parallel magnetisin—a form of induced magnetism that
introduces a distorted field into the part under examination.
It is derived from placing an external current carry conductor
adjacent and parallel to the part under examination.

permanent magnet—a magnet that retains a high degree of
maginetization virtually unchanged for a long period of time
(characteristic of materials with high retentivity).

permeability—the ratio of flux density produced to magnetiz-
ing force (the ease with which a material can become
magnetized).

pole—the area on a magnetized part from which the magnetic
field is leaving or returning into the part.

polymer technique—the examination technique in which a
polymer is used as the particle suspension vehicle.

powder—see dry powder.

powder blower—a compressed air device used to apply
magnetic powder over the surface of a part undergoing
inspection.

prods—hand-held electrodes.

quick break—a sudden interruption of the magnetizing cur-
rent.

residual magnetic field—the field that remains in ferromag-
netic material after the magnetizing force has been remosed,

residual technique—the application of the magnetic pagicles
after the magnetizing force has been discontinuedy

resultant field—see field, resultant.

retentivity—the ability of a material to retain a“pirtion of the
applied magnetic field after the magnetizing forcegihas been
removed.

saturation, magnetic—the total magpetizatiGp-produced in a
ferromagnetic material, at whiely, peiat the incremental
permeability has progressively decréased to approach urity.

sensitivity—the degree of capability of a magnetic partiéle
examination technique for, indigating surface or ngar surface
discontinuities in ferreimagnenic materials.

shot—a short energizing Cyele in a magnetic particle exami-
nation.

skin effect—the phenomenon that causes g magnetization
produced By alteepating current tobe contained near the
surface,0f a Tégromagnetic part.

solenoid—an electrical conductor formed into a coil.

subsurface discontinuitv—any defect that does not open onto
the surface of the part in which it exists.

surge magnetization—use of a high initial current for a short
period (less than a second), then a continuous reduced
current while the inspection medium is applied.

suspension—a two-phase system consisting of a finely divided
solid dispersed in a liquid.

swinging field—see multidirectional magnetization.

tangential field—a magnetic field.at an object’s surface,
paralle! and contiguous to the surface. This field may be
either circular or longitudinal midirection.

test piece—a specimen confdiiing known artificial or natural
defects used for checking the efficiency of magnetic particle
flaw detection progesses.

test rimg—a ring speeifiien containing artificial subsurface
discontinujties ‘whigh is used to evaluate and compare the
overall perfarmance and sensitivity of magnetic particle
examination techniques.

through-ep# technigue—see coil technique.

true continnous technique—magnetic particle examination in
which™the magnetizing current is applied prior to the
application of the magnetic particles and is maintained
without interruption throughout the examination.

vehicle—a liquid imegdiam for the suspension of magnetic
particles.

visible light—radiant energy generated in 400 to 700 nm (4000
to 7008:A) wavelength range.

watéizhreak test—a quality control test of conditioned water.

wet slurry techmique—a technique in which the magnetic
particies are suspended in a high-viscosity vehicle.

wet technique—the examination technique in which the mag-
netic particles are suspended in a liquid vehicle.

white light—see visible light.

voke—a magnet that induces a magnetic field in the area of a
part that lies between its poles. Yokes may be permanent
magnets or either alternating-current or direct-current elec-
tromagnets.

yoke magnetization—a longitudinal magnetic field induced in
a part, or in an area of a part, by means of an external
electromagnet shaped like a yoke.

Section H: Neutron Radioclogic Testing (NRT) Terms
The terms defined in-Section H are the direct responsibility of Subcommittee E07.05 on the Radiology (Neutron) Method.
Additional radiological terms can be found in Section D.

activation—the process of causing a substance to become
artificially radioactive by subjecting it to bombardment by
neutrons or other particlies.

attenuation coefficient—related to the rate of change in the
intensity of a beam of radiation as it passes through matter.
(Sec linear and mass attenuation coefficient.)

attenuation cross section—the probability, expressed in
barns. that a neutron will be totally absorbed by the atomic
nucleus.

barn—a unit of area used for expressing the area of nuclear
Cross sections.
1 barn = 107% em? [€))
cadmium ratio—the ratio of the neutron reaction rate mea-
sured with a given bare neutron detector to the reaction rate
measured with an identical neutron detector enclosed by a
particular cadmium cover and exposed in the same neutron
field at the same or an equivalent spatial location.

Note 22—In practice, meaningful experimental values can be obtained



4 1316 - 070

in an isotropic neutron field by using a cadmium filter approximately
I-mm thick.

cassette—a light-tight device for holding film or conversion
screens and film in close contact during exposure.

contrast agent—a material added to a component 1o enhance
details by selective absorption of the incident radiation.

conversion screen—a device that converts the imaged neutron
beam to radiation or light that exposes the radiographic film.

cross section—the apparent cross-sectional area of the nucleus
as calculated on the basis of the probability of occurrence of
areaction by collision with a particle. It does not necessarily
coincide with the geometrical cross-sectional area rr =, It is
given in units of area, | barn = 107* cm™.

direct exposure imaging—in the direct exposure imaging
method, the conversion screen and image recorder are
simultaneously exposed to the neutron beam.

electron volt—the kinetic energy gained by an electron after
passing through a potential difference of 1 V.

facility scattered nentrons—neutrons scattered in the facility
that conuibute to the film exposure.

effective gamma content. -y is the percent background film
darkening caused by low-energy photon radiation absorbed
by pair production in 2 mm of lead.

gamma ray—electromagnetic radiation having its origin inn
atomic nucleus.

half-life—the time required for one half a given ngmbétiof
radioactive atoms to undergo decay.

half-value layer—the thickness of an absobing. material
required to reduce the imtensity of a beam 'ui dincident
radiation to one-half of its original intensity.

image quality indicator—a device or combingtion of devices
whose image or images on a nguiron.radiograph provide
visual or quantitative data. or both.concerning the radio-
graphic sensitivity of the parfitular neutron radiographs

indirect exposure—a method in »which only a famma-
insensitive conversionsscreen IS exposed to the meutron
beam. After exposure, the conversion screed, 18 plavéd in
contact with the irmage recorder.

L/D ratio—oneameasure of the resolution fgapability of a
neutron radiographic system. It is the ratig of the distance
hetween.the éntrance aperture anddhe image plane (L) to the
diametegpfithe entrance aperture (/2),

linear attenupation coeflicient—3 meaSure of the fractional
decrease in radiation beam ‘ntensity per unit of distance
waveled in the material (cm™).

fow-energy photon radiation—<gamma- and X-ray photon
radiation having energy lessthan 200 keV (excluding visible
and ultraviolet light).

mass attenuation coefficient—a measure of the fractional
decrease in radiation beam intensity per unit of suiface
density cm”-gm™',

moderator—a material used to slow fast neutrons. Neutrons
are slowed down when they collide with atoms of light
elements such as hydrogen, deuteriwm, beryliium, and car-
bon.

NC—effective thermal neutron content or neutron radiographic
contrast. NC is the percent background film exposure due to
unscattered thermal neutrons.
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neutron—a neutral elementary particle having an atomic mass
close to 1. In the free state outside of the nucleus, the neatron
is unstable having a half-life of approximately 10 min.

neutron radiography—the process of producing a radiograph
using neutrons as the penetrating radiation.

obhject scattered neutrons—neutrons scattered by the test
objects that contribute to the film exposure.

P—effective pair production content. P is the percent back-
ground exposure caused by pair production in 2 mm of lead.

pair production—the process wheseby a gamma photon with
energy greater than 1.02 MgV is converted directly into
matter in the form of an _electfén.positron pair. Subsequent
annihilation of the positran gesults in the production of two
0.511 MeV gammaphotons,

process control radipgraph—a radiograph which images a
beam purity ipdicatofiadd sensitivity indicator under identi-
cal exposuré anfiprocessing procedures as the test object
radiographisA peecess control radiograph may be used to
determine 1imigge quality parameters in circumstances of
large or unusual test object geometry.

radiograph-—a permanent, visible image on a recording me-
diumprdduced by penetrating radiation passing through the
material being tested.

radiographic inspéction—the use of X rays or nuclear radia-
tion, or both.#t detect discontinuities in material, and to
present their images on a recording medium.

radiography—the .process of producing a radiograph using
penetéating eadiation,

radjelogical examination—the use of penetrating ionizing
radtation to display images for the detection of discontinui-
ties of to help ensure integrity of the part.

radislogy—the science and application of X rays, gamma rays,
neutrons, and other penetrating radiations.

radioscopic inspection—the use of penetrating radiation and
radioscopy to detect discontinuities in material.

radioscopy—the electronic production of a radiological image
that follows very closely the changes with time of the object
being imaged.

real-time radioscopy—radioscopy that s capable of following
the motion of the object without limitation of time.

S—effective scattered neutron content. § is the percent back-
ground film darkening caused by scattered neutrons.

scattered neutrons—neutrons that have undergone a scatier-
ing collision but still contribute to film exposure.

sensitivity value—the value determined by the smallest stan-
dard discontinuity in any given sensitivity indicator observ-
able in the radiographic image. Values are defined by
identification of type of indicator, size of defect, and the
absorber thickness on which the discontinuity is observed.

thermalization—the process of slowing neutron velocities by
permitting the neutrons o come to thermal equilibrium with
a moderating medium.

thermalization factor—the inverse ratio of the thermal neu-
tron flux obtained in a moderator, per source neulron.

thermal neutrons—neutrons having energies ranging between
0.005 eV and 0.5 eV; neutrons of these energies are produced
by slowing down fast neutrons until they are in equilibrium
with the moderating medium at a temperature near 20°C.
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total cross section—the sum of the absorption and scattering
Cross sections.
vacuum cassette—a light-tight device having a flexible en-

trance window, which when operated under a vacuum, holds
the film and conversion screen in intimate contact during
exposure.

Section I: Ultrasonic Testing (UT) Terms
The terms defined in Section I are the direct responsibility of Subcommittee E07.06 on Ultrasonic Methods.

A-scan—a method of data presentation utilizing a horizontal
base line that indicates distance, or time, and a vertical
deflection from the base line which indicates amplitude.

acoustic birefringence—the effect observed when orthogo-
nally polarized SH-shear waves are propagated through the
same material thickness and the difference in phase velocity
is related to components of plane stress.

amplitude—the vertical pulse height of a signal, usually base
to peak, when indicated by an A-scan presentation.

angle beam—a term used to describe an angle of incidence or
refraction other than normal to the surface of the test object,
as in angle beam examination, angle beam search unit, angle
beam longitudinal waves, and angle beam shear waves.

apparent attenuation—the observed ultrasound energy loss.
In addition 1o the true loss, the apparent attenuation may alsg
include losses atributable to instrumentation, specigaen
configuration, beam divergence. interface reflections, and
measurement procedure.

area amplitude response curve—a curve showihg fhe
changes in amplitude at normal incidence frém. planar
reflectors of different areas located at equal distigets from
the search unit in an ultrasonic-conducting medium.

attenuation—a factor that describes the decrease in ultrasound
intensity with distance. Normallygexpressed in decibel per
unit length.

Note 23--The attenuation paramieter is sometimes expressed.in. nepers
(Np) per unit length. The valuedn decibiels(dB) is 8.68 times:+the value in
nepers. If the loss over a pathiis | Np, then the amplitude has fallén to 1/e
of its initial value (e =2.7183..

attenuator—a device £0t altering the amplitude of an ulra-
sonic indicationin kaown increments, usudlly decibels.

B-scan presentation—a means of ultrasonic data presentation
which displays & cross section of the specimen indicating the
approximate length (as detected per scan) of reflectors and
their relative positions.

back reflection—signal response from the far boundary of the
material under examingtion.

back surface—the end §f a reférence block that is opposite the
eniry surface.

base line—the time of flight or distance trace (horizontal)
across the A-scan CRT display (for no signal condition).

beam axis—the acoustic centerline of a search unit’s beam
pattern ac defined by the locus of points of maximum sound
pressure in the far field, and its extension into the near field.

beam spread—a divergence of the ultrasonic beam as the
sound travels through a medium.

bottom echo—see back reflection.

bi-modal technique—Ultrasonic examination method that
utilizes both the longitudinal (L-wave) and shear (S-wave)
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modes of propagation in order to estimate or measure faw
height.

bubbler—a device using a liquid steeam to couple an ulira-
sonic beam to the test pigce.

C-scan—an ulirasonic data preséntation which provides a plan
view of the test object, and=discontinuities therein.

collimator—a deyice for ¢ontrolling the size and direction of
the ultrasonigibeam.

compressiong] wave—see longitudinal wave,

contact testing—a techanique in which the search unit makes
contaetdirectly with the test piece through a thin layer of
couplant,

continuous’ wave—a constant flow of ultrasonic waves, as
opposed to pulsed.

eontrol echo—reference signal from a constant reflecting
surface, such as'a back reflection.

corner effect—the refigetion of an ultrasonic beam directed at
normal ingidence to the line of intersection of two perpen-
dicular planes’

couplant—=a Swbstance used between the search unit and
examigation surface to permit or improve transmission of
tlirdsonic energy.

creeping wave—A compression wave that travels in a solid
rmmediately adjacent to a boundary and generates a shear
mode “headwave” (q.v.) travelling away from the boundary
at the critical angle.

Discussion—Some users reserve the term lateral wave for the

creeping wave following a flat parallel surface and the creeping wave
is used for those waves following curved surfaces.

critical amgle—the incident angle of the ultrasonic beam
beyond which a specific refracted wave no longer exists.

cross talk—the signal leakage (acoustic or electric) across an
intended acoustic or electric barrier.

crystal (see tramsducer)—the piezoelectric element in an
ultrasonic search unit. The term is used to describe single
crystal piezoelectrics as well as polycrysialline piezoelec-
trics, such as ferroceramics.

DAC (distance amplitude correction) (swept gain, time
corrected gain, time variable gain, and so forth)—
electronic change of amplification to provide equal ampli-
tude from equal reflectors at different depths.

damping, search unit—limiting the duration of a signal from
a search unit subject to a pulsed input by electrically or
mechanically decreasing the amplitude of successive cycles.

dB control—a contro! that adjusts the amplitude of the display
signal in dB units.

dead zone—the distance in the material from the surface of the
test object to the depth at which a reflector can first be
resolved under specified conditions. It 1s determined by the
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characteristics of the search unit, the ultrasonic test instru-
mentation, and the test object.

decibel (dB)—twenty times the base ten logarithm of the ratio
of two ulrasonic signal amplitudes, dB = 20 log, (amplitude
ratio).

delayed sweep—an A-scan or B-scan presentation in which an
initial part of the time scale is not displayed.

DGS (distance gain size-German AVG)—distance amplitude
curves permitting prediction of reflector size compared to the
response from a back surface reflection.

diffraction—the spreading or bending of waves as they pass
through an aperture or around the edge of a barrier.

distance amplitude compensation (electronic)—the compen-
sation or change in receiver amplification necessary to
provide equal amplitude on the display of the ultrasonic flaw
detector for reflectors of equal area which are located at
different depths in the material.

distance amplitude response curve—a curve showing the
relationship between the different distances and the ampli-
tudes of ultrasonic response from targets of equal size in an
ultrasonic response from targets of equal size in an ultrasonic
transmitting medium.

distance linearity range—the range of horizontal detlection in
which a constant relationship exists between the incrementil
horizontal displacement of vertical indications on the A-s¢ag
presentation and the incremental time required for réfiected
waves to pass through a known length in a unifOrin. trans-
mission medium.

dual search unit—a search unit containing two eléments, one
a transmitter, the other a receiver.

dynamic range—a measure of the capabilitizof a test system
to accept input signals of varyinghiagaitudes, given by the
ratio of the maximum o minimumiinput signals whichsat
constant gain will produce distortion-free outputs hawing
discernible changes with ificigieftal variations in.ffiput.

Note 24--Dynamic range‘thay bestated as the numerigilvalug of the
ratio; however, this is usually expressed in decibels.

Note 25—When the oitpug.indications can be gelated tgsthe size of
recognized targets.such ay flat-bottomed holes, dymamigpange is some-
times expresseddn tevins of the maximum anduninirmpum hole sizes that
can be displayed.

echo—indication of reflected energy.

echo dynamic—amplitude versu§™time of arrival relationship
of ultrasonic signals relative to probe position.

ensonification—see insgnification.

far field—the zone of the bedin where equal reflectors give
exponentially decreasing amplitudes with increasing dis-
tance.

focused beam——converging energy of the sound beam at a
specified distance.

frequency (fundamental)—in resonance testing, the fre-
quency at which the wave length is twice the thickness of the
examined material.

frequency (inspection)—eftective ultrasonic wave frequency
of the system used to inspect the material.

frequency (pulse repetition)—the number of times per second
an electro-acoustic search unit is excited by the pulse
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generator to produce a pulse of ultrasonic energy. Ths is also
called pulse repetition rate.

gap scanning—short tluid column coupling technique.

gate—an electronic means of selecting a segment of the time
range for monitoring or further processing.

grazing incidence—immersion inspection with the beam di-
rected at a glancing angle 1o the test surface.

harmonics—those vibrations which are integral multiples of
the fundamental frequency.

headwave—a wave that is gederated by mode conversion
when a point source is located:gt the boundary of an elastic
hatf-space.

holography (acoustic}<-an ifispection system uvsing the phase
interface between the ulizasonic wave from an object and a
reference signal tGgbtdin an image of reflectors in the
material undératest,

immersion “festing—an ultrasonic examination method in
which the sedrch unit and the test part are submerged (at
leastlocally) in a fluid, vsually water.

impedance (acoustic)—a mathematical quantity used in com-
putaties” of reflection characteristics at boundaries; product
of wave velocity and material density.

indication—that which marks or denotes the presence of a
reflector.

initial pulse-—the response of the ultrasonic system display to
the trapsmitfefipulse (sometimes called main bang).

insonification—=the introduction or application of ultrasonic
engrzy 1o 4 volume of material for the purpose of ultrasonic
examigation. Also spelled ensonification.

interface—the boundary between two materials.

Lamb wave—a specific mode of propagation in which the two
parallel boundary surfaces of the material under examination
(such as a plate or the wall of a tube) establish the mode of
propagation. The Lamb wave can be generated only at
particular values of frequency, angle of incidence and
material thickness. The velocity of the wave is dependent on
the mode of propagation and the product of the material
thickness and the examination frequency.

linearity (amplitude)—a measure of the proportionality of the
amplitude of the signal input to the receiver, and the
amplitude of the signal appearing on the display of the
ultrasonic instrument or on an auxiliary display.

linearity (time or distance)—a measure of the proportionality
of the signals appearing on the time or distance axis of the
display and the input signals to the receiver from a calibrated
time generator or from multiple echoes from a plate of
material of known thickness.

longitudinal wave—those waves in which the particle motion
of the material is essentially in the same direction as the
wave propagation.

loss of back reflection—an absence or significant reduction in
the amplitude of the indication from the back surface of the
part under examination.

markers—the electronically generated time pulses or other
indicators that are used on the instrument display to measure
distance or time.



4 1316 - 070

mode—the type of ultrasonic wave propagating in the materi-
als as characterized by the particle motion (for example,
longitudinal, transverse, and so forth).

mode conversion—phenomenon by which an ultrasonic wave
that is propagating in one mode can reflect or refract at an
interface to form ultrasonic wave(s) of other modes.

multiple back reflections—successive reflections from the
back surface of the material under examination.

multiple reflections—successive echoes of ultrasonic energy
between two surfaces.

near tield—the region of the ultrasonic beam adjacent to the
transducer and having complex beam profiles. Also known
as the Fresnel zone.

noise—any undesired signal (electrical or acoustic) that tends
to interfere with the reception, interpretation, or processing
of the desired signal.

normal incidence (see also straight beam)—a condition in
which the axis of the ultrasonic beam is perpendicular to the
entry surface of the part under examination.

penetration depth—the maximum depth in a material from
which usable ulurasonic information can be obtained and
measured.

plate wave—see Lamb wave,

probe—see search unit.

pulse—a short wave train of mechanical vibrations.

pulse echo method—an inspection method in which “the
presence and position of a reflector are indicatedby thieg egho
amplitude and time.

pulse length—a measure of the duratiop of a“signal as
expressed in time or number of cycles.

pulse repetition rate—see frequency (puise repetition).

pulse tuning—a control used on sofig yliiasonic examinatipn
equipment to optimize the response ofthe search unit and
cable to the transmitter by agjusting the frequency spéctrim
of the transmitted pulse,

radioc frequency (r-f) displas——the display of asunrectified
signal on the CRT.or recazder.

range—the maximum so@nd path length that s displaved.

Rayleigh wave-—gan ultrasonic surfaceg waye 10 which the
particle mbtign is elliptical and the ¢ffective penetration is
approximately ene wavelength.

reference block—a block that is used both as a measurement
scale and as a means of providiife an ultrasonic reflection of
known characteristics.

reflection—see echo.

reflector—an interface at which an ultrasonic beam encounters
a change in acoustic impedance and at which at least part of
the energy is reflected.

reject (suppression)—a control for minimizing or eliminating
low amplitude signals (electrical or material noise) so that
larger signals are emphasized.

resolution—the ability of ultrasonic equipment to give simul-
taneous, separate indications from discontinuities having
nearly the same range and lateral position with respect to the
beam axis.

resonance method—a technique in which continuous ultra-
sonic waves are varied in frequency to identify resonant

characteristics in order to discriminate some property of a
part such as thickness, stiffness, or bond integrity.

saturation—a condition in which an increase in input signal
produces no increase in amplitude on the display.

saturation level—see vertical limit.

scanning—the movement of a search unit relative to the test
piece in order to examine a volume of the material.

scanning index—the distance the search unit is moved be-
tween scan paths after each traverse of the part.

scattered energy—energy that is seflected in a random fashion
by small reflectors in the pathigf a beam of ultrasonic waves.

scattering—the dispersion, defiéetien, or redirection of the
energy in an ultrasonic bedm.caused by small reflectors in
the material being eXamined.

Schlieren system—ap optical system used for visual display of
an ultrasonic beam passing through a transparent medium.

SE probe-—sge dualisearch unit (twin probe).

search unit-=gn eclectro-acoustic device used to transmit or
receive ultrasemic energy. or both. The device generally
congists of a nameplate, connector, case, backing, piezoelec-
triciglertient, wearface, or lens, or wedge.

sensitivity—a measure of the smallest ultrasonic signal which
will produce a discernible indication on the display of an
ultrasonic system,

shadow-——a regiomin,.a body that cannot be reached by
ultrasonic energy fraveling in a given direction because of
the geomelry #at.the body or a discontinuity in it.

shear wave—wave motion in which the particle motion is
perpendicpdar to the direction of propagation.

shear-wave search umit (Y cut quartz search unit)—a
straight beam search unit used for generating and detecting
ghear waves.

signal-to-moise ratio—the ratio of the amplitude of an ultra-
sonic indication to the amplitude of the maximum back-
ground noise.

skip distance—in angle beam examination, the distance along
the test surface, from sound eatry point to the point at which
the sound returns to the same surface. It can be considered
the top surface distance of a complete vee path of sound in
the test material.

straight beam—a vibrating pulse wave train traveling normal
to the test surface.

suppression—see reject (suppression).

surface wave—see Rayleigh wave.

sweep—the uniform and repeated movement of an electron
beam across the CRT.

swept gain—see BAC.,

test surface—that surface of a part through which the ulira-
sonic energy enters or leaves the part.

testing, ultrasonic—a nondestructive method of examining
materials by introducing ultrasonic waves into, through or
onto the surface of the article being examined and determin-
ing various attributes of the material from effects on the
ultrasonic waves.

through transmission technigue—a test procedure in which
the ultrasonic vibrations are emitted by one search unit and
received by another at the opposite surface of the material
examined.
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time of flight—the sound path measurement of time for the
transmitted, reflected or diffracted energy in a specimen.

time of flight diffraction techmique (TOFD)—an ultrasonic
examination procedure using a pair of probes in a pitch-catch
configuration, the probes being usually arranged symmetri-
cally on the same surface, but opposite sides of a weld.
Measurement of travel times for the forward reflected or
diffracted energy from a flaw or reference surface is used to
determine its depth and vertical extent.

transducer—an electroacoustical device for converting elec-
trical energy into acoustical energy and vice versa. See also
crystal.

transverse wave—see shear wave.

transverse wave—wave motion in which the particle displace-
ment at each point in a material is perpendicular to the
direction of propagation.

true attemuation—that portion of the observed ultrasound
energy loss which is intrinsic to the medium through which
the ultrasound propagates. True attenuation losses may be
attributed to the basic mechanisms of absorption and scat-
tering.

ultrasenic—pertaining to mechanical vibrations having a fre-
quency greater than approximately 20 000 Hz.

ultrasonic noise level—the large number of unresolved indi-
cations resuliing from structure or possibly from numeséus
small discontinuities, or both.

altrasonic spectroscopy—analysis of the frequency&pectrim
of an ultrasonic wave.

vee path—the angle-beam path in materials Stagiing at the

search-unit examination surface, through the material to the
reflecting surface, continuing to the examination surface in
front of the search unit, and reflection back along the same
path to the search unit. The path is usually shaped like the
letter V.

vertical limit—the maximum readable level of vertical indi-
cations determined either by an electrical or a physical limit
of an A-scan presentation.

video presentation—display of the rectified, and usually
filtered, r-f signal.

water path—the distance frotp the transducer tw the test
surface in immersion or water ¢eldmn testing.

wave front—a continupus surfagce drawn through the most
forward points in a'wave disturbance which have the same
phase.

wave train—a guccession of ultrasonic waves arising from the
same sourge, having the same characteristics, and propagat-
ing along the same path.

wedge—in ultrasonic angle-beam examination by the contact
method, a device used to direct ultrasonic energy into the
matecial at an angle.

wheel search unit—an ultrasonic device incorporating one or
fitore piezoelectric elements mounted inside a liquid-filled
flexible tire. The beam is coupled to the test surface through
the rolling contaci at€a of the tire.

wrap aroungéthe display of misleading reflections from a
previgasly ransmitied pulse, caused by an excessively high
pulse-tepetition frequency.

Section J: Infrared Testing (IRT) Terms
The terms defined in Section Jigre the direct respongibility ¢f Subcommittee EO7.10 on Emerging NDT Methods.

absorptance, o—the ratio “Of.radiant flux absorbed: by 4
surface to that incidenttipon it

apparent femperature—ithe {€mperature of @an objeet as
determined solely fsom the measured radiance dssyming an
emissivity of pnity.

hackground radiation=all radiation ggceived by the infrared
sensing deviee that was not emitted by the specified area of
the surfacesbetng examined.

background, target—that portign of the background which is
confined to the field of view:

blackbody—an ideal thermal radiator (emissivity = 1.0) that
emits and absorbs all=af the ayailable thermal radiation at a
given temperature.

blackbody equivalent temperature—the apparent tempera-
ture of an object as determined from the measured radiance
and the assumption that it is an ideal blackbody with
emissivity of 1.0,

differential blackbody—an apparatus for establishing two
parallel isothermal planar zones of different temperatures,
and with effective emissivities of 1.0.

emissivity, e—the ratio of the radiance of a body at a given
temperature to the corresponding radiance of a blackbody at
the same temperature.

extended source—a source of infrared radiation whose image

completely fills the field of view of a detector.

Note 26--The irradiance is independent of the distance from the
source to the region of observation. In practice. sources thal are not
extended sources are considered Lo be point sources; see point source.

field of view (FOV)—the shape and angular dimensions of the
cone or the pyramid which define the object space imaged by
the system; for example, rectangular, 4° wide by 39 high.

imaging line scanmer—an apparatus that scans in a single
dimension and is moved perpendicular to the scan direction
to produce a two-dimensional thermogram of a scene.

infrared imaging system—an apparatus that converts the
two-dimensional spatial variations in infrared radiance from
any object surface into a two-dimensional thermogram of the
same scene, in which variations in radiance are displayed in
gradations of gray tone or in color.

infrared reflector—a material with a reflectance in the infra-
red region as close as possible to 1.00.

infrared semsing device—one of a wide class of instruments
used to display or record. or both information related to the
thermal radiation received from any object surfaces viewed
by the instrument. The instrument varies in complexity from
spot radiometers to two-dimensional real-time imaging sys-
tems.
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infrared thermographer—the person qualified or trained to
use infrared imaging radiometer.
infrared thermography—see thermography, infrared.
instantaneous field of view (IFOV)—for a scanning system,
the angular dimensions in object space within which objects
are imaged by an individual detector (unit = deg or rad).
Note 27--The IFOV is equivalent to the horizontal and vertical fields
of view of the individual detector. For small detectors. the detector angular
subtenses or projections, o and {3, are defined by a = a/f and §§ = b/f where
a and b are the horizental and vertical dimensions of the detector and f is
the effective focal length of the optic. (IFOV may also be expressed as a
solid angle in units of sr)

irradiance, E—the radiant flux (power) per unit area incident
on a given surface (unit = W/n?).

limiting resolution—the highest spatial frequency of a target
that an imaging sensor is able to resolve.

line scanner—an apparatus that scans along a single line of a
scene to provide a one-dimensional thermal profile of the
scene.

minimum detectable temperature difference (MDTD)—a
measure of the compound ability of an infrared imaging
system and an observer to detect a target of unknown
location at one temperature against a large uniform back-
eround at another temperature when displayed on a monier
for a limited time.

Note 28—TFor a given target size, the MDTD is the minimupg tempera-
ture difference between the target and its background at which the
observer can delect the target. The standard target is a cirele whose #ize is
given by its angular subtense, and both target and bafkgroimd are
isothermal blackbodies.

minimum resolvable temperature differesice (MRTD)—a
measure of the ability of an infrargd Tmaging system and the
human observer to tecognize pefindi¢ bar targets om a
display. The MRTD is the minimum temperature diffetence
between a standard periodic test pattern (7.1 aspegtiiatio, 4
bars) and its blackbody:backgrouitd at which an gbsegyver can
resolve the pattern as a“fgur-bar pattern (seekig ).

modulation transfesfunction (MTF)—in infrated imaging
systems. the modulas of a Fourier transfofm.that describes
the spatial distrtbution of the overall.attenuation in ampli-
tude of a.thefinal imaging systemy

Note 29—=MTF is a sensitive function of spatial frequency.

noise equivalent temperature difference (NETD)—the
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FIG. 4 Schematic Diagram of Four-Bar Pattern with Background,
Used to Evaluate Minimum Resclvable Temperature Difference
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target-to-background temperature difference between a
blackbody target and its blackbody background at which the
signal-to-noise ratio of a thermal imaging system or scanner
is unity.

object plane resolution—the dimension in the object plane
that corresponds to the product of a system’s instantaneous
field-of-view and a specified distance from the system to the
object.

point source—a source whose linear dimensions are very
small compared with the distance from the source to the
region of observation.
Note 30—The irradiance vaples invemely with the square of the

distance; a unique property of paint &surces.

radiance, L.—the flux per usit projected area per unit solid
angle leaving assourge or, in general, any reference surface.
If d*® is theslyx emitted into a solid angle dw by a source
element of projected area dA cos 0. the radiance is defined
as:

4°®
= Todicos @ @
whefe, as shown in Fig. 5, 8 is the angle between the
emtward surface normal of the area element dA and the
direction of observition (unit= W/sr-m?).
radiant exitanet, Blsthe radiant flux per unit area leaving a
surface that is,

d®

szm

(5)
where;
d® =%flux leaving a surface element dA (unit = W/m?).

Note 31--In general, exitance includes emitted, transmitled and re-
fletted flux.

radiant flux; radiant power, ¢
{unit = W),

radiometer—an instrument for measuring the intensity of
radiant energy. In infrared thermography, an apparatus that
measures the average apparent temperature of the surface
subtended by its field of view.

—radiant energy per unit time

©

FIG. 5 Schematic Representation of Radiance
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reflectance—the ratio of the radiant flux reflected from a
surface to that incident upon it.

reflected temperature—the temperature of the energy inci-
dent upon and reflected from the measurement surface of a
specimen.

spatial frequency—a measure of detail in terms of equivalent,
uniformly spaced, cyclical patterns. In an object or image
plane, it may be expressed in units of cycles per millimetre
{cy/mm) or line pairs per millimetre (Ip/mm). In an imaging
systeim, it may be expressed in units of cycles per milliradian
{cy/mrad) or line pairs per milliradian (Ip/mrad).

thermal resolution—the smallest apparent temperature differ-
ence between two blackbodies that can be measured by an
infrared sensing device.

thermogram—a visual image which maps the apparent tem-
perature pattern of an object or scene into a corresponding
contrast or color pattern.

thermography, infrared—the process of displaying variations
of apparent temperature (variations of temperature or emis-
sivity, or both) over the surface of an object or a scene by
measuring variations in infrared radiance.

Note 32—In general, passive thermography refers to examination of an
object or system during its normal operational mode, without the
application of any additional energy source for the express purpose of
generating a thermal gradient in the object or system; active thermography
refers to the examination of an object upon intentional application of an
external energy source. The energy source (active or passive) may be a
source of heat, mechanical energy (vibtatiémor fatigue testing), electrical
current, or any other form of energy.
transmittance, T—the ratidzef the radiant flux transmitted

through a body to thdt incilent upon it.
vibrothermography: —a thermographic technique for examin-

ing an object iniwhigh.$einperature differences are produced
by excitation

Section K: Optical Holographic Testing (HT) Terms
The terms defined in Section K are the direct responsibility of Subepimittee E07.10 on Emerging NDT Methods.

amplitude hologram—a recording of the variation of light
intensity caused by the interference between the referepde
beam and the object beam, as light or dark areas on tig
recording medium. The light and dark interference-fimeg.in
the recording medium diffract laser light to progace the
reconstruction.

beam ratio—the measured intensity of the refeérence beam
divided by the measured intensity of the ‘Gbject beam in the
plane of the recording medium.

beamsplitter—an optical device forgividing a beam into two
or more separate beams.

coherence—a property of a begih of eleCtromagnetic radiagion
in which the phase relationship thetween any tweoipoints
across the beam or in tifite remgins essentially constant (see
coherence Jength).

cvherence length—e. path difference betweeriithe object
beam and the geferérice beam at which iitéglerence {ringes
reduce in contrast by a factor of \/Z /2 10.707) from the
point of.maxiimum contrast. The goherencelength is related
to the width of the spectral line emitted from the laser:
L.=c/Aw, where ¢ is thespeed of light andAv is the
bandwidth of the spectral emission line.

exposure—the product of irradiance and time required to
produce a suitable pattern on the recording medium.

fringe, n—one of the light or dark bands produced by the
interference of the light scattered by the real object and the
virtual image of the object.

holography (optical}—a technique for recording, and recon-
structing, the amplitude and phase distributions of a wave
disturbance; widely used as a method of three-dimensional
optical image formation. The technique is accomplished by
recording the pattern of interference between coherent light
reflected from the object of interest (object beam), and light
that comes directly from the same source (reference beam).

interference—the variation with distance or time of the
amplitude of a wave which results from the superposition of
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two or more waves having the same, or nearly the same
frequency.

monochromatié—4 feperty of a beam of electromagnetic
radiation im. which all waves in the beam have the same
wavelength,

object beam—ithe portion of laser radiation which illuminates
tHetest ©bject surface, is scattered, and camries object
information to the recording medium.

ohiect beam angle—the angle between a line from the center
of the object to the center of the recording medium and the
normal 1o the center of the recording medium.

path length—the distance traveled by the laser radiation from
the beam splitter to the recording medium.

path length difference—the difference in path length between
the object beam and the reference beam.

phase helogram, n—a recording of the variations in light
intensity caused by the interference of the reference beam
with the object beam as variations in the thickness or index
of refraction of the recording medium. The variations in
thickness or index refract coherent light to produce the
reconstruction.

real image—a reproduction of an object by an optical system
which gathers light from an object point and transforms it
into a beam that converges toward another point.

recording medium—a light-sensitive material which detects
the interference between the object beam and the reference
beam. Typical recording media used in holography are silver
halide film, thermoplastic film and electronic detectors, such
as video tubes and CCD arrays.

reference beam—Ilaser radiation impinging directly upon the
recording medium through optical components and which
typically does not contain information about the test object.
In some tests, the reference beam may be reflected or
scattered from a portion of the object surface. In this case,
any object information contained in the reference beam is
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cancelled in the object beam by the interference between the
object beam and the reference beam.

reference beam amgle—the angle formed between the center
line of the reference beam and the normal to the recording
medium.

speckle—ithe random interference patiern which results from
the illumination of an optically rough surface with coherent

radiation. In laser systems, it results in the granular effect
which can be seen in a scattered beam.

virtual image—a reproduction of an object by an optical
system which gathers light from an object point and trans-
forms it into a beam that appears to diverge from another
point.

Section L.: Visual Testing (VT) Terms
The terms defined in Section L are the direct responsibility of Subcommittee EO7. 10 on Emgrging NDT Methods.

accommodation, viswal—adjusiment of the eye, either the
focus or the iris opening, to optimize its performance under
the specific viewing conditions prevailing.

ambient light—Ilight not provided by the visual testing system.

borescope—A fiexible or rigid tube-like instrument used for a
remotie direct viewing visual aid. The instrument may consist
of mirrors, prisms, lenses, optic-fibers, or a miniature CCD
camera to transmit images to the viewing or recording
medivm.

candela—a unit of luminous intensity (formerly candle). One
candela is the luminous intensily in the perpendiculas
direction of a surface of 1/600 000 m* of a blackbédy,
radiator at the temperature of freezing platinum yader 4
pressure of 101 325 Pa. One candela produces Ldumen of
luminous flux per steradian of a solid angle medsured from
the source.

charge—coupled device (CCDj, n—a light-detecting video
device in which individual componentsdue connected so that
the electrical charge or signal at the gutput 6Eone component
provides the input to the next.

closure—process by which a person gegnitively completes
patterns or shapes that are gacampletely perceived.

contrast—the difference bgtwvecnthe amount of lighg reflected
or transmitted by an object and by the backgrouss. within the
field of view.

depth of field—the ranie.of distance overayhich as imaging
system gives“satisfactory definition when #'is in the best
focus for a spelitig-distance.

direct viewing--a view that is nétgeleimed by optical or
electronie means.

feature extFattion—characterization of objects in an image,
usually with the goal of distihguishing those objects.

fiber optics—method by which light is transmitted through
thin transparent fibers.

field amgle—the included angle between those points on
opposite sides of a light beam at which the luminous
intensity is 10 % of the maximum value.

filter—a processing component or function that excludes,
passes or amplifies a selected kind of signal or part of a
signal.

filter coefficients—valies which define a mask filter in image
processing.

glare—excessive brightaess which interferes with clear vision,
critical obsefvatiengand judgment.

glossmeter—gp insirument for measuring the ratio of the light
regularly or specularly refiected from a surface to the total
lightteftected.

illuminanée—the density of luminous flux on a surface per
unit dFed. Measured in the SI system by lux.

light—clectromagnetic radiation in the spectral range detect-
able by the nosmal human eye (wavelengths of approxi-
mately 380 to"780nm).

lumen—Ilumiginous flux emitted within one steradian by a
point spurce Rdwing a spatially uniform luminous intensity of
one cingdela;, S1 unit of luminous fiux.

Iumdranee- =the ratio of the luminous intensity of a surface in
a givert direction to a unit of projected area. Measured in
candela per square metre.

monochromator—a device for isolating monochromatic ra-
diation from a beam of radiation which includes a broad
range of wavelengths.

reflection—the process by which the incident flux leaves a
surface or medivm from incident side, without a change in
frequency, but may change polarity. Reflection is uvsually a
combination of specular and diffuse reflection.

saturation—relative or comparative color characteristic resuli-
ing from a hye’s dilution with white light.

visibility—the quality or state of being perceived by the eye. In
many ouidoor applications, visibility is defined in terms of
the distance at which an object can be reliably resolved from
its surroundings. In outdoor applications it usually is defined
in terms of contrast or size of a standard test object, observed
under standardized viewing conditions. having the same
threshold as the given object.

visual field—point or points in space that can be perceived
when the head and eyes are kept fixed. The field may be
monocular or binocular.

white light—Ilight containing all wave lengths in the visible
spectrum (in the range from 380 to 780 nm).
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