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1. Scope - -
be _ . . {Nondestructive Testing]
1.1 This standard defines the terminology used in the
standards prepared by the EO7 Committee on Nondestructive Indication
Testing. These nondestructive testing (NDT) methods include:
acoustic emission, electromagnetic testing, gamma- and Interpretation
X-radiology, leak testing, liquid penetrant examination, mag-
netic particle examination, neutron radiology and gaging,
ultrasonic examination, and other technical methods. Relevant Nonrelevant

1.2 Section A defines terms that are common to multiple
NDT methods, whereas, the subsequent sections define terms Evaluatio
pertaining to specific NDT methods. An alphabetical list of the
terms defined in this standard is given in Appendix X1, which I
also identifies the section in which each term is defined. -

1.3 As shown on the chart below, when nondestructive
testing produces an indication, the indication is subject 10 Referenced Documents
interpretation as false, nonrelevant or relevant. If it has been
interpreted as relevant, the necessary subsequent evaluatio 1 ASTM Standardé.’ . S
will result in the decision to accept or reject the material. With 94 Guide _for Rad|ograph|9 Examination .
the exception of accept and reject, which retain the meaning E 127 Practlce_for Fabricating and Checking Aluminum
found in most dictionaries, all the words used in the chart are Alloy UItraspmc Standard Reference BIOCkS

E 215 Practice for Standardizing Equipment for Electro-

defined in Section A. : o .
! I ! magnetic Examination of Seamless Aluminum-Alloy Tube

1 This terminology is under the jurisdiction of Committee EO7 on Nondestructive
Testing and is the direct responsibility of Subcommittee E07.92 on Editorial 2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

Review. contact ASTM Customer Service at service@astm.org.Aforual Book of ASTM
Current edition approved February 1, 2004. Published March 2004. OriginallyStandards/olume information, refer to the standard’s Document Summary page on
approved in 1989. Last previous edition approved in 2003 as E 1316 — 03. the ASTM website.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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E 494 Practice for Measuring Ultrasonic Velocity in Mate- E 1067 Practice for Acoustic Emission Examination of

rials Fiberglass Reinforced Plastic Resin (FRP) Tanks/Vessels
E 566 Practice for Electromagnetic (Eddy-Current) Sorting E 1118 Practice for Acoustic Emission Examination of Re-
of Ferrous Metals inforced Thermosetting Resin Pipe (RTRP)

E 664 Practice for Measurement of the Apparent Attenua-
tion of Longitudinal Ultrasonic Waves by Immersion
Method

E 750 P_ractlce for Characterizing Acoustic Emission Instru-3‘ Significance and Use
mentation

E 804 Practice for Calibration of the Ultrasonic Test System 3.1 The terms found in this standard are intended to be used
by Extrapolation Between Flat Bottom Hole Sizes uniformly and consistently in all nondestructive testing stan-

E 1033 Practice for Electromagnetic (Eddy-Current) Ex-dards. The purpose of this standard is to promote a clear
amination of Type F-Continuously Welded (CW) Ferro- understanding and interpretation of the NDT standards in
magnetic Pipe and Tubing Above the Curie Temperature which they are used.

E 1213 Test Method for Minimum Resolvable Temperature
Difference for Thermal Imaging Systems

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

4. Terminology able by nondestructive testing and is not necessarily reject-

acceptable quality level—the maximum percent defective or able.
thepmaxirr?um r)1/umber of units defectR/e er hundred unitsflaw characterization, n—the process of quantifying the size,
) P . shape, orientation, location, growth, or other properties, of a
that, for the purpose of sampling test, can be considered flaw based on NDT response

calsizilgfs) (;;[Oirr):s?ririgé?cﬁftﬁgi?r%eérison of an instrument imperfection, n—a departure of a quality characteristic from
' ’ P its intended condition.

with, or the adjustment of an Instrument 1o, a .knownf'ndication—the response or evidence from a nondestructive
reference(s) often traceable to the National Institute o

. examination.
Standards and Technology (NIST). (See asandardiza-
tion, instrument.) Discussion—An indication is determined by interpretation to be
cognizant engineering organizatior—the company, govern- relevant, non-relevant, or false.

ment agency or other authority responsible for the design, Ghgpection, n—a procedure for viewing or observing visual
end use, of the material or component for which nondestruc- - 4racteristics of a material or component in a careful,

tive testing is required critical manner.

. D'SCUSS.'ON_.In addllt(ljon t(: dde5|gn persor;nfel, the co_gnlza_nt engineer-  ngre 2—Examples include performance of a visual/optical inspection,
ing organization could include personnel from engineering, material,pqering the results of a magnetic particle or liquid penetrant examina-
and process engineering, stress analysis, nondestructive testing, qualﬂgn’ or carefully observing a surface condition prior to performing an

assurance and others, as appropriate. ultrasonic or eddy-current examination. (From the same root word as
defect, n—one or more flaws whose aggregate size, shapespectacle” or “spectator”)

orientation, location, or properties do not meet specifieqnerpretation —the determination of whether indications are
acceptance criteria and are rejectable. relevant or nonrelevant.

discontinuity, n—a lack of continuity or cohesion; an inten- jnermretation, n—the determination of whether indications
tional or unintentional interruption in the physical structure  5.a relevant. nonrelevant. or false.

or configuration of a material or component. ~~ ~~ Nopdestructive EvaluatienseeNondestructive Testing
evaluation—determination of whether a relevant indication is Ngndestructive ExaminatieaseeNondestructive Testing
cause to accept or to reject a material or component.  Nondestructive InspectienseeNondestructive Testing

examination, n—a procedure for determining a property (or Nondestructive Testing (NDT), n—the development and
properties) or other conditions or characteristics of a material application of technical methods to examine materials or
or component by direct or indirect means. components in ways that do not impair future usefulness and
Note 1—Examples include utilization of X rays or ultrasonic waves for ~ Serviceability in order to detect, locate, measure and evaluate
the purpose of determining (directly or by calculation) flaw content, flaws; to assess integrity, properties and composition; and to
density, or (for ultrasound) modulus; or detection of flaws by induction of measure geometrical characteristics.
eddy currents, observing thermal behavior, AE response, or utilization ofgnrelevant indication. n—an NDT indication that is caused
magnetic particles or liquid penetrants. by a condition or type of discontinuity that is not rejectable.
false indication,n—an NDT indication that is interpreted to be  False indications are non-relevant.
caused by a condition other than a discontinuity or imper+elevant indication, —an NDT indication that is caused by a
fection. condition or type of discontinuity that requires evaluation.
flaw, n—an imperfection or discontinuity that may be detect-standardization, instrument, n—the adjustment of an NDT
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instrument using an appropriate reference standard, to obtatest, —a procedure for determining a property or character-
or establish a known and reproducible response. (This is istic of a material or a component by direct measurement.
usually done prior to an examination, but can be carried out Note 3—Examples include mechanical tests to determine strength,

anytime there is concern about the examination or instrunardness, or other property; determination of leakage (a leak test); or
ment response. (See alsalibration, instrument.) checking the performance (function) of a piece of equipment.

Section B: Acoustic Emission (E 750, E 1067, and E 1118)
The boldface designations in parentheses indicate the standards from which the terms in that section were derived.
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 AE signal rise time—the time between AE signal start and the
transient elastic waves are generated by the rapid release ofpeak amplitude of that AE signal.
energy from localized sources within a material, or theAE signal start—the beginning of an AE signal as recognized
transient waves so generated. Acoustic emission is the by the system processor, usually defined by an amplitude
recommended term for general use. Other terms that have excursion exceeding threshold.
been used in AE literature include (1) stress wave emissiorarray, n—a group of two or more AE sensors positioned on a
(2) microseismic activity, and (3) emission or acoustic structure for the purposes of detecting and locating sources.
emission with other qualifying modifiers. The sources would normally be within the array.

acoustic emission channelseechannel, acoustic emission.  grrival time interval (Atj)—seeinterval, arrival time.

acoustic emission count (emission count) {Mpe count,  attenuation, n—the decrease in AE amplitude per unit dis-

aCOU_SUC emission. _ . tance, normally expressed in dB per unit length.
acoustic emission count rateseecount rate, acoustic émis-  gyerage signal level,n—the rectified, time averaged AE
sion (emission rate or count rate) (§. logarithmic signal, measured on the AE amplitude logarith-
acoust!c em!ss!on eventseeevent, acoustic emISS'IOI’]. mic scale and reported in gBunits (where 0 dB, refers to
acoustic emission event energgeeenergy, acoustic event. 1 uV at the preamplifier input).
acoustic emission senseiseesensor, acoustic emission. burst emission-seeemission, burst.
acoustic emission signal amplitugesee signal amplitude,  channel, acoustic emission-an assembly of a sensor, pream-
acoustic emission. plifier or impedance matching transformer, filters secondary
acoustic emission signal (emission sigrafeesignal, acous- amplifier or other instrumentation as needed, connecting
tic emission. cables, and detector or processor.

acoustic emission signature (signatureee signature, L ) )
Note 4—A channel for examining fiberglass reinforced plastic (FRP)

acoustic emission. - . . ;
. . . . may utilize more than one sensor with associated electronics. Channels
acoustic emission transduceiseesensor, acoustic emission. may be processed independently or in predetermined groups having

acoustic emission waveguideseewaveguide, acoustic emis-  similar sensitivity and frequency characteristics.
sion.

acousto-ultrasonics AU)—a nondestructive examination COntinuous emissieaseeemission, continuous.
method that uses induced stress waves to detect and ass€84/Nt, acoustic emission (emission count) (Nythe number
diffuse defect states, damage conditions, and variations of Of times the acoustic emission signal exceeds a preset
mechanical properties of a test structure. The AU method threshold during any selected portion of a test.
combines aspects of acoustic emission (AE) signal analysigount, event (N)—the number obtained by counting each

with ultrasonic materials characterization techniques. discerned acoustic emission event once.

adaptive location—source location by iterative use of simu- count rate, acoustic emission (emission rate or count rate)
lated sources in combination with computed location. (N)—the time rate at which emission counts occur.

AE activity, n—the presence of acoustic emission during acount, ring-dowr-seecount, acoustic emissionthe preferred
test. term.

AE amplitude—seedB ¢. couplant—a material used at the structure-to-sensor interface

AE rms, n—the rectified, time averaged AE signal, measured to improve the transmission of acoustic energy across the
on a linear scale and reported in volts. interface during acoustic emission monitoring.

AE signal duration—the time between AE signal start and AE cumulative (acoustic emission) amplitude distribution F£&V)
signal end. seedistribution, amplitude, cumulative.

AE signal end—the recognized termination of an AE signal, cumulative (acoustic emission) threshold crossing distribution
usually defined as the last crossing of the threshold by that F(V)—seedistribution, threshold crossing, cumulative.

signal. dB,z—a logarithmic measure of acoustic emission signal
AE signal generator—a device which can repeatedly induce a amplitude, referenced to 1 pV at the sensor, before amplifi-
specified transient signal into an AE instrument. cation.
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Signal peak amplitudéiB,g) = (dByyy 4t senso = 20 10G1o(A/Ag) function of the amplitudé/. f(V) is the absolute value of the
(€] derivative of the cumulative amplitude distribution F(V).
distribution, differential (acoustic emission) threshold
where: crossing f (V)—the number of times the acoustic emission
A, = 1pV atthe sensor (before amplification), and signal waveform has a peak between threshuldadV + A

A, = peak voltage of the measured acoustic emission signal V as a function of the threshoM (V) is the absolute value

(also before amplification). of the derivative of the cumulative threshold crossing
distribution K (V).
Acoustic Emission Reference Scale: distribution, logarithmic (acoustic emission) amplitude
dB,. Value Voltage at Sensor g(V)—the number of acoustic emission events with signal
0 1pv amplitudes betweerV and oV (where a is a constant
20 10 pv multiplier) as a function of the amplitude. This is a variant of
gg 10;) r‘;\\/, the differential amplitude distribution, appropriate for loga-
80 10 mv rithmically windowed data.
100 100 mv dynamic range—the difference, in decibels, between the
Discussion—In the case of sensors with integral preamplifiers, the overload level and the minimum signal level (usually fixed
A, reference is before internal amplification. by one or more of the noise levels, low-level distortion,

interference, or resolution level) in a system or sensor.

ffective 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

dead time—any interval during data acquisition when the
instrument or system is unable to accept new data for an§
reason. (E 750)

differential (acoustic emission) amplitude distribution F&Y)
seedistribution, differential (acoustic emission) ampli-

tude f(V). 2 ;

differential (acoustic emission) threshold crossing distribution within the material.
fi(V)—see distribution, differential (acoustic emission) Note 5—Use of the term burst emission is recommended only for
threshold crossing. describing the qualitative appearance of emission signals. Fig. 1 shows an

distribution, amplitude, cumulative (acoustic emission) oscilloscope trace of burst emission signals on a background of continuous
F(V)—the number of acoustic emission events with signalg™M'ssion-
that exceed an arbitrary amplitude as a function of amplitud@mission, continuous—a qualitative description of the sus-
Vo ) _ _ _ tained signal level produced by rapidly occurring acoustic
dlst_rlbutlon, threshold crossing, c_umulat|ve (acous_t|c emis- emission from structural sources, leaks, or both.
sion) K (V)—the number of times the acoustic emission

signal exceeds an arbitrary threshold as a function of th
9 y (f:"or describing the qualitative appearance of emission signals. Fig. 2 and

_thr_esh_old vo!tage (\./)' . . . Fig. 3 show oscilloscope traces of continuous emission signals at two
distribution, differential (acoustic emission) amplitude giferent sweep rates.

f(V)—the number of acoustic emission events with signal

amplitudes between amplitudes &f and V+AV as a €nergy, acoustic emission eventthe total elastic energy
released by an emission event.

energy, acoustic emission signatthe energy contained in a
detected acoustic emission burst signal, with units usually

The de5|gnat|(_)n5 in parentheses fo_IIowmg the terms indicate the ASTM reported in joules and values which can be expressed in
standards from which the terms were derived.

Note 6— Use of the terntontinuous emissiois recommended only

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.)

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

logarithmic form (dB, decibels). below those previously applied. (E 1067)

evaluation threshold—a threshold value used for analysis of Felicity effect—the presence of detectable acoustic emission at
the examination data. Data may be recorded wilystem a fixed predetermined sensitivity level at stress levels below
examination thresholtbwer than theevaluation threshold those previously applied.

For analysis purposes, dependence of measured data on tRelicity ratio—the ratio of the stress at which the Felicity
system examination threshohdust be taken into consider-  effect occurs to the previously applied maximum stress.
ation. (E 1067, E 1118)

event, acoustic emission (emission eventa local material
change giving rise to acoustic emission.

event count (Ne)-seecount, event.

event count rate (B)}—seerate, event count. instrumentation dead timeseedead time, instrumentation.

examination area—that portion of a structure being monitored first hit location—a zone location method defined by which a
with acoustic emission. channel among a group of channels first detects the signal.

examination region—that portion of the test article evaluated floating threshold—any threshold with amplitude established
using acoustic emission technology. by a time average measure of the input signal. (E 750)

Felicity effect—the presence of acoustic emission, detectabldnit—the detection and measurement of an AE signal on a
at a fixed predetermined sensitivity level at stress levels channel.

Note 7—The fixed sensitivity level will usually be the same as was
used for the previous loading or test. (E 1118)
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interval, arrival time (Atij)—the time interval between the only activity from the channel first detecting the AE event.
detected arrivals of an acoustic emission wave attthand (c) arrival sequence zone location—a zone location technique that
jth sensors of a sensor array. compares the order of arrival among sensors.

Kaiser effect—the absence of detectable acoustic emission dbgarithmic (acoustic emission) amplitude distribution g¢v)
a fixed sensitivity level, until previously applied stress levels seedistribution, logarithmic (acoustic emission) ampli-
are exceeded. tude.

location accuracy, n—a value determined by comparison of overload recovery time—an interval of nonlinear operation of
the actual position of an AE source (or simulated AE source) an instrument caused by a signal with amplitude in excess of
to the computed location. the instrument’s linear operating range.

location, cluster,n—a location technique based upon a speci-performance check, AE systerseeverification, AE system
fied amount of AE activity located within a specified length pressure, desigr—pressure used in design to determine the
or area, for example: 5 events within 12 linear inches or 12 required minimum thickness and minimum mechanical
square inches. properties.

location, computed, n—a source location method based on processing capacity—the number of hits that can be processed
algorithmic analysis of the difference in arrival times among at the processing speed before the system must interrupt data
Sensors. collection to clear buffers or otherwise prepare for accepting

Note 8—Several approaches to computed location are used, including addltlc.mal date:"_ h ined hits/ £ . f
linear location, planar location, three dimensional location, and adaptiv: rocessing speee-the sustained rate ( Its S)’ as a function o

location. the parameter set and number of active channels, at which
(a) linear location, n—one dimensional source location requiring two or ~ AE signals can be continuously processed by a system
more channels. without interruption for data transport.
(b) planar location, r—two dimensional source location requiring three rate event count (Ne)—the time rate of the event count.
?Cr)n;%reloccf:;r;r;elz._ three dimensional source location requiring five or rearm delay time-seetime, rearm delay.
more channels. ring-down count-see count, acoustic emission, the pre-
(d) adaptive location, a-source location by iterative use of simulated ~ ferred term.
sources in combination with computed location. sensor, acoustic emissier-a detection device, generally pi-
ezoelectric, that transforms the particle motion produced by
location, continuous AE signal, n—a method of location an elastic wave into an electrical signal.
based on continuous AE signals, as opposed to hit Ogjgnal, acoustic emission (emission signahan electrical
difference in arrival time location methods. signal obtained by detection of one or more acoustic

Note 9—This type of location is commonly used in leak location due €MISSION events.
to the presence of continuous emission. Some common types of contingignal amplitude, acoustic emission-the peak voltage of the
ous signal location methods include signal attenuation and correlation largest excursion attained by the signal waveform from an
analysis methods. emission event.
(a) signal attenuation-based source location—a source location signal overload level—that level above which operation

method that rellt_as on the attengatlon versus distance phen_omenon_of AE ceases to be satisfactory as a result of signal distortion,
signals. By monitoring the AE signal magnitudes of the continuous signal .
overheating, or damage.

at various points along the object, the source can be determined based on . ) . . .
the highest magnitude or by interpolation or extrapolation of multipleSignal overload point—the maximum input signal amplitude
readings. at which the ratio of output to input is observed to remain
(b) correlation-based source location-ra source location method that  within a prescribed linear operating range.

compares the changing AE signal levels (usually waveform based amplisignal strength—the measured area of the rectified AE signal
tude analy§|s) at two or more points s_urroundlng t_he source and deter- with units proportional to volt-sec.

mines the time displacement of these signals. The time displacement data

can be used with conventional hit based location techniques to arrive ata  Discussion—The proportionality constant is specified by the AE
solution for the source site. instrument manufacturer.

location, source,n—any of several methods of evaluating AE Signature, acoustic emission (signature}-a characteristic set
data to determine the position on the structure from which of reproducible attributes of acoustic emission signals asso-
the AE originated. Several approaches to source location are Ciated with a specific test article as observed with a particular
used, including zone location, computed location, and con- instrumentation system under specified test conditions.
tinuous location. stimulation—the application of a stimulus such as force,

location, zone,n—any of several techniques for determining ~ Pressure, heat, etc., to a test article to cause activation of

the general region of an acoustic emission source (for acoustic emission sources. o
example, total AE counts, energy, hits, and so forth). system examination threshole—the electronic instrument
] ) ~ threshold (seeesvaluation threshold) which data will be

Note 10—Several approaches to zone location are used, including

independent channel zone location, first hit zone location, and arriva{ detected.

sequence zone location. rar_lsducers, acoustic emissiersee sensor, acoustic emis-
(a) independent channel zone locatior—a zone location technique sion.

that compares the gross amount of activity from each channel. verification, AE system (performance check, AE systemy)-
(b) first-hit zone location, #-a zone location technique that compares  the process of testing an AE system to assure conformance to
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a specified level of performance or measurement accuracy. adjustable, fixed, or automatic floating. (E 750)

(This is usually carried out prior to, during and/or after anyaveguide, acoustic emissior-a device that couples elastic
AE examination with _the AE_ system conn_e_c_ted to th_e energy from a structure or other test object to a remotely
examination object, using a simulated or artificial acoustic mgunted sensor during AE monitoring. An example of an

emission source.) , acoustic emission waveguide would be a solid wire of rod
voltage thhre.;hold.—a ‘|’°|ta_gﬁ Ieve:.o% an lelectror;:c Cok';f‘p?ra'l that is coupled at one end to a monitored structure, and to a
tor such that signals with amplitudes larger than this level (o o oa oo

will be recognized. The voltage threshold may be user

Section C: Electromagnetic Testing (E 215, E 243, E 566, E 1033)
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 coil, reference—seereference coil
detected electric or magnetic properties, or both, of a part ocoil size—the dimension of a coil, for example, length or
section of the test part without comparison to another section diameter.
of the part or to another part. (E 566) coil spacing—in electromagnetic testing, the axial distance
absolute measurements-in electromagnetic testing, mea- between two encircling coils of a differential system.
surements made without a direct reference using an absolut®il, test—in electromagnetic testing, the section of the probe
coil in contrast to differential and comparative measure- or coil assembly that excites or detects, or both, the

ments. (See alsabsolute coi). electromagnetic field in the material under test.
absolute readout—in electromagnetic testing, the signal out- comparative measurements—in electromagnetic testing,
put of an absolute coil. (See alsbsolute coil) measurements made in which the unbalance in the system is

absolute systerr—a system that uses a coil assembly and measured using comparator coils in contrast to differential
associated electronics to measure the total electromagneticand absolute measurements. (See atsoparator coils.)
properties of a test part without direct comparison to anothecomparative readout—in electromagnetic testing, the signal

section of the part or to another part (s&lesolute coil) output of comparator coils. (See alsomparator coils.)

(E 566) comparative systera—a system that uses coil assemblies and
acceptance level-a test level above or below which test associated electronics to detect any electric or magnetic

specimens are acceptable in contrast to rejection level. condition, or both, that is not common to the test specimen

acceptance limits—test levels used in electromagnetic sorting and the standard (s@®mparator coils). (E 566)

which establish the group into which the material under testomparator coils—in electromagnetic testing, two or more

belongs. (E 566) coils electrically connected in series opposition but arranged
acceptance standard-a tube with artificial discontinuities so that there is no mutual induction (coupling) between them

specified in the applicable product standard used to establish such that any electric or magnetic condition, or both, that is

the acceptance level. (E 215) not common to the test specimen and the standard, will
acceptance standard-in tubing inspection, a tube used to  produce an unbalance in the system and thereby yield an

establish the acceptance level with artificial discontinuities indication.

as specified in the applicable product standard. conductivity—the intrinsic property of a particular material to
amplitude distortior—same asharmonic distortion. carry electric current; it is commonly expressed in percent
amplitude response—that property of a test system whereby IACS (International Annealed Copper Standard) or MS/m

the amplitude of the detected signal is measured without (MegaSiemens/metre).

regard to phase. (See albarmonic analysis and phase coupling—two electric circuits are said to be coupled to each

analysis) other when they have an impedance in common so that a
annular coil clearance—the mean radial distance between current in one causes a voltage in the other.

adjacent coil assembly and test part surface in electromagut-off level—same agejection level.

netic encircling coil examination. defect resolution—a property of a test system that enables the
annular coils—seeencircling coils. separation of indications due to defects in a test specimen
artificial discontinuity —reference discontinuities, such as that are located in close proximity to each other.

holes, grooves, or notches that are introduced into a refedepth of penetration—in electromagnetic testing, the depth at

ence standard to provide accurately reproducible sensitivity which the magnetic field strength or intensity of induced

levels for electromagnetic test equipment. eddy currents has decreased to 37 % of its surface value. The
band pass filter—a wave filter having a single transmission depth of penetration is an exponential function of the

band; neither of the cut-off frequencies being zero or infinity. frequency of the signal and the conductivity and permeabil-

bobbin coit—seelD coil. ity of the material. Synonymous terms are standard depth of
bucking coils—same adglifferential coils. penetration and skin depth. (See afdin effect)
circumferential coils—seeencircling coils. diamagnetic materia—a material whose relative permeabil-
coil, absolute—seeabsolute coil ity is less than unity.
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Nore 11—Th¢ _intrinsic induction Bi is oppositely directed to the electromagnetic testing—a nondestructive test method for
applied magnetizing forcel. materials, including magnetic materials, that uses electro-

differential coils—two or more coils electrically connected in magnetic energy having frequencies less than those of

series opposition such that any electric or magnetic condi- visit_)le light to yield information regarding the quality of

tion, or both, that is not common to the areas of a specimen tgstlpg mat.erlal.. ) . . .

being electromagnetically tested will produce an unbalanc€ncircling coils—in electromagnetic testing, coil(s) or coil -

in the system and thereby yield an indication. assembly that surround(s) the part to be tested. Coils of this
differential measurements—in electromagnetic testing, mea- ]Eypz t";‘]re alﬁo r_T)ferred to as annular, circumferential, or

surements made in which the imbalance in the system is eed-through coris.

measured using differential coils in contrast to absolute angnd effect-seeedge effect.

comparative measurements. (See alierential coils.) end effect—the loss in sensitivity to discontinuities located
differential readout—in electromagnetic testing, the signal near the extreme ends of the tube as the ends of the tube
output of differential coils. (See aldtifferential coils.) enter or leave the test coil. (E 215)

differential signal—in electromagnetic testing, an output sig- feed-through coits-seeencircling coils.
nal that is proportional to the rate of change of the inputferromagnetic material—a material that, in general, exhibits
signal. the phenomena of magnetic hysteresis and saturation, and
differential system—an electromagnetic testing system that Whose permeability is dependent on the magnetizing force.
uses coil assemblies and associated electronics to detect filhfactor —for internal probe electromagnetic testing, the ratio
electric or magnetic condition, or both, that is not common of the effective cross-sectional area of the primary internal
to the areas of the specimen being tested. (Seediffgo- probe coil to the cross-sectional area of the tube interior.
ential coils.) fill factor —for encircling coil electromagnetic testing, the
eddy current—an electrical current caused to flow in a ratio of the cross-sectional area of the test specimen to the
conductor by the time or space variation, or both, of an effective cross-sectional core area of the primary encircling
applied magnetic field. coil (outside diameter of coil form, not inside diameter
eddy current testing—a nondestructive testing method in  which is adjacent to specimen).
which eddy current flow is induced in the test object.filter—a network that passes electromagnetic wave energy
Changes in the flow caused by variations in the specimen are over a described range of frequencies and attenuates energy
reflected into a nearby coil, coils, or Hall effect device for at all other frequencies.
subsequent analysis by suitable instrumentation and teclrequency—the number of cycles per second of alternating
niques. electric current induced into the tubular product. For eddy-
edge effect—in electromagnetic testing, the disturbance of the current testing described herein, the frequency is normally 1
magnetic field and eddy—currents due to the proximity of an to 125 kHz, inclusive. (E 215)
abrupt change in specimen geometry (edge). This effec§ate same asejection level

generally results in the masking of discontinuities within they . . 0. analysis—an analytical technique whereby the

affected region. (This effect is also termed tved effect) amplitude or phase, or both, of the frequency components of
effective depth penetration (EDP)—in electromagnetic test- 5 complex periodic signal is determined.

ing, for (a) thickness, the minimum depth beyon(_j which 3harmonic distortion—nonlinear distortion characterized by

test system can no longer reliably detect a further increase in the appearance in the output of harmonics other than the

specimen thicknes§, or (b) defepts, the ””.“t fqr reliably fundamental component when the input wave is sinusoidal.
detecting metallurgical or mechanical discontinuities by way _ S
of conventional continuous wave (CW) eddy current instru-IACS__the International Ann_ealed Coppe_r_Standard, an inter-
mentation and sensors. The EDP point is approximately national standard of electrical conductivity. _
three times the standard depth of penetration. ID co!l—a c_0|I or c0|_I assembly u;ed for _electromagnetlc
effective permeability—a hypothetical quantity that describes testing by insertion into th.e test piece as in the case of an
the magnetic permeability that is experienced under a given |nS|.de.probe_for.tublng. C0|I_s of this type are also referred to
set of physical conditions such as a cylindrical test specimen S inside coils, inserted coils, or bobbin coils.
in an encircling coil at a specific test frequency. This quantityimpedance—the total opposition that a circuit presents to the
may be different from the permeability of the particular flow of an alternating current, specifically the complex
metal being tested in that it takes into account such things as quotient of voltage divided by current.
the geometry of the part, the relative position of theimpedance analysis—in electromagnetic testing, an analytical
encircling coil, and characteristics of the magnetic field. method that consists of correlating changes in the amplitude,
electrical center—the center established by the electromag- Phase, or quadrature components, or all of these, of a
netic field distribution within a test coil. A constant intensity ~ complex test signal voltage to the electromagnetic condi-
signal, irrespective of the circumferential position of a tions within the test specimen.
discontinuity, is indicative of electrical centering. The elec-impedance plane diagram—a graphical representation of the
trical center may be different from the physical center of the locus of points, indicating the variations in the impedance of
test coil. a test coil as a function of basic test parameters.
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incremental permeability—the ratio of the change in mag- paramagnetic materia—a material that has a relative perme-
netic induction to the corresponding change in magnetizing ability slightly greater than unity and that is practically
force when the mean induction differs from zero. independent of the magnetizing force.

indications—eddy-current signals caused by any change fronpermeability, a-c—a generic term used to express various
uniformity of a tube. These changes from uniformity affect dynamic relationships between magnetic inductiBnand
the electrical characteristic of the tube but may not be magnetizing forceH, for magnetic material subjected to a
detrimental to the end use of the product. (E 215) cyclic excitation by alternating or pulsating current. The

initial permeability —the slope of the induction curve at zero  values of a-c permeability obtained for a given material
magnetizing force as the test specimen is being removed depend fundamentally upon the excursion limits of dynamic
from a demagnetizing condition (slope at origin of BH curve excitation and induction, the method and conditions of

before hysteresis is observed). measurement, and also upon such factors as resistivity,
inserted coi—seelD coil. thickness of laminations, frequency of excitation, etc.
inside coit—seelD coil. Note 12—The numerical value for any permeability is meaningless

lift-off effect—the effect observed in an electromagnetic testunless the corresponding or H excitation level is specified. For
system output due to a change in magnetic coupling betweencremental permeabilities not only must the correspondingBder H
a test specimen and a probe coil whenever the distancgxcitation level be specified, but also the dynamic rang® ¢r A H).

between them is varied. o _ permeability, d-c—permeability is a general term used to
magnetic hlstory—magnetlt_: condition of aferromagnf_etlt_: part express relationships between magnetic inductBnand
under test based on previous exposures to magnetic fields. (Emagnetizing forceH, under various conditions of magnetic

566) _ o excitation. These relationships are eittiErabsolute perme-
magnetic leakage flux—the excursion (_)f magnetic lines of  gapility, which in general is the quotient of a change in
force from the surface of a test specimen. magnetic induction divided by the corresponding change in

magnetic saturation—that degree of magnetization where a  magnetizing force, of2) relative permeability, which is the

further increase in magnetizing force produces no significant ratio of the absolute permeability to the magnetic constant (
increase in magnetic flux density (permeability) in a speci- ).

men.

modulation analysis—an analytical method used in electro- _NOT& 13—The magnetic constant, is a scalar quantity differing in
value and uniquely determined by each electromagnetic system of units.

magnetic testing that separates responses due to VariolSihe unrationalized cgs system,, is 1 gauss/oersted and the mksa

factors influencing the total magnetic field by separating andationalized systeny,, = 4 x 10 ~7 H/m.

interpreting, individually, frequencies or frequency bands in  Nore 14—Relative permeability is a pure number which is the same in

the modulation envelope of the (carrier frequency) signal. all unit systems. The value and dimension of absolute permeability
noise—in electromagnetic inspection, any nonrelevant signafepends on the system of units employed. - _

that tends to interfere with the normal reception or process- Note 15—For any ferromagnetic material, permeability is a function of

ing of a desired flaw signal. It should be noted that suct"® dedree of magnetization. However, initial permeability,, ;and

. . . S maximum permeability, 4} are unigue values for a given specimen under

noise signals may be generated by inhomogeneities in the . ified conditions.

inspected part that are not detrimental to the end use of the Note 16—Except for initial permeability, J1a numerical value for any

part. of the d-c permeabilities is meaningless unless the correspoidimdH
nonferromagnetic material—a material that is not magnetiz- excitation level is specified.

able and hence, essentially not affected by magnetic fields. Note 17—For the incremental permeabilitiea and |4 i, a numerical

This would include paramagnetic materials and diamagnetigalue is meaningless unless both the corresponding values of mean
materials. excitation level (B oH) and the excursion rangAB or AH) are specified.

normal permeability—the ratio of the induction (when cycli- phase analysis—an analytical technique that discriminates
cally made to change symmetrically about zero) to the petween variables in a part undergoing electromagnetic
corresponding change in magnetizing force. testing part by the different phase angle changes that these
off-line testing—eddy current tests conducted on equipment conditions produce in the test signal. (See afsttase
that includes the test coil and means to propel individual detection)
tubes under test through the coil at appropriate speeds arghase angle—the angular equivalent of the time displacement
conditions. between corresponding points on two sine waves of the same
on-line testing—eddy current tests conducted on equipment frequency.
that includes the test coil and means to propel tubes undgrhase detectior—the derivation of a signal whose amplitude
test through the coil at appropriate speeds and conditions asis a function of the phase angle between two alternating
an integral part of a continuous tube manufacturing se- currents, one of which is used as a reference.
quence. phase-sensitive systema system whose output signal is
optimum frequency—in electromagnetic testing, that fre- dependent on the phase relationship between the voltage
guency which provides the largest signal-to-noise ratio returned from a pickup or sensing coil and a reference
obtainable for the detection of an individual material prop- voltage.
erty. Each property of a given material may have its ownphase shift—a change in the phase relationship between two
optimum frequency. alternating quantities of the same frequency.
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probe coil—in electromagnetic testing, a small coil or coil standard depth of penetration (SDP}—the depth at which the
assembly that is placed on or near the surface of test objects. eddy current density is reduced to approximately 37 % of the

probe coil clearance—the perpendicular distance between density at the surface, Eddy-current testing is most effective
adjacent surfaces of the probe and test part; also lift-off. when the wall thickness does not exceed the SDP or in

recovery time—the time required for a test system to return to  heavier tube walls when discontinuities of interest are within
its original state after it has received a signal. one SDP. (E 215)

reference coil—a coil or probe, which may be used in test coil—the section of the coil assembly that examines the
conjunction with the appropriate material, to electrically material under test in a comparative system; the coil used to
balance a comparative system. examine the material in an absolute or differential compara-

reference standard—a tube, plate or part with artificial  tive system. (E 566)

discontinuities used for estab”Shing the test SenSitiVitytest frequency_in e|ectromagnetic testing, the number of
setting and for periodically checking and adjusting sensitiv- complete cycles per unit time of the alternating current
ity setting as required. (See alstandard (1)) (E 215) applied to the primary test coil.

rejection level—the value established for a test signal above okgg¢ quality level-seerejection level.
bglqw V.Vh'Ch test specimens are rejgctable, or Oth('Jr\’\”s‘f‘nree way sort—an electromagnetic sort based on a signal
distinguished from the remaining specimens.

L o . response from the material under test above or below two
selectivity—the characteristic of a test system that is a measure levels established by three or more calibration standards
of the extent to which an instrument is capable of differen- '

tiating between the desired signal and disturbances of othdpreshold level—the setting of an instrument that causes it to
frequencies or phases. regls_tgr only thqse changes in response greater or less than a

sensitivity control—the control in the instrument that adjusts specified mggnltude. . ) ]
the amplifier gain, and is one of the factors that determinedreshold setting—the setting of the instrument that causes it
the capacity to detect discontinuities. (E 215) to register only those changes in eddy-current response

signal gradient—same aglifferential readout. greater than a specified magnitude. (E 215)

signal-to-noise ratio—the ratio of values to signal (response  Nore 18—Sensitivity and threshold settings usually are indicated by
containing relevant information) to that of noise (responsearbitrary numbers on the control panel of the testing instrument. These
containing nonrelevant information). numerical settings differ among instruments of different types. It is,

skin depth—seedepth of penetration. therefore, not proper to translate a numerical setting on one instrument to

skin effect—the phenomenon wherein the depth of penetratioﬁhat of another type. Even among instruments of the same design and from

of electric currents into a conductor decreases as the fr the same manufacturer, sensitivity and threshold settings may vary slightly
.. . . hen detecting the same discontinuity. Therefore, undue emphasis on the
quency of the current is increased. At very high frequenciesy merical value of sensitivity and threshold settings is not justified.

the current flow is restricted to an extremely thin outer layerg 215)

of the conductor. (See alstepth of penetration.) . . . .
speed effect-the phenomenon in electromagnetic testing Oftransducer—an eIectromagneUC device fpr converting eIectn—

which the evidence is a change in the signal voltage resulting ¢al energy into magnetic or mechanical energy and vice

from a change in the relative motion between the specimen Versa. (E 1033)

and a test coil assembly. two-way sort—an electromagnetic sort based on a signal
standard—(1) a physical reference used as a basis for com- response from the material under test above or below a level

parison or calibration; (2) a concept that has been established established by two or more calibration standards.

by authority, custom, or agreement to serve as a model avobble—in electromagnetic testing, an effect that produces

rule in the measurement of quality or the establishment of a variations in coil spacing (operational lift-off) due to lateral

practice or procedure. motion of the test specimen in passing through an encircling
standard depth of penetratienseedepth of penetration. coil.
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Section D: Gamma- and X-Radiology
The terms defined in Section D are the direct responsibility of Subcommittee E07.01 on Radiographic Method Radiology (X
and Gamma) Method. Additional radiological terms are found in Section H.

absorbed dose-the amount of energy imparted by ionizing artifact—spurious indication on a radiograph arising from, but
radiation per unit mass of irradiated matter. Denoted by not limited to, faulty manufacture, storage, handling, expo-
“rad;” 1 rad = 0.01 j/kg. Sl unit is “gray;” 1 gray = 1 j/kg. sure, or processing.
absorbed dose rate-the absorbed dose per unit of time; autoradiograph—the image of an object containing a radio-
rads/s. Sl unit, grays/s. element obtained, on a recording medium, by means of its
absorption—the process whereby the incident particles or own radiation.
photons of radiation are reduced in number or energy as theyack scattered radiation—radiation which is scattered more
pass through matter. than 90° with respect to the incident beam, that is, backward
accelerating potential—the difference in electric potential  in the general direction of the radiation source.
between the cathode and anode in an X-ray tube througbetatron—an electron accelerator in which acceleration is
which a charged particle is accelerated; usually expressed in provided by a special magnetic field constraining the elec-
units of kV or MV. trons to a circular orbit. This type of equipment usually
activation—in neutron radiography, the process of causing a operates at energies between 10 and 31 MEV.
substance to become artificially radioactive by subjecting iblocking or masking—surrounding specimens or covering
to bombardment by neutrons or other particles. their sections with absorptive material.
acute radiation syndrome—the immediate effects of a short blooming—in radiologic real-time imaging, an undesirable
term, whole body overexposure of a person to ionizing condition exhibited by some image conversion devices and
radiation. These effects include nausea and vomiting, mal- television pickup tubes brought about by exceeding the
aise, increased temperature, and blood changes. allowable input brightness for the device, causing the image
alphanumeric—term pertaining to both numbers and alpha- to go into saturation, producing a fuzzy image of degraded
betical characters, typically used to designate a device spatial resolution and grey scale rendition.
capable of handling both types of characters. blow back—the enlargement of a minified radiograph to its
alpha particle—a positively charged particle emitted by cer- original size by use of an optical direct reader.
tain radio-nuclides. It consists of two protons and twocassette—a light-tight container for holding radiographic re-
neutrons, and is identical to the nucleus of a helium atom. cording media during exposure, for example, film, with or
amorphous selenium (a-Se) radiation detector array-an without intensifying or conversion screens.
array employing a biased amorphous selenium photocharacteristic curve—the plot of density versus log of expo-
conductor that directly converts incident radiation into sure or of relative exposure. (Also called the D-log E curve
electrical charge which can then be read to form a digital or theH and D curve.)
Image. cine-radiography—the production of a series of radiographs
amorphous silicon @-Si) X-ray detector, —an amorphous  that can be viewed rapidly in sequence, thus creating an
silicon (@-Si) X-ray detector consists of a glass substrate j|lusion of continuity.
with a matrix of photodiodes fabricated from amorphouscoiimator—a device of radiation absorbent material intended

silicon and switches arranged in rows and columns upon it; for defining the direction and angular divergence of the
the photodiodes are activated by light photons emitted from adiation beam.

a scintillator which is activated by X rays and is usually in

. ) . composite viewing—the viewing of two or more superim-
close contact with the diode matrix. P g g P

i ) , . posed radiographs from a multiple film exposure.

analog_lmage—an image produced by a contmupusly Va”ablecompton scatter radiation—the scattered X-ray or gamma
physical prgcess (for example, expos.ure of film). ray which results from the inelastic scattering of an incident

analog to digital converter (a/dy}—a device that changes an X-ray or gamma ray on an electron. Since the ejected

analog signal to a digital representation of the signal. electron has short range in most materials, it is not consid-
anode—the positive electrode of a discharge tube. In an X-ray gred part of the scattered radiation.
tube, the anode carries the target. computed radiology (photo stimulated luminescence

anode current—the electrons passing from the cathode to the method)—a two-step radiological imaging process; first, a
anode in an X'ray tube, minus the small loss incurred by the Storage phosphor |mag|ng p|ate is exposed to penetrating

back scattered fraction. . _ ~radiation; second, the luminescence from the plate’s photo-
aperture—an opening in material, space, or time over which stimulable luminescent phosphor is detected, digitized, and
an element is considered to be active. presented via hard copy or a CRT.
area of interest—the specific portion of the object image on constant potential—a method of electrically generating x-rays
the radiograph that is to be evaluated. by placing a constant potential electrical source (voltage and

array processor—a special purpose logical processing device current) across the x-ray tube anode and cathode; the ripple
that performs extremely fast mathematical operation on component of the constant potential electrical source is
digital arrays. typically less than 2.0 %.

11



A0y £ 1316 — 04
“afl

contrast sensitivity—a measure of the minimum percentage exposure table—a summary of values of radiographic expo-
change in an object which produces a perceptible density/ sures suitable for the different thicknesses of a specified
brightness change in the radiological image. material.

contrast stretch—a function that operates on the greyscalefilm contrast—a qualitative expression of the slope or steep-
values in an image to increase or decrease image contrast. ness of the characteristic curve of a film; that property of a

definition, image definition—the sharpness of delineation of ~ photographic material which is related to the magnitude of
image details in a radiograph. Generally used qualitatively. the density difference resulting from a given exposure

densitometer—a device for measuring the optical density of difference.

radiograph film. film speed—a numerical value expressing the response of an
density (film)—the quantitative measure of film blackening Mage receptor to the energy of penetrating radiation under

when light is transmitted or reflected. f_ltspemfle_? CO”?'t'O”S'f erial v of hiaher atomi

ilter—uniform layer of material, usually of higher atomic
D =log(lgl) orD =log (1J/R) @) number than tr>1/e specimen, placed getweer? the radiation

where: source and the film for the purpose of preferentially absorb-
D = density, ing the softer radiations.
lo = light intensity incident on the film, fluorescence—the emission of light by a substance as a result
I = light intensity transmitted, and of the absorption of some other radiation of shorter wave-
R = light intensity reflected. lengths only as long as the stimulus producing it is main-
density comparison strig-alternative term forstep-wedge tained.

comparison film. fluorescent screenalternative term forintensifying screen

digital—the representation of data or physical quantities in the (b).
form of discrete codes, such as numerical characters, rathluoroscopy—the visual observation on a fluorescent screen of
than a continuous stream. the image of an object exposed to penetrating, ionizing
digital image—an image composed of discrete pixels each of radiation.
which is characterized by a digitally represented luminancédocal spot—for x-ray generators, that area of the anode (target)
level. of an x-ray tube which emits x-ray when bombarded with
digital image acquisition systerr—a system of electronic electrons.
components which, by either directly detecting radiation orfog—a general term used to denote any increase in optical
converting analog radiation detection information, creates an density of a processed photographic emulsion caused by
image of the spatial radiation intensity map comprised of an anything other than direct action of the image forming
array of discrete digital intensity values (sgieel). radiation and due to one or more of the following:
digital image enhancement—any operation used for the (a) aging—deterioration, before or after exposure, or both,
purpose of enhancing some aspect of the original image. resulting from a recording medium that has been stored for
digital image processing syster-a system which uses algo- ~ t00 long a period of time, or other improper conditions.

rithms to process digital image data. (b) base—the minimum uniform density inherent in a
digitize (for radiology)—the act of converting an analog Processed emulsion without prior exposure.

image or signal to a digital presentation. (c) chemical-resulting from unwanted reactions during
dynamic range (for radiology)—the span of signal intensity ~ chemical processing.

which defines the system’s range of performance. (d) dichroic—characterized by the production of colloidal
equivalent 1.Q.l. sensitivity—that thickness of 1.Q.Il. ex-  Silver within the developed sensitive layer.

pressed as a percentage of the section thickness radiologi-(€) exposure-arising from any unwanted exposure of an

cally examined in which a 2T hole or 2% wire size emulsion to ionizing radiation or light at any time between

equivalent would be visible under the same radiological Manufacture and final fixing.

conditions. (f) oxidation—caused by exposure to air during developing.
equivalent penetrameter sensitivity—that thickness of pen-  (9) photographie-arising solely from the properties of an

etrameter, expressed as a percentage of the section thicknes€mulsion and the processing conditions, for example, the

radiographed, in which a 2T hole would be visible under the total effect of inherent fog and chemical fog.

same radiographic conditions. (h) threshold—the minimum uniform density inherent in a
erasable optical medium—an erasable and rewritable storage Processed emulsion without prior exposure.

medium where the digital data is represented by the degrefiog density—a general term used to denote any increase in the

of reflectivity of the medium recording layer; the data can be optical density of a processed film caused by anything other

altered. than the direct action of the image-forming radiation.
exposure, radiographic exposure-the subjection of a re- forward scattered radiation—radiation which is scattered

cording medium to radiation for the purpose of producing a less than 90° with respect to the incident beam, that is,

latent image. Radiographic exposure is commonly expressed forward in the general direction of the radiation source.

in terms of milliampere-seconds or millicurie-hours for a gamma-radiography—a technique of producing radiographs

known source-to-film distance. using gamma-rays.

12
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gamma ray—electromagnetic penetrating radiation having its X rays, gamma rays, electrons, and neutrons.
origin in the decay of a radioactive nucleus. kV (kilo volt) —a unit of electrical potential difference equal to
geometric unsharpnes$—the penumbral shadow in a radio- one thousand volts, used to described the accelerating
logical image which is dependent upon 1) the radiation potential of an X-ray tube.
source dimensions, 2) the source to object distance, and 8tent image—a condition produced and persisting in the

object to detector distance. image receptor by exposure to radiation and able to be
graininess—the visual impression of irregularity of silver  converted into a visible image by processing.
deposit in a processed film. lead screen-seeintensifying screen (a).
half-life—the time required for one half of a given number of jine pairs per millimetre —a measure of the spatial resolution
radioactive atoms to undergo decay. of an image conversion device. A line pair test pattern

half-value layer (HVL) —the thickness of an absorbing mate-  consisting of one or more pairs of equal width, high contrast
rial required to reduce the intensity of a beam of incident Jines and spaces is utilized to determine the maximum
radiation to one half of its original intensity. density of lines and spaces that can be successfully imaged.

half-value thickness—the thickness of a specified substance The value is expressed in line pairs per millimetre.

which, when introduced into the path of a given beam ofjine pair test pattern—a pattern of one or more pairs of

radiation, reduces its intensity to one half. objects with high contrast lines of equal width and equal
image data_ file—a Qigital file containing radiological image spacing. The pattern is used with an imaging device to
_ and text information. measure spatial resolution.
image definitior-seedefinition. L _ linear accelerato—an electron generator in which the accel-
image processing-a method whereby digital image data is  eration of the particles is connected with the propagation of
transformed through a mathematical function. a high-frequency field inside a linear or corrugated

image quality indicator (IQI) —in industrial radiology, a waveguide.
device or combination of devices whose demonstrated imaggcation marker—a number or letter made of lead (Pb) or

or images provide visual or quantitative data, or both, 10 giher highly radiation attenuative material that is placed on
determine radiologic quality and sensitivity. Also known as 4, object to provide traceability between a specific area on

a penetrameter (disparaged). the image and the part.
Note 19—TIt is not intended for use in judging size nor establishing low-energy gamma radiation—gamma radiation having en-
acceptance limits of discontinuities. ergy less than 200 keV.

indication, n—the response or evidence from a nondestructivduMinosity—a measure of emitted light intensity.
examination that requires interpretation to determine relMA (Milliampere)—a unit of current equal to 0.001 amperes,
evance. used to express the tube current of an X-ray tube.

intensifying screen—a material that converts a part of the Mmagnetic storage medium-a storage medium that uses
radiographic energy into light or electrons and that, when in Magnetic properties (magnetic dipoles) to store digital data
contact with a recording medium during exposure, improves (for example, a moving drum, disk, or tape or a static core or
the quality of the radiograph, or reduces the exposure time film). . )
required to produce a radiograph, or both. Three kinds oMeV (mega or million electron volts)—a unit of energy equal
screens in common use are: to one million electron volts, used to express the energy of
(a) metal screer-a screen consisting of dense metal (usu- X—Tays, gamma rays, electrons, and neutrons.
ally lead) or of a dense metal compound (for example, leadnicro focus X-ray tube—an X-ray tube having an effective
oxide) that emits primary electrons when exposed to X- or focal spot size not greater than 100 pm.
gamma-rays. milliamperes (mA)—the technical term itube current and is
(b) fluorescent screera screen consisting of a coating of ~ defined as the current passing between the cathode and
phosphors which fluoresces when exposed to X or gamma anode during the operation of an x-ray tube, measured in
radiation. milliamperes (mA) and usually taken as a measure of x-ray
(c) fluorescent-metallic screera screen consisting of a  intensity.
metallic foil (usually lead) coated with a material that minifocus X-ray tube—an X-ray tube having an effective
fluoresces when exposed to X or gamma radiation. The focal spot size between 100 and 400 pm.
coated surface is placed next to the film to provide fluoresMV (mega or million volt) —a unit of electrical potential
cence; the metal functions as a normal metal screen. difference equal to one million volts, used to describe the
IQI sensitivity—in radiography, the minimum discernible  accelerating potential of an X-ray tube.
image and the designated hole in the plaque-type, or theet density—total density less fog and support (film base)
designated wire image in the wire type image quality density.
indicator. neutron radiography (NRT)—a process of making an image
keV (kilo electron volt)—a unit of energy equal to one  of the internal details of an object by the selective attenua-
thousand electron volts, used to express the energy of 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-
4 Mathematical derivation of geometric unsharpness is provided in Guide E 94. tion by the object being examined.
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non-erasable optical data—a non-erasable, non-rewriteable radiograph—a permanent, visible image on a recording me-
storage medium where the digital data is represented by the dium produced by penetrating radiation passing through the
degree of reflectivity of the mediums recording layer. The material being tested.

data cannot be altered. radiographic contrast—the difference in density between an
nonscreen-type film (direct-type film)}—X-ray film designed image and its immediate surroundings on a radiograph.

for use with or without metal screens, but not intended forradiographic equivalence factor—that factor by which the

use with salt screens. thickness of a material must be multiplied in order to

nuclear activity—the number of disintegrations occurringina determine what thickness of a standard material (often steel)
given quantity of material per unit of time. “Curie” is the  will have the same absorption.
unit of measurement. One curie is equivalent to:8.70'°  radiographic exposure-seeexposure.
disintegrations per second. radiographic inspection—the use of X rays or nuclear radia-
object-film distance—the distance between the surface of the tion, or both, to detect discontinuities in material, and to
source side object and the plane of the recording medium. present their images on a recording medium.

Note 20—In the case where the recording medium is placed directly inr"’ldmgr":lphIC quality —a qualitative term used to describe the

contact with the object being examined, the distance is equal to the CapabilitY of a radiograph to show flaws in the area under
thickness of the object. examination.

. . . radiographic sensitivity—a general or qualitative term refer-
optical density—the degree of opacity of a translucent me- i tg the size of the smallest detail that can be seen on a

dium (darkening of film) expressed as follows: radiograph, or the ease with which details can be seen.
OD = log (I (3)  radiography—the art, act, or process of making radiographs.
radiological examination—the use of penetrating ionizing
radiation to display images for the detection of discontinui-

where:

OD = optical density, ties or to help ensure integrity of the part.

I, = light intensity incident on the film, and radiology—the science and application of X rays, gamma rays,
I = light intensity transmitted through the film. neutrons, and other penetrating radiations.

optical line pair test pattern—seeline pair test pattern. radioscopy—the electronic production of a radiological image

pair production —the process whereby a gamma photon with that follows very closely the changes with time of the object
energy greater than 1.02 MeV is converted directly into being imaged.
matter in the form of an electron-positron pair. Subsequentare earth screens-seeintensifying screen
annihilation of the positron results in the production of two real-time radioscopy—radioscopy that is capable of following
0.511 MeV gamma photons. the motion of the object without limitation of time.

pencil beam—a radiation beam which has little divergence, recording media—material capable of capturing or storing, or
usually created by collimating an intense source of radiation. both, a radiological image in digital or analog form.

penetrameter-alternative term foimage quality indicator. recording medium—a film or detector that converts radiation
penetrameter sensitivityalternative term foitQl sensitivity . into a visible image.
phosphor—any substance that can be stimulated to emit lightrepresentative quality indicator (RQI)—an actual part or
by incident radiation. similar part of comparable geometry and attenuation char-
photo fluorography—a photograph of the image formed on a  acteristics to that of the test part(s), that has known or
fluorescent screen. measurable features, or both, representing the facets of

photostimulable luminescence-the physical phenomenon of nonconformance for which the test part is to be examined.
phosphors absorbing incident ionizing radiation, storing thescintillators and scintillating crystals—a detector that con-
energy in quasi-stable states and emitting luminescent radia- Verts ionizing radiation to light.
tion proportional to the absorbed energy when stimulated bgcreen—alternative term for intensifying screen.
radiation of a different wavelength. secondary radiation—radiation emitted by any substance as
photostimulable luminescent phosphosa phosphor capable  the result of irradiation by the primary source.
of storing a latent radiological image which upon lasersensitivity—seecontrast sensitivity, equivalent 1QI sensitiv-
stimulation will generate luminescence proportional to the ity, equivalent penetrameter sensitivity, QI sensitivity,

radiation intensity. radiographic sensitivity.
pixel—The smallest addressable element in an electronishim—a material, typically placed under the 1QI which is
image. radiologically similar to the object being imaged.

pixel, display size—the dimensions of the smallest picture signal—the data present in a radiological measurement which
element comprising the displayed image, given in terms of is directly correlated with the degree of radiation attenuation
the imaged object’'s dimensions being represented by the by the object being examined.

element. source—a machine or radioactive material that emits penetrat-
pixel size—the length and width of a pixel. ing radiation.
primary radiation —radiation coming directly from the source-film distance—the distance between the radiation-
source. producing area of the source and the film.
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step wedge—a device with discrete step thickness increments a given narrow beam of radiation reduces the intensity of this
used to obtain an image with discrete density step values. radiation by a factor of ten.

step-wedge calibration film—a step-wedge comparison film tomography—any radiologic technique that provides an im-
the densities of which are traceable to a nationally recog- age of a selected plane in an object to the relative exclusion

nized standardizing body. , , of structures that lie outside the plane of interest (see
step-wedge comparison film—a strip of processed film car- tomogram and (CT) computed tomography).

rying a stepwise array of increasing photographic density. . . .
step wedge comparison film-a radiograph with discrete total image unsharpness—the blurring of test object features,

density steps that have been verified by comparison with a in a radiological |m§ge resul-tlng fr.om any cguse(s).
calibrated step wedge film. translucent base media—materials with properties that allow
storage phosphor imaging plate—a flexible or rigid reusable radiological interpretation by transmitted or reflected light.
detector that stores a radiological image as a result ofransmission densitometer—an instrument that measures the
exposure to penetrating radiation. intensity of the transmitted light through a radiographic film
subject contrast—the ratio (or the logarithm of the ratio) of  and provides a readout of the transmitted film density.

the radia-tion intensities transmitted by selected portions Oiransmitted film density_the density Of radiographic film
the specimen. _ determined by measuring the transmitted light.

system mduc_ed art|facts.—§lr.10mal'|es that are c'reated by 2 tube current—the current, measured in milliamperes, passing
system _durl_ng the acquisition, display processing, or storage between the cathode and anode during the operation of an
of a digital image. X-rav tube

system noise—the noise present in a radiological measurement y ' L
resulting from the individual elements of the radiological tube current—the transfer of electricity, created by the flow of

system. electrons, from the filament to the anode target in an X-ray
target—that part of the anode of an X-ray emitting tube hit by ~tube; usually expressed in unit of milliamperes.
the electron beam. vacuum cassette-a flexible light-tight container that, when

tenth-value-layer (TVL)—the thickness of the layer of a  operated under a vacuum, holds film and screen in intimate
specified substance which, when introduced into the path of contact during a radiographic exposure.

Section E: Leak Testing
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 TABLE 1 Composition and Partial Pressures of the Atmosphere

calculated from the measurable physical constants of the Constituent Volume % Partial Pressure, kPa

instrument and for which calibration is the same for all ideal 4 sea fevel (atmospheric pressure is 101 kPa):

gases. Oxygen 21 (021 x101=) 21
absolute pressure—pressure above the absolute zero corre- N'o%" ® Eg'gf ot 3 "

sponding to empty space, that is, local atmospheric pressure Total atmospheric pressure, 101

plus gage pressure. At 3700-m altitude (atmosphere pressure is 64 kPa):
absorption—in leak testing, the binding or incorporation of 9" 2t (021 64 13

P n lee 9, nding p Nitrogen 78 (0.78 X 64 =) 50

gas in the interior of a solid (or liquid). Others 1 (0.01 x64=) 1

accumulation test—a leak test used to detect very small leaks Total atmospheric pressure, 64

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 g particle (atom, molecule, ion, etc.), defined as 1/12 of the
been placed. At the end of the test period the chamber is mass of carbon-12. The numerical value of the mass of a

opened to a leak detector which is sensitive to the gas. particle in terms of amu is identical with the older atomic
alkali ion diode—a sensor for halogen gases. (See also weight.
halogen leak detector(2).) audible leak indicator—an accessory to a leak detector which

aperture leak—a leak of such geometric configuration thatthe converts the output signal to an audible note whose fre-
length of the leakage path is much smaller than the shortest quency is a function of the leakage rate.
diameter of the path, so that the leak may be considered thgack pressure-Same agorepressure
equivalent of an opening in an infinitesimally thin wall. back pressure testSame agpressure-evacuation test
atmosphere (standard)}—the pressure exerted by a mercury background signal—in leak testing, the steady or fluctuating
column 760 mm in height at 0°C under standard acceleration output signal of the leak detector caused by the presence of

of gravity; equivalent to 101 325 Pa. residual tracer gas or other substance to which the detecting
atmospheric pressure—the pressure of the atmosphere at a element responds.
specified place and time (see Table 1). backing pump-Same adore pump.

atomic mass unit (amu)—the unit of measure of the mass of backing space—the space between a backing pump (fore
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pump) and the associated diffusion pump (or other type of color of the electrical discharge can be observed when a

pump requiring a fore pump). (See alsallast.) suitable tracer gas (methane, carbon dioxide, alcohol) flows
backing space technique-a method of testing for leaks in  through the leak. _

which the leak detector is connected to the backing space tdissociation—in leak testing, the breakdown of a substance

take advantage of the compression of gas that occurs Into two or more constituents.

betwee_n the vacuum S_ystem and the backing pump, due ONore 21— Dissociation is sometimes referred to as cracking.

the action of the diffusion pump (or other type of pump of . ] . )

high speed relative to its backing pump). drift —in leak testing, the relatively slow change in the

bake-out—in leak testing, the degassing of a vacuum system DPackground output level of the leak detector due to the
by heating during the pumping process. electronics rather than a change in the level of the tracer gas.

ballast—in leak testing, a backing space large enough todytn""m'C leak t?st_—a Iﬁrm oLIe(':I\k tfst n V\f[_hlch"some of tgef
maintain a low forepressure when the fore pump is tempo- - 2c€r gas entering through a feak1s continually removed for
rarily stopped. sensing purposes.

Bayard-Alpert ionization gage-seeionization vacuum gage dynamic leakage measurementleakage determined by
y_ P . gage: gage. measuring the tracer gas equilibrium partial pressure while
bell jar—a container, open at one end (usually the bottom),

hich | d hamb | the system is actively being pumped.
which Is used as a vacuum chamber or test vessel. dynamic sensitivity of leak detector—the minimum leak rate

bell jar testing—a test used for detecting leakage from an “that the detector is capable of detecting while the enclosure
object completely or partially filled with a tracer gas and ynder test is actively being evacuated continuously under
placed in a vacuum chamber or bell jar. specified conditions.

bomb test-seepressure-evacuation test. equivalent nitrogen pressure—the calculated pressure that a

bubble immersion test—a form of leak test of gas-containing  gage or another device would indicate if the gas in the device
enclosures in which a leak is indicated by the formation of a were replaced by nitrogen at the same molecular density.
bubble at the site of a leak. exhaust pressurein leak testing, same derepressure

clean-up—in leak testing, the time required for a leak testing exhaust tubulatior-Same agpump-out tubulation.
system to reduce its signal output to 37 % of the signaflooded system—a system which, while being tested, becomes
indicated at the time the tracer gas ceases to enter the leakso filled with tracer gas as to make impracticable further leak
system. Also called clean-up time. testing.

clusee—an obsolete unit of flow rate equal to 10-2 lusecs. flow—Same adlow rate.

cold-cathode ionization gageseeionization vacuum gage. ~ flow rate—in leak testing(1) the rate at which gas passes a

concentration ratio—in leak testing, the ratio of the number ~ 9iven cross section of a system, determined by the product of
of atoms (molecules) of a given constituent of a (gas) the volume passing per unit time and its (part_lal) pressure at
mixture to the total number of atoms (molecules) in the the cross section(2) a product of the (partial) pressure
mixture. For ideal gases the concentration ratio has the samedifférence of a gas at the ends of a conduit or across the face

value as the volume fraction or the partial pressure of the Of @n orifice, and the conductance of the gas for the conduit
constituent. or orifice. Expressed in pressure-volume per unit time, such

conductance—in leak testing, the ratio of the throughput , 35 pascal cubic metres per second.

(under steady state, conservative conditions) of a gas rowinEf’re'"ne,_'tr)1 Iel?k testing, the line between a fore pump and the
through a conduit or an orifice to the difference in the partial pulr_np I Iac S leak . | laced in th
pressures of the gas at the two ends of the conduit or on ﬂ,{gre- Ine valve—in leak testing, a vacuum valve placed in the
two sides of the orifice, expressed in volume units per unit [0ré-line to permit isolation of the diffusion pump from its

time, such as cubic metres per second. ¢ backing P“”.‘P-I K testing. the total th Het
cracking—in leak testing, same agissociation orepressure—in leak testing, the total pressure on the outle

it tial leak detect leak detect loving t side of a pump measured near the outlet port. Sometimes
lieréntial leak detector—a leak detector empioying tWo .16 the back pressure, backing pressure, outlet pressure,
similar gage tubes in a bridge circuit with a trap which is

lective for the t bet th ¢ q fih exhaust pressure, or discharge pressure. In discussing the
fszz Ive forthe tracer gas between the system and one 01 the, i of a vapor jet, the term forepressure may be used to

. _ o _ _ ) designate the total pressure of the gas against which the jet
differential Pirani gage—a leak detecting device employing impinges.
two similar Pirani tubes as arms of a Wheatstone bridge. ¢5.e pump—in leak testing, the pump that produces the
diffusion—in leak testing, the flow of the gas through a necessary fore vacuum for a pump which is incapable of
substance in which the gas actually migrates through the gischarging gases at atmospheric pressure. Sometimes called
crystal lattice of the substance rather than through a geo- the packing pump.
metrical leak (moleculal’ diameters versus hole dimension)gage pressure_difference between the abso|ute pressure and
discharge pressure-in leak testing, same derepressure atmospheric pressure.
discharge tube leak indicator—a glass tube attached to a gas—the state of matter in which the molecules are practically
system being leak tested, with the glass tube having elec- unrestricted by intermolecular forces so that the molecules
trodes attached to a source of high-frequency high voltage, are free to occupy all space within an enclosure. In vacuum
such as a Tesla coil or induction coil, so that changes in the technology, the word gas has been loosely applied to the
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uncondensed gas and vapor within a vacuum system. hydraulic pressure testSame asydrostatic test.
halogen—any element of the family of the elements fluorine, hydrostatic test—in leak testing, a pressure test in which the
chlorine, bromine, and iodine. Compounds do not fall under component being tested is filled completely with water or
the strict definition of halogen. However, for the purpose of another liquid. Pressure, if required, is then applied to the
this standard, this word provides a convenient descriptive liquid for the required time and the outside of the component
term for halogen-containing compounds. Of significance in is examined visually for leaks.
halogen leak detection are those which have enough vapadeal gas—a gas that obeys Boyle’s law and has zero heat of
pressure to be useful as tracer gases. free expansion (or also obeys Charles’ law). Also known as
halogen leak detector—a leak detector that responds to a perfect gas.
halogen tracer gases. Also called halogen-sensitive leak-leakage rate—the combined leakage rate from all existing
detector or halide leak detectgt) The copper-flame detec-  |eaks in a specified evacuated vessel in pressure volume
tor or halide torch consists of a bunsen burner with flame ynits per unit of time.
impinging on a copper plate or screen, and a hose withyjet—the opening, flange, connection, or coupling on a leak

sampling probe to carry tracer gas to the air intake of the detector or leak testing system through which the tracer gas
burner.(2) The alkali-ion diode halogen detector depends on may enter due to a leak in an object under test.

the variation of positive ion emission from a heated platinumy|et flange—seeinlet.
anode when halogen molecules enter the sensing element port—seeinlet.

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

helium drift —(1) in leak testing with a probe, the drift from a
leak or permeable gasket located at some distance from the
end of the probe but which is detected by the probe and can
mislead the operator into suspecting the area near the probe;

(2) a gradual wandering of the output meter needle of the . . :
leak detector due to slowly changing helium concentrationd®n Source—in leak testing, that part of a leak detector tube in

(either due to a leak or outgassing) in the detector tube, which tracer gas is ionized preliminary to being detected.
Expressed in scale divisions per unit time ionization potential—the minimum energy, expressed in

helium leak detector—a leak detector using helium as the (electron) volts, required toremove an electron from an atom
tracer gas or molecule to form a positive ion.

hermetically tight sea—a seal which does not exhibit leakage 10NiZation vacuum gage—a vacuum gage comprising a means
when dynamically tested with commercially built leak de- ©f ionizing the gas molecules, electrodes to facilitate the
tectors that are sensitive to a gas on the pressure side collection of the positive ions formed, and means of indi-

opposite to the side on which the leak detector is located, or €ating the magnitude of the collected ion current. Various
which does not exhibit leakage with any form of liquid test. YP€S Of ionization gages are distinguished according to the
high vacuum—see Table 2. method of producing the ionization. The common types are

holding pump—a fore pump used to hold a vapor pump at S follows: L _
operating conditions while a roughing pump reduces the (&) hot-cathode ionization gagethe ions are produced by
system pressure to a point at which the valve between the collisions with electrons emitted from a hpt filament (or
vapor pump and the system can be opened without stopping cathc_)de) and_ aqcel_erated by an el_ectrlc f_|eld. Also called
the flow of vapor from the nozzles. hot-filament ionization gage, or simply ion gage. The
hood test—an overall test in which an object under vacuum Bayard-Alpert ionization gage employs a tube with an
test is enclosed by a hood which is filled with tracer gas so €lectrode structure designed to minimize X-ray-induced
as to subject all parts of the test object to examination at one €lectron emission from the ion collector.
time. A form of dynamic leak test in which the entire  (b) cold-cathode ionization gagethe ions are produced by
enclosure or a large portion of its external surface is exposed & cold-cathode discharge, usually in the presence of a
to the tracer gas while the interior is connected to a leak Magnetic field which lengthens the path of the electrons
detector with the objective of determining the existence of between cathode and anode. The discharge tube is a trans-

inside-out testing-seebell jar testing.

ion pump—an electrical device for pumping gas comprising a
means for ionizing the gas and a system of electrodes at
suitable potentials, and in some cases also a magnetic field,
which causes the ions formed to move towards a surface on
which they are absorbed or buried.

leakage. parent tube in which the color and form of a cold-cathode
hot-cathode ionization gageseeionization vacuum gage. discharge (without the presence of a magnetic field) gives an
hot-filament ionization gage-seeionization vacuum gage. indication of the pressure and the nature of the gas. The

Phillips ionization gage is a cold-cathode ionization gage in
which a magnetic field is directly parallel to the axis of an

TABLE 2 Degrees of Vacuum annular electrode (normally the anode) located between two
Degrees of Vacuum Approximate Pressure Range plate electrodes perpendicular to the axis. Varipus modifica-
Low 100 kPa 0 3 kPa tlons_of the Penning gage are named after the inventors, and
Medium 3kPato 0.1 Pa certain types are referred to as magnetron vacuum gages.
High 0.1 Pato 0.1 mPa (c) radioactive ionization gage-the ions are produced by
Very high 0.1 mPa to 0.1 pPa diati Il Ibh icl itted f di
Ultra high 0.1 uPa and less radiations (usually alpha particles) emitted from a radioac-

tive source.
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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

percentage composition of a gas mixture. Various types are
distinguished by the method of separating the ions. The
principal types are as follows:

pressure in the evacuated system when the system is isolated(a) Dempster (M.S3-The ions are first accelerated by an

from the pump. (See alsate of rise.)

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

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

leak artifact—a device used to introduce gas into a system at
a controlled rate, usually 6 mol/s or less.

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

leak testing—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

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.S3-The ions are separated by
means of a radial electrostatic field and a magnetic field
deflecting the ions through 60° 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.

(c) Bleakney (M.S3-The ions are separated by crossed
electric and magnetic fields. Also called cross fields (M.S.).
(d) Nier (M.S.3—A modification of the Dempster (M.S.) in
which the magnetic field deflects the ions.

(e) Time of Flight (M.S9-The gas is ionized by a pulse-

a given temperature as a result of a specified pressure modulated electron beam and each group of ions is acceler-

difference across the leak. Standard conditions for gases areated toward the ion collector. lons of different mass to charge

25°C and 100 kPa. Leakage rates are expressed in variousyatios traverse their paths in different times.

units such as pascal cubic metres per second or pascal Iitres(f) Radio-Frequency (M.S-}The ions are accelerated into a

per second (see Table 3). radio-frequency analyzer in which ions of a selected mass to
low vacuum—see Table 2. charge are accelerated through openings in a series of spaced
lusec—a unit of flow rate equal to 0.133 mPa/s plates alternately attached across a radio-frequency oscilla-
masking—in leak testing, the covering of a section of a test {or, The jons emerge into an electrostatic field which permits

object so as to prevent tracer gas from entering leaks that gnly the jons accelerated in the analyzer to reach the
may exist in the covered section. collector.

mass number—the whole number nearest to the atomic mass (g) Omegatron (M.S-The ions are accelerated by the
expressed in either atomic mass units or as (chemical) cyclotron principle.
atomic weight.

. . mass spectrometer leak detecter-a mass spectrometer ad-
mass spectrometer (M.S2-an instrument that is capable of justed to respond only to the tracer gas.

separating ionized molecules of different mass to charge, ;<o spectrur—a record, graph, table, etc., that shows the

ratio and measuring the respective ion currents. The Mass wo\aiive number of ions of various mass that are produced

spectrometer may be used as a vacuum gage that relates ay nop, 5 given substance is processed in a mass spectrometer.
output which is proportioned to the partial pressure of an,

e L ) ean free path—the average distance that a molecule travels
specified gas, as a leak d.etec_tor sensitive to a pqrtlcular between successive collisions with other molecules.
tracer gas, or as an analytical instrument to determine thﬁmedium vacuum—see Table 2.
micrometre—a unit of length equal to one millionth of a

metre.
micron—a term for micrometre.
micron of mercury—a unit of pressure equal to that exerted

TABLE 3 Conversion Factors for Leak Testing
To

To Convert from Multiply Column 1 by

Leakage Rate:

atm-cm®/s Pa-m3/s 1.10 x 107* . . .
micron-litres/s Pa-mis 133 % 10~ _by a column of mercury sFandlng one micrometre hlgh.
micron-ft¥/h Pa-m¥s 1.05 X 1074 millimetre of mercury —a unit of pressure corresponding to a
. -3 .
g?rsgi':g;‘;s’s EZ::Z? L0 column of mercury exactly 1 mm high under standard
torr-litres/s pa.nfls 133 % 10-L acceleration of gravity. Sometimes called torr.
Pressure: . minimum detectable leakage rate—the magnitude of the
aumosphere (stc) P oS smallest leakage rate that can be unambiguously detected by
micrometre of Hg Pa 1.33 x 1071 a given leak detector in the presence of conditions existing at
micron Pa 1.33 x 107t time of test.
i :
pm;'lﬂ'::,i"firi;;'r?z Sy ooy molecular flow—the flow of gas through a passage under
torr Pa 1.33 X 102 conditions such that the mean-free path is greater than the
Viscosity: largest dimension of a transverse section of the passage.
centipoise Pa-s 1.00 x 1073 . . .
poise Pa-s 100 % 101 molecular leak—a leak of such geometric configuration that
Volume: gas flow through it obeys the laws of molecular flow
fctg“s m® ;-gg : ig:‘; (Knudsen'’s law). The flow is proportional to the difference
m . . .
litre m? 100 % 10-2 of the end pressures and inversely proportional to the square

root of the molecular weight of the gas.
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newton (N)—the Sl unit of force (kg-m73. probe gas—in leak testing, a tracer gas which issues from an
noncondensable gas-a gas whose temperature is above its orifice so as to impinge on a restricted test area.
critical temperature, so that it cannot be liquefied by increaserobe test—a leak test in which the tracer gas is applied by

of pressure alone. means of a probe so that the area covered by the tracer gas
occlusion—the trapping of undissolved gas in a solid during is localized. This enables the individual leaks to be located.

solidification. proportioning probe—in leak testing, a probe that can vary
outgassing—the evolution of gas from a material in a vacuum. sample to pure air ratios between 100 % sample and 100 %
outlet pressure-seeforepressure. pure air without substantially changing the total flow from

palladium barrier leak detector—a leak detector using hy-  the probe.
drogen as the tracer gas and using the principle of hydrogepump-down time—time of evacuation.
diffusing through a hot palladium barrier into an evacuatedpump-out tubulation—a tube extending from an evacuated
vacuum gage. device through which gas is pumped and which is usually
partial pressure—the pressure caused by a gas, either by permanently sealed off after the device has been evacuated.
itself, or in the presence of other gases. When a second gasSometimes called exhaust tubulation.
is not present, the partial pressure is the same as the totadioisotope leak test system-a leak test system which uses

pressure. a radioactive tracer gas and a detector for measuring the
pascal (Pa)-One pascal is approximately equal to<110™° emission from the tracer.
atm or, more precisely, 1 Pa = 0.9869210°° atm. rate of rise—in leak testing, the time rate of pressure increase
pascal cubic metres per second (Pa-its)—the preferred unit at a given time in a vacuum system which is suddenly
of gas flow in the SI system. One P&/mis approximately isolated from the pump by a valve. The volume and
equal to 10 atm cifs or, more precisely, 1 Pa’s = 9.8692 temperature of the system are held constant during the rate of
atm-cni/s. rise measurement. (Sémlation test)
Penning gage-seeionization vacuum gage. resistance (to flowj—the reciprocal of conductance.
perfect gas—seeideal gas. response factor—in leak testing, the response of the halogen

permeability coefficient—the steady-state rate of flow of gas leak detector 0.3 MPa-is of refrigerant-12 (dichlorodifluo-
through unit area and thickness of a solid barrier per unit romethane, CCI2F2) or less, divided by the response to the

pressure differential at a given temperature. same quantity of another halogen test gas. Thus, the actual
Pirani gage—seethermal conductivity vacuum gage. detector multiplied by the response factor. The response of

mixture of a tracer and nonhalogen gases will be the
response factor of the tracer divided by the fraction of tracer
gas in the test gas.
Jfsponse time—the time required for a leak detector or leak
testing system to yield a signal output equal to 63 % of the
pressure dye test—(1) a form of leak test in which the item or maximum signal attained when tracer gas is applied continu-

) ' . A ously to the system under test. Also called response.

items to be tested are filled with a liquid dye or fluorescent . . . L .

oil which is then pressurized for the purpose of driving theroughlng—ln leak testing, the initial evacuation of a vacuum

liquid through possible leakage paths with the presence of sys'Fem.' i i . . .

the leaks being visible when viewed from the exteri@,a  "oughing line—in leak testing, a line running from a mechani-

form of leak test in which the item or items to be tested are €@l pump to a vacuum chamber through which preliminary

immersed in a liquid dye or fluorescent oil which is then PUMPping is conducted in the rough vacuum range.

pressurized for the purpose of driving liquid into possibleroughing pump—in leak testing, a vacuum pump used for the

leakage paths with their presence being visible when the initial evacuation of a vacuum system.

excess liquid has been removed from the exterior. sampling probe—in leak testing, a device used to collect
pressure-evacuation test-a leak test in which one or more  tracer gas from an area of the test object and feed it to the

devices are placed under gas pressure for a period of time, leak detector at the reduced pressure required. Also called a

the objective being to accumulate enough gas in those shiffing probe.

devices that may leak to permit an indication on a leakscattering—in leak testing, dispersion or diffusion in various

detector sensitive to the gas when the devices are placed indirections due to intermolecular or ionic collisions as applied

an evacuated system joined to the leak detector. to the effect of the residual gas in a mass spectrometer tube
pressure probe-seeprobe. or an ion beam traversing the tube.

pressure testing—a method of leak testing in which the search-gas-Same asracer gas
component being tested is filled completely with a gas osensitivity—in the case of a leak detector, the response of the
liquid which is then pressurized. The outside of the compo- detector to tracer gas leakage (that is, scale divisions per unit

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
the exit side of the leak.

nent is examined for the detection of any leaks. of leakage rate).
probe—in leak testing, a tube having an opening at one endsensitivity of leak test—the smallest leakage rate that an
used for directing or collecting a stream of tracer gas. instrument, method, or system is capable of detecting under
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specified conditions. (Seminimum detectable leakage a pumping system by partially closing a valve or installing a
rate.) section of pipeline with low conductance.

sniffing probe—Same asampling probe throughput—same aglow rate (1).

sorption—the taking up of gas by absorption, adsorption,tight—in leak testing, free from leaks according to a given
chemisorption, or any combination of these processes. specification.

spark coil leak detector—a high-frequency discharge coil of torr—a unit of pressure equal to 1/760th of an atmosphere.
the Tesla type which indicates pin holes in glass vacuuntracer gas—a gas which, passing through a leak, can then be
systems by a spark jumping between the core of the coil and detected by a specific leak detector and thus disclose the

the pin hole. presence of a leak. Also called search gas.
spectrometer tube—the sensing element of a mass spectrom+racer probe leak locatior-Same agrobe test
eter leak detector. transition flow—in leak testing, the flow of gases under
spray probe—in leak testing, a device for directing a small jet  conditions intermediate between laminar viscous flow and
of tracer gas on an object under vacuum testing. molecular flow.
squealer—Same as audible leak indicator. ultra-high vacuum—see Table 2.

standard leak—a device that permits a tracer gas to beultrasonic leak detector—an instrument that detects ultra-
introduced into a leak detector or leak testing system at a sonic energy produced by molecular turbulence that occurs

known rate to facilitate calibration of the leak detector. in the transition from laminar to turbulent flow of a gas
standard leakage rate—the rate of flow of atmospheric air  through an orifice and that converts this energy to a usable

under conditions in which: inlet pressure is 0.1 MP& %; signal.

outlet pressure is less than 1 kPa; temperature is 256°C vacuum—in vacuum technology a given space filled with gas

5°C; and dew point is less than —25°C. at pressures below atmospheric pressure (see Table 2).

thermal conductivity vacuum gage—a vacuum gage contain- vacuum testing—(1) a method of testing for leaks in which the
ing two surfaces at different temperatures between which object under test is evacuated and the tracer gas applied to
heat can be transported by the gas molecules so that changeshe outside surface of the obje¢?) a leak-testing procedure
in the temperature (or in the heating power required to in which the enclosure under examination is evacuated, the
maintain constant temperature) of one of the surfaces can betracer gas applied to the outside surface of the enclosure, and
correlated with the gas pressure. Various types of thermal the gas detected after entering the enclosure.
conductivity gages are distinguished according to thevapor pressure—the pressure exerted by the vapor of a solid
method of indicating the temperature change. The common or liquid when in equilibrium with the solid or liquid.
types are listed below: very high vacuum—see Table 2.
(1) Pirani Gage—An increase of pressure from the zero virtual leak—(1) the semblance of a leak in a vacuum system
point causes a decrease in the temperature of a heatedcaused by slow release of trapped gas.
filament of material having a large temperature coefficient of (2) during a rate-of-rise test, the semblance of a leak in a
resistance thus unbalancing a Wheatstone bridge circuit (aracuum system caused by slow release of sorbed or occluded
the circuit is adjusted to maintain the filament temperaturegyas or gases on or in the surfaces and pores of all materials in
constant). a system which has been exposed to atmospheric pressure prior
(2) Thermocouple GageThe decrease in temperature of a to evacuation.
heated filament as the pressure rises is indicated by dedscous flow—the flow of gas through a duct under conditions
creased emf in a thermocouple circuit having the junction in such that the mean free path is very small in comparison with

thermal contact with the center of the heated filament. the smallest dimension of a transverse section of the duct.
(3) Thermistor Gage-A form of Pirani gage employing a  This flow may be either laminar or turbulent.
thermistor as the heated element. viscous leak—a leak of such geometric configuration that gas

(4) Bimetallic Strip Gage-Deflection of a bimetallic strip flow through it is viscous in nature; that is, the flow obeys
with changing temperature indicates the changes in pressure.Poiseuille’s Law. The flow rate is proportional to the
thermocouple gage-seethermal conductivity vacuum gage. difference of the squares of the end pressures, and inversely

throttling —in leak testing, reducing the net pumping speed of proportional to the gaseous viscosity.
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Section F: Liquid Penetrant Examination
The terms defined in Section F are the direct responsibility of Subcommittee E07.03 on Liquid Penetrant and Magnetic
Particle Methods.

angstrom unit (A)—a unit of length which may be used to dwell time—the total time that the penetrant or emulsifier is in
express the wavelength of electromagnetic radiation, that is, contact with the test surface, including the time required for
light. One angstrom unit is equal to 0.1 nanometres. (1 application and the drain time.
nm =10 m). electrostatic spraying—a technique for attaining a uniform
background—the surface of the test part against which the coating in which the material sprayed is given an electrical
indication is viewed. It may be the natural surface of the test charge.
part or the developer coating on the surface. eluant—a liquid used to extract one material from another, as
black light—electromagnetic radiation in the near-ultraviolet in chromatography.
range of wavelength. (330-390 nm) (3300—3900A ). emulsification time—the time that an emulsifier is permitted

black light filter —a filter that transmits near-ultraviolet radia- ~ t0 remain on the part to combine with the surface penetrant
tion while absorbing other wavelengths. prior to removal. Also called emulsification dwell time.

emulsifie—a liquid that interacts with an oily substance to
make it water-washable.

emulsifier, hydrophilic—a water-based liquid used in pen-
etrant examination which interacts with the penetrant oil

bleedout—the action of an entrapped liquid penetrant in
surfacing from discontinuities to form indications.
blotting—the action of the developer in soaking up the
penetrant from the discontinuity to accelerate bleedout. S
rendering it water-washable.

carrier —a liquid, either aqueous or nonagueous, in WhIChemulsifier, lipophilic—an oil based liquid used in penetrant

!ﬂgsen%eendetram examination materials are dissolved or gxamination which interacts with the penetrant oil rendering
: ) it water-washable.
clean—free of contaminants. etching—the removal of surface material by chemical or
contaminant—any foreign substance present on the test sur- glectrochemical methods.
face or in the inspection materials which will adversely famjly—a complete series of penetrant materials required for
affect the performance of liquid penetrant materials. the performance of a liquid penetrant examination.
contrast—the difference in visibility (brightness or coloration) fluorescence—the emission of visible radiation by a substance
between an indication and the background. as a result of, and only during, the absorption of black light
detergent remover—a penetrant remover that is a solution of  radiation.
a detergent in water. footcandle (fc)—the illumination on a surface, 1%fin area, on
developer—a material that is applied to the test surface to which is uniformly distributed a flux of 1 Im (lumen). It
accelerate bleedout and to enhance the contrast of indica- equals 10.8 Im/rh

tions. hydrophilic emulsifier—seeemulsifier.
developer, aqueous-a suspension of developer particles inimmersion rinse—a means of removing excess penetrant in
water. which the test parts are dipped into an agitated tank of water
developer, dry powder—a fine free-flowing powder used as  Of remover. _ _
supplied. immersion rinse—a means of removing surface penetrant, in
developer, liquid film—a suspension of developer particles in which the test part is immersed in a tank of either water or
remover.

a vehicle which leaves a resin/polymer film on the test
surface after drying.

developer, non-aqueous-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.

inspection—visual examination of the test part after comple-
tion of the liquid penetrant processing steps.

lipophilic emulsifie—seeemulsifier lipophilic.

liquid penetrant examination—a nondestructive test that

uses suitable liquids that penetrate discontinuities open to

the surface of solid materials and, after appropriate treat-

o . L ment, indicate the presence of discontinuities.

developing time—the elapsed time between the application Ofoveremulsification—excessive emulsifier dwell time which

the developer and the examination of the par_t. results in the removal of penetrants from some discontinui-
dragout—the carryout or loss of penetrant materials as a result tjag

of their adherence to the test pieces. . . overwashing—too long or too vigorous washing, or both,
drain time—that portion of the dwell time during which the  which results in removal of penetrants from some disconti-
excess penetrant or emulsifier drains from the part. nuities.

drying oven—an oven used for increasing the evaporation ratgenetrant—a solution or suspension of dye.
of rinse water or an aqueous developer vehicle from tespenetrant comparator—an intentionally flawed specimen

parts. having separate but adjacent areas for the application of
drying time—the time required for a cleaned, rinsed or wet different liquid penetrant materials so that a direct compari-
developed part to dry. son of their relative effectiveness can be obtained.
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Note 22—It can also be used to evaluate liquid penetrant techniques, ing a separate emulsifier.

liquid penetrant systems, or test conditions. precleaning—the removal of surface contaminants from the
penetrant, fluorescent—a penetrant that emits visible radia-  test part so that they will not interfere with the examination
tion when excited by black light. process.

penetrant, post emulsifiable—a liquid penetrant that requires rinse—the process of removing liquid penetrant examination
the application of a separate emulsifier to render the excess materials from the surface of a test part by means of washing
surface penetrant water-washable. or flooding with another liquid, usually water. The process is

penetrant, solvent-removable—a liquid penetrant so formu- also termedwvash.
lated that most of the excess surface penetrant can hslvent remover—a volatile liquid penetrant used to remove
removed by wiping with a lint-free material, with the excess penetrant from the surface being examined.
remaining surface penetrant traces removable by furthgemperature envelope—the temperature range over which a
wiping with a lint-free material lightly moistened with  particular penetrant inspection test will operate.

solvent remover. . . . )
o . . . viscosity—the property of a fluid that presents a resistance to
penetrant, visible—a liquid penetrant that is characterized by shearing rovF\)/. perty P

an intense color, usually red.
penetrant, water-washable—a liquid penetrant with a built-in
emulsifier.
penetration time-same agiwell time. )
pooling—the existence of excessive amounts of penetrant, P2SSes from a bright to a darkened place.
emulsifier or developer in an incompletely drained area. Wash—same aginse.
post-cleaning—the removal of residual liquid penetrant ex- water tolerance—the amount of water that a penetrant or
amination materials from the test part after the penetrant emulsifier can absorb before its effectiveness is impaired.
examination has been completed. wetting action—the ability of a liquid to spread over and
post emulsification—a penetrant removal technique employ- adhere to solid surfaces.

visible light—electromagnetic radiation in the 400-700
(4000-7000 A) wavelength range.
visual adaptation—the adjustment of the eyes when one

Section G: Magnetic Particle Examination
The terms defined in Section G are the direct responsibility of Subcommittee E0Q7.03 on Liquid Penetrant and Magnetic
Particle Methods.

ammeter shunt—a low-resistance precision resistor with high intensity value is indicative of the ease of difficulty or
current carrying capacity connected in parallel with an demagnetization.

ammeter. coil method—a method of magnetization in which part, or
ampere turns—the product of the number of turns of a coil ~whole, of the component is encircled by a current-carrying
and the current in amperes flowing through the coil. coil.

arc strikes—localized burn damage to a part from an arccoil technique—a technique of magnetization in which all, or
caused by making or breaking an energized electrical circuit. & portion, of the part is encircled by a current-carrying coil.
background—in magnetic particle examination, the appear-conditioning agent—an additive to water suspensions that

ance of the surface of the test part against which indications Imparts specific properties such as: proper wetting, particle
are viewed. dispersion, corrosion resistance, biological resistance, or

foam inhibition.
contact head—electrode assembly used to clamp and support
a part to facilitate passage of electrical current through the
part for circular magnetization.
. . ) _ . contact pad—replaceable metal pad, usually of copper braid,
black_ I'ght f||t_er —a f||tgr that transmits near ultraviolet placed on electrodes to give good electrical contact, thereby
ra_d'at'o_n while ab;orpmg qther wavelengths. preventing damage, such as arc strikes, to the part under test.
carrier fluid —the fIU|d_ in which fluorescent and nqr)fluores— continuous method—with relation to magnetic particle in-
cent magnetic particles are suspended to facilitate their ghection: a method wherein the indicating medium is applied
application. while the magnetizing force is present.
central conductor—a conductor passed through a hollow part¢gre (of an electromagnetic inspection circuitythat part of
and used to produce circular magnetization within the part. the magnetic circuit which is within the electrical winding.
circular field—seefield, circular. Curie point—the temperature at which ferromagnetic materi-
circular magnetization—the magnetization in a part resulting  als can no longer be magnetized by outside forces, and at
from current passed directly through the part or through a which they lose their residual magnetism (approximately
central conductor. 1200 to 1600°F (649 to 871°C) for many metals).
coercive force—the magnetizing force at which the magnetic current flow method—a method of magnetizing by passing a
flux density is equal to zero. The corresponding field currentthrough a component via prods or contact heads. The

bath—seesuspension.

bipolar field—seefield, bipolar.

black light—electromagnetic radiation in the near ultraviolet
range of wavelength (330 to 390 nm) (3300 to 3900 A).
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current may be alternating, rectified alternating, or direct. flash magnetizatior—magnetization by a current flow of very
current induction method—a method of magnetizing in  brief duration.

which a circulating current is induced in a ring componentflash point—the lowest temperature at which vapors above a

by the influence of a fluctuation magnetic field that links the volatile combustible substance ignite in air when exposed to

component. a flame.
dark adaptation—the adjustment of the eyes when one passefluorescence—the emission of visible radiation by a substance
from a bright to a darkened place. as the result of, and only during, the absorption of black light
demagnetization—the reduction of residual magnetism to an radiation.
acceptable level. fluorescent examination methoe—the magnetic particle ex-
diffuse indications—indications that are not clearly defined as, amination method employing a finely divided fluorescent
for example, indications of subsurface defects. ferromagnetic inspection medium.

direct contact magnetization—a technique of magnetizing in fluorescent magnetic particle inspection-the magnetic par-
which the current is passed through a part via prods or ticle inspection process employing a finely divided fluores-
contact heads. cent ferromagnetic inspection medium that fluoresces when
dry method—magnetic particle inspection in which the ferro-  activated by black light (3200 to 4000 A (320 to 400 nm)).
magnetic particles employed are in the dry powder form. flux density, magnetic—the strength of a magnetic field,
dry powder—finely divided ferromagnetic particles suitably  expressed in flux lines per unit area.
selected and prepared for magnetic particle inspection.  flux leakage field—the magnetic field that leaves or enters the
dry technique—in magnetic particle examination, the exami-  surface of a part as the result of a discontinuity or a change
nation technique in which the ferromagnetic particles are in section.
applied in the dry powder form. flux lines—seelines of force.

electromagnet—a soft iron core surrounded by a coil of wire flux penetration—the depth to which a magnetic flux exists in
that temporarily becomes a magnet when an electric current g part.

flows through the wire. o full-wave direct current (FWDC)—a rectified three-phase
energizing cycle—the application of a magnetizing force to a  gjternating current.
conductor. furring —buildup or bristling of magnetic particles due to

examination medium—a powder or suspension of magnetic  excessive magnetization of the component under examina-

determine the presence or absence of surface or slightly, ,ssmetern—a device that measures magnetic flux density
subsurface discontinuities.

; X . or magnetic induction (a quantity directly related to mag-
ferromagnetic—a term applied to materials that can be mag- netc field strength or magnetic force); also known as a Tesla

. netizgd or strong!y a'ttracted by a m.agnet?c field. Meter or Magnetometer.
field, bipolar—longitudinal magnetic field within a part that gaussmeter (electronic),n—a gaussmeter that uses a hall
has two poles. effect probe to measure magnetic flux density.

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 on
end to another.

field, longitudinal magnetic—magnetic field wherein the flux
lines traverse the component in a direction essentiall;h
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.

half-wave current (HW)—a rectified single-phase alternating

current that produces a pulsating unidirectional field.

Rall effect—a phenomenon in which a transverse electric field
is produced in a current—carrying conductor placed in a
magnetic field.

ysteresis—(1) the lagging of the magnetic effect when the
magnetic force acting upon a ferromagnetic body is changed.
(2) the phenomenon exhibited by a magnetic system
wherein its state is influenced by its previous history.

field, magnetic leakage-the magnetic field that leaves or indirect mag_netization_—magnetizat_ion induced in a part
' : . . when no direct electrical contact is made.
enters the surface of a part at a discontinuity or change in . .
section configuration of a magnetic circuit. !nduced gurrent methedrseecurreﬂt mducuon method.
field, residual magnetic—the field that remains in a piece of Induced fielé—seeindirect magnetization. S
magnetizable material after the magnetizing force has beedhherent fluorescence—fluorescence that is an intrinsic char-
removed. acteristic of a material.
field, resultant magnetic—(sometimes called vector): a mag- inspection medium-seeexamination medium.
netic field that is the result of two magnetizing forcesleakage field—seefield, magnetic leakage.
impressed upon the same area of a magnetizable object. leeches—permanent magnets or electromagnets that are at-
field strength—seemagnetic field strength. tached to the electrodes carrying magnetizing current and
fill factor —in magnetic particle examination, the ratio of the that are strong enough to hold electrode contact firmly.
cross sectional area of the part being tested to the crosight intensity—the light energy reaching a unit area of surface
sectional area of the encircling coil. per unit time.
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lines of force—a conceptual representation of magnetic fluxpermanent magnet—a magnet that retains a high degree of
based upon the line pattern produced when iron filings are magnetization virtually unchanged for a long period of time

sprinkled on paper laid over a permanent magnet. (characteristic of materials with high retentivity).
local magnetization—magnetization of a prescribed volume permeability—the ratio of flux density produced to magnetiz-
or surface of a part. ing force (the ease with which a material can become

longitudinal magnetization—a magnetic field wherein the  magnetized).
lines of force traverse the part in a direction essentiallypole—the area on a magnetized part from which the magnetic
parallel with its longitudinal axis. field is leaving or returning into the part.
magnet, permanentseepermanent magnet. polymer technique—the examination technique in which a
magnetic field—the volume within and surrounding either a  polymer is used as the particle suspension vehicle.
magnetized part or a current-carrying conductor wherein gpowder—seedry powder.
magnetic force is exerted. powder blower—a compressed air device used to apply
magnetic field indicator—a pocket meter that is used to locate  magnetic powder over the surface of a part undergoing
or determine the relative intensity of leakage field emanating inspection.

from a part. prods—hand-held electrodes.
magnetic field meter—an instrument designed to measure thequick break—a sudden interruption of the magnetizing cur-
flux density of magnetic fields. rent.

magnetic field strength—the measured intensity of a mag- reference standard, —a material or object for which all
netic field at a point, expressed in oersteds or amperes perrelevant chemical and physical characteristics are known and
metre. measurable, used as a comparison for, or standardization of,
magnetic hysteresis—in a magnetic material, as iron, a equipment or instruments used for nondestructive testing.
lagging in the values of resulting magnetization due to a (See alscstandardization, instrument.)
changing magnetic force. (See alsgsteresis) residual magnetic field—the field that remains in ferromag-
magnetic particle examination—a nondestructive test netic material after the magnetizing force has been removed.
method utilizing magnetic leakage fields and suitable indi+esidual technique—the application of the magnetic particles
cating materials to disclose surface and near-surface discon-after the magnetizing force has been discontinued.
tinuity indications. resultant field—seefield, resultant.
magnetic particle examination flaw indications—the accu- retentivity —the ability of a material to retain a portion of the
mulation of ferromagnetic particles along the areas of flaws applied magnetic field after the magnetizing force has been
or discontinuities due to the distortion of the magnetic lines removed.
of force in those areas. saturation, magnetic—the total magnetization produced in a
magnetic particle field indicator—an instrument, typically a ferromagnetic material, at which point the incremental
bi-metal (for example, carbon steel and copper) octagonal permeability has progressively decreased to approach unity.
disk, containing artificial flaws used to verify the adequacysensitivity—the degree of capability of a magnetic particle
or direction, or both, of the magnetizing field. examination technique for indicating surface or near surface
magnetic particles—finely divided ferromagnetic material discontinuities in ferromagnetic materials.
capable of being individually magnetized and attracted tashot—a short energizing cycle in a magnetic particle exami-

distortion in a magnetic field. nation.
magnetic pole—one of two or more areas of flux leakage on askin effect—the phenomenon that causes the magnetization
part. produced by alternating current to be contained near the

magnetic writing—a form of nonrelevant indication some-  surface of a ferromagnetic part.
times caused when the surface of a magnetized part comessolenoid—an electrical conductor formed into a coil.

contact with another piece of ferromagnetic material. subsurface discontinuity—any defect that does not open onto
magnetization, circular-seefield, circular. the surface of the part in which it exists.
magnetization, longitudinat-seefield, longitudinal. surge magnetizatior—use of a high initial current for a short

magnetizing current—the flow of either alternating or direct  period (less than a second), then a continuous reduced
current used to induce magnetism into the part being current while the inspection medium is applied.

inspected. suspensior—a two-phase system consisting of a finely divided
magnetizing force—the magnetizing field applied to a ferro-  solid dispersed in a liquid.
magnetic material to induce magnetization. swinging field—seemultidirectional magnetization.

multidirectional magnetization—the alternative application test piece—a specimen containing known artificial or natural
of magnetic fields in different directions during the same defects used for checking the efficiency of magnetic particle
time frame. flaw detection processes.

near surface discontinuity—a discontinuity not open to, but test ring—a ring specimen containing artificial subsurface
lying near, the surface of a part undergoing examination discontinuities which is used to evaluate and compare the
which produces broad, fuzzy, lightly held powder patterns. overall performance and sensitivity of magnetic particle

overall magnetization—magnetization of an entire part witha  examination techniques.
single energizing cycle. through-coil technique-seecoil technique.
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true continuous technique—magnetic particle examinationin  high-viscosity vehicle.
which the magnetizing current is applied prior to the wet technigue—the examination technique in which the mag-
application of the magnetic particles and is maintained netic particles are suspended in a liquid vehicle.
without interruption throughout the examination. white light—seevisible light.
vehicle—a liquid medium for the suspension of magnetic yoke—a magnet that induces a magnetic field in the area of a
particles. part that lies between its poles. Yokes may be permanent
visible light—radiant energy generated in 400 to 700 nm (4000 magnets or either alternating-current or direct-current elec-
to 7000 A) wavelength range. tromagnets.
water break test—a quality control test of conditioned water. yoke magnetization—a longitudinal magnetic field induced in
wet slurry technigue—a magnetic particle examination tech- a part, or in an area of a part, by means of an external
nique in which the magnetic particles are suspended in a electromagnet shaped like a yoke.

Section H: Neutron Radiology
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 by pair production in 2 mm of lead.
artificially radioactive by subjecting it to bombardment by gamma ray—electromagnetic radiation having its origin in an
neutrons or other particles. atomic nucleus.
attenuation coefficient—related to the rate of change in the half-life—the time required for one half a given number of
intensity of a beam of radiation as it passes through matter. radioactive atoms to undergo decay.
(Seelinear and mass attenuation coefficieny half-value layer—the thickness of an absorbing material
attenuation cross sectior-the probability, expressed in required to reduce the intensity of a beam of incident
barns, that a neutron will be totally absorbed by the atomic radiation to one-half of its original intensity.

nucleus. image quality indicator—a device or combination of devices
barn—a unit of area used for expressing the area of nuclear whose image or images on a neutron radiograph provide
Cross sections. visual or quantitative data, or both, concerning the radio-
1 barmn= 102 cn? @) graphic sensitivity of the particular neutron radiograph.

cadmium ratio—the ratio of the neutron reaction rate mea- INdirect exposure—a method in which only a gamma-
sured with a given bare neutron detector to the reaction rate INSensitive conversion screen is exposed to the neutron
measured with an identical neutron detector enclosed by a P&a@m. After exposure, the conversion screen is placed in
particular cadmium cover and exposed in the same neutron contact with the image recorder. _ B
field at the same or an equivalent spatial location. L/D ratio—one measure of the resolution capability of a
neutron radiographic system. It is the ratio of the distance

in an isotropic neutron field by using a cadmium filter approximately diameter of the entrance apertui)(

1-mm thick. linear attenuation coefficient—a measure of the fractional

cassette—a light-tight device for holding film or conversion  decrease in radiation beam intensity per unit of distance
screens and film in close contact during exposure. traveled in the material (c).

contrast agent—a material added to a component to enhancdow-energy photon radiation—gamma- and X-ray photon
details by selective absorption of the incident radiation. radiation having energy less than 200 keV (excluding visible

conversion screer—a device that converts the imaged neutron and ultraviolet light).
beam to radiation or light that exposes the radiographic fimmass attenuation coefficient—a measure of the fractional
cross section—the apparent cross-sectional area of the nucleus decrease in radiation beam intensity per unit of surface
as calculated on the basis of the probability of occurrence of density cni-gni ™.
a reaction by collision with a particle. It does not necessarilynoderator—a material used to slow fast neutrons. Neutrons
coincide with the geometrical cross-sectional area. It is are slowed down when they collide with atoms of light
given in units of area, 1 barn = 1% cn?. elements such as hydrogen, deuterium, beryllium, and car-
direct exposure imaging—in the direct exposure imaging  bon.
method, the conversion screen and image recorder afdC—effective thermal neutron content or neutron radiographic

simultaneously exposed to the neutron beam. contrast. NC is the percent background film exposure due to
electron volt—the kinetic energy gained by an electron after unscattered thermal neutrons.

passing through a potential difference of 1 V. neutron—a neutral elementary particle having an atomic mass
facility scattered neutrons—neutrons scattered in the facility  close to 1. In the free state outside of the nucleus, the neutron

that contribute to the film exposure. is unstable having a half-life of approximately 10 min.

y—effective gamma contenty is the percent background film neutron radiography—the process of producing a radiograph
darkening caused by low-energy photon radiation absorbed using neutrons as the penetrating radiation.
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object scattered neutrons—neutrons scattered by the test radioscopy—the electronic production of a radiological image
objects that contribute to the film exposure. that follows very closely the changes with time of the object
P—effective pair production contenk is the percent back- being imaged.
ground exposure caused by pair production in 2 mm of leackeal-time radioscopy—radioscopy that is capable of following
pair production —the process whereby a gamma photon with  the motion of the object without limitation of time.
energy greater than 1.02 MeV is converted directly intoseffective scattered neutron conteBtis the percent back-
matter in the form of an electron-positron pair. Subsequent ground film darkening caused by scattered neutrons.
annihilation of the positron results in the production of tWO g¢attered neutrons—neutrons that have undergone a scatter-

0.511 MeV glamrg_a photr?is. g H which | ing collision but still contribute to film exposure.
process control radiograph—a radiograph which images a sensitivity value—the value determined by the smallest stan-

beam purity indicator and sensmvny indicator under |dent|.— dard discontinuity in any given sensitivity indicator observ-
cal exposure and processing procedures as the test object

radiograph. A process control radiograph may be used to able in the radiographic image. Values are defined by

determine image quality barameters in circumstances of identification of type of indicator, size of defect, and the
9¢ q yp absorber thickness on which the discontinuity is observed.
large or unusual test object geometry.

radiograph—a permanent, visible image on a recording me_thermalliz'ation—the process of slowing neutron vglogities by
dium produced by penetrating radiation passing through the permitting _the neutrons to come to thermal equilibrium with
material being tested. a moderating medium.

radiographic inspection—the use of X rays or nuclear radia- thermalization fgctor_—the inverse ratio of the thermal neu-
tion, or both, to detect discontinuities in material, and to tron flux obtained in a moderator, per source neutron.

present their images on a recording medium. thermal neutrons—neutrons having energies ranging between
radiography_the process of producing a radiograph using 0.005 e\/ and 0.5 eV, neutrons of th-ese energ|-es are_pro_duced
penetrating radiation. by slowing down fast neutrons until they are in equilibrium

radiological examination—the use of penetrating ionizing ~ With the moderating medium at a temperature near 20°C.
radiation to display images for the detection of discontinui-total cross sectior—the sum of the absorption and scattering

ties or to help ensure integrity of the part. cross sections.
radiology—the science and application of X rays, gamma raysyacuum cassette-a light-tight device having a flexible en-
neutrons, and other penetrating radiations. trance window, which when operated under a vacuum, holds
radioscopic inspectior—the use of penetrating radiation and the film and conversion screen in intimate contact during
radioscopy to detect discontinuities in material. exposure.

Section I: Ultrasonic Examination (E 127, E 494, E 664, and E 804)
The terms defined in Section | are the direct responsibility of Subcommittee E07.06 on Ultrasonic Methods.

A-scan—a method of data presentation utilizing a horizontal intensity with distance. Normally expressed in decibel per
base line that indicates distance, or time, and a vertical unit length.
deflection from the base line which indicates amplitude.

tic birefri th ffect ob d wh th Note 24—The attenuation parameter is sometimes expressed in nepers
acoustic birelringence—ine eltect observed when orthogo- (Np) per unit length. The value in decibels (dB) is 8.68 times the value in

nally polariz_ed S_""Shear waves are propag_ated through t_h?epers. If the loss over a path is 1 Np, then the amplitude has fallen to 1/e
same material thickness and the difference in phase velocitf its initial value (e = 2.7183...). (E 664)

is related to components of plane stress. ) . )
amplitude—the vertical pulse height of a signal, usually base@!ténuator—a device for altering the amplitude of an ultra-
to peak, when indicated by an A-scan presentation. sonic |nd|cat|or? in known increments, gsually decibels. '
angle beam—a term used to describe an angle of incidence oB-Scan presentatioa—a means of ultrasonic data presentation
refraction other than normal to the surface of the test object, Which displays a cross section of the specimen indicating the
as in angle beam examination, angle beam search unit, angle@PProximate length (as detected per scan) of reflectors and
beam longitudinal waves, and angle beam shear waves.  their relative positions.
apparent attenuation—the observed ultrasound energy loss. back reflect|on_—|nd|cat|on of the echo from the far boundary
In addition to the true loss, the apparent attenuation may also ©f the material under test.
include losses attributable to instrumentation, specimemack surface—the end of a reference block that is opposite the
configuration, beam divergence, interface reflections, and entry surface. (E 127)
measurement procedure. (E 664) base line—the time of flight or distance trace (horizontal)
area amplitude response curve-a curve showing the  across the A-scan CRT display (for no signal condition).
changes in amplitude at normal incidence from planabeam axis—the acoustic centerline of a search unit's beam
reflectors of different areas located at equal distances from pattern ac defined by the locus of points of maximum sound
the search unit in an ultrasonic-conducting medium. pressure in the far field, and its extension into the near field.
attenuation—a factor that describes the decrease in ultrasounbeam spread—a divergence of the ultrasonic beam as the
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sound travels through a medium. delayed sweep-an A-scan or B-scan presentation in which an
bottom eche-seeback reflection. initial part of the time scale is not displayed.
bi-modal technique—Ultrasonic examination method that DGS (distance gain size-German AVG)-distance amplitude
utilizes both the longitudinal (L-wave) and shear (S-wave) curves permitting prediction of reflector size compared to the
modes of propagation in order to estimate or measure flaw response from a back surface reflection.

height. diffraction —The spreading or bending of waves as they pass
bubbler—a device using a liquid stream to couple an ultra- through an aperture or around a barrier or obstacle or other

sonic beam to the test piece. non-homogeneity in a medium, other than by reflection or
C-scan—an ultrasonic data presentation which provides a plan refraction.

view of the test Object, and discontinuities therein. distance amp”tude Compensation (electronie)_'rhe com-
collimator—a Qevice for controlling the size and direction of  pensation or change in receiver amplification necessary to

the ultrasonic beam. - provide equal amplitude on the display of the ultrasonic flaw
compressional waveseelongitudinal wave. detector for reflectors of equal area which are located at

contact testing—a technique in which the search unit makes (jfferent depths in the material.
contact directly with the test piece through a thin layer of§istance amplitude response curve-a curve showing the

couplant. _ relationship between the different distances and the ampli-
continuous wave—a constant flow of ultrasonic waves, as  y,des of ultrasonic response from targets of equal size in an
opposed to pulsed. ultrasonic response from targets of equal size in an ultrasonic

control echo—reference signal from a constant reflecting transmitting medium. (E 127)

surfacg, SUChh as e;l ba(_:k rerclectloln. icb di d distance linearity range—the range of horizontal deflection in
comer elgct_—dt ere ecﬁonl_o ar} ultrasonic eafm Irected at \hich a constant relationship exists between the incremental
normal incidence to the line of intersection of tWo perpen- nqj;0nta displacement of vertical indications on the A-scan

d|c|ular planez. db h h unit and presentation and the incremental time required for reflected
couplant—a substance used between the search unit and testy 65 to pass through a known length in a uniform trans-

surface to permit or improve transmission of ultrasonic mission medium. (E 494)

creegei:?y.wave—A compression wave that travels in a solid dual search unit—a search unit containing two elements, one
ping b a transmitter, the other a receiver.

immediately adjacent to a boundary and generates a She8rnamic range—a measure of the capability of a test system
mode “headwave” (g.v.) travelling away from the boundary y 9 . : pability °St sy
to accept input signals of varying magnitudes, given by the

at the critical angle. . : -2 . . .
9 ratio of the maximum to minimum input signals which at
Discussion—Some users reserve the term lateral wave for the constant gain will produce distortion-free outputs having

Creeping wave following a flat paraIIeI surface and the Creeping wave dijscernible Changes with incremental variations in input_

is used for those waves following curved surfaces.

B o ) Note 25—Dynamic range may be stated as the numerical value of the
critical angle—the incident angle of the ultrasonic beam ratio; however, this is usually expressed in decibels.

beyond which a specific refracted wave no longer exists.  Nore 26—When the output indications can be related to the size of
cross talk—the signal leakage (acoustic or electric) across amecognized targets, such as flat-bottomed holes, dynamic range is some-
intended acoustic or electric barrier. times expressed in terms of the maximum and minimum hole sizes that
crystal (see transducer)—the piezoelectric element in an can be displayed.
uvaseric seach unit Th e s w0 descrbe S19cno-indicaion ofrefleced enery.
tri)c/s su%lhzas ferrolcerami\cl:vs polycrystafline piez echo dynamie—amplitude versus time of arrival relationship
-~ ; L L of ultrasonic signals relative to probe position.
DAC (distance amplitude correction) (swept gain, time ensonification—seeinsonification
corrected gain, time variable gain, etc)—electronic far field—th t the b ' h | refl .
change of amplification to provide equal amplitude from'ar field—t _e”zoge of the beam I\'N gre eq_uha reflectors %:ye
equal reflectors at different depths. exponentially decreasing amplitudes with increasing dis-

damping, search unit—limiting the duration of a signal from  t&nce. _
a search unit subject to a pulsed input by electrically ofocused beam—converging energy of the sound beam at a
mechanically decreasing the amplitude of successive cycles. SPecified distance. _ _
dB control—a control that adjusts the amplitude of the displayfrequency (fundamental}—in resonance testing, the fre-
signal in dB units. guency at which the wave length is twice the thickness of the
dead zone—the distance in the material from the surface of the €xamined material.
test object to the depth at which a reflector can first bérequency (inspectionj—effective ultrasonic wave frequency
resolved under specified conditions. It is determined by the Of the system used to inspect the material.
characteristics of the search unit, the ultrasonic test instrufrequency (pulse repetition}—the number of times per second

mentation, and the test object. an electro-acoustic search unit is excited by the pulse
decibel (dB)—twenty times the base ten logarithm of the ratio generator to produce a pulse of ultrasonic energy. This is also

of two ultrasonic signal amplitudes, dB = 20 lggamplitude called pulse repetition rate.

ratio). gap scanning—short fluid column coupling technique.
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gate—an electronic means of selecting a segment of the timenultiple back reflections—successive reflections from the

range for monitoring or further processing. back surface of the material under examination.

grazing incidence—immersion inspection with the beam di- multiple reflections—successive echoes of ultrasonic energy
rected at a glancing angle to the test surface. between two surfaces.

harmonics—those vibrations which are integral multiples of near field—the region of the ultrasonic beam adjacent to the
the fundamental frequency. transducer and having complex beam profiles. Also known

headwave—a wave that is generated by mode conversion as the Fresnel zone.
when a point source is located at the boundary of an elastinoise—any undesired signal (electrical or acoustic) that tends
half-space. to interfere with the reception, interpretation, or processing

holography (acousticy}—an inspection system using the phase of the desired signal.
interface between the ultrasonic wave from an object and aormal incidence (see also straight bearm}-a condition in
reference signal to obtain an image of reflectors in the which the axis of the ultrasonic beam is perpendicular to the
material under test. entry surface of the part under examination.

immersion testing—an ultrasonic examination method in penetration depth—the maximum depth in a material from
which the search unit and the test part are submerged (at which usable ultrasonic information can be obtained and
least locally) in a fluid, usually water. measured.

impedance (acoustic}-a mathematical quantity used in com- plate wave—seeLamb wave.
putation of reflection characteristics at boundaries; produgprobe—seesearch unit.

of wave velocity and material density. pulse—a short wave train of mechanical vibrations.
indication—that which marks or denotes the presence of gulse echo method-an inspection method in which the

reflector. presence and position of a reflector are indicated by the echo
initial pulse—the response of the ultrasonic system display to amplitude and time.

the transmitter pulse (sometimes called main bang). pulse length—a measure of the duration of a signal as
insonification—the examination of a volume in a specimen expressed in time or number of cycles.

with ultrasonic energy. See alemsonification pulse repetition rate-seefrequency (pulse repetition).
interface—the boundary between two materials. pulse tuning—a control used on some ultrasonic examination

Lamb wave—a specific mode of propagation in which the two  equipment to optimize the response of the search unit and
parallel boundary surfaces of the material under examination cable to the transmitter by adjusting the frequency spectrum
(such as a plate or the wall of a tube) establish the mode of of the transmitted pulse.
propagation. The Lamb wave can be generated only aadio frequency (r-f) display—the display of an unrectified
particular values of frequency, angle of incidence and signal on the CRT or recorder.
material thickness. The velocity of the wave is dependent omange—the maximum sound path length that is displayed.
the mode of propagation and the product of the materiaRayleigh wave—an ultrasonic surface wave in which the
thickness and the examination frequency. particle motion is elliptical and the effective penetration is

linearity (amplitude) —a measure of the proportionality of the  approximately one wavelength.
amplitude of the signal input to the receiver, and thereference block—a block that is used both as a measurement
amplitude of the signal appearing on the display of the scale and as a means of providing an ultrasonic reflection of
ultrasonic instrument or on an auxiliary display. known characteristics.

linearity (time or distance)—a measure of the proportionality reflection—seeecho.
of the signals appearing on the time or distance axis of theeflector—an interface at which an ultrasonic beam encounters
display and the input signals to the receiver from a calibrated a change in acoustic impedance and at which at least part of
time generator or from multiple echoes from a plate of the energy is reflected.
material of known thickness. reject (suppression}—a control for minimizing or eliminating

longitudinal wave—those waves in which the particle motion  low amplitude signals (electrical or material noise) so that
of the material is essentially in the same direction as the larger signals are emphasized.
wave propagation. (E 494) resolution—the ability of ultrasonic equipment to give simul-

loss of back reflection—an absence or significant reduction in  taneous, separate indications from discontinuities having
the amplitude of the indication from the back surface of the nearly the same range and lateral position with respect to the
part under examination. beam axis.

markers—the electronically generated time pulses or otheresonance method-a technique in which continuous ultra-
indicators that are used on the instrument display to measure sonic waves are varied in frequency to identify resonant
distance or time. characteristics in order to discriminate some property of a

mode—the type of ultrasonic wave propagating in the materi- part such as thickness, stiffness, or bond integrity.
als as characterized by the particle motion (for examplesaturation—a condition in which an increase in input signal
longitudinal, transverse, etc.). produces no increase in amplitude on the display.

mode conversior—phenomenon by which an ultrasonic wave saturation level-seevertical limit.
that is propagating in one mode can reflect or refract at ascanning—the movement of a search unit relative to the test
interface to form ultrasonic wave(s) of other modes. piece in order to examine a volume of the material.
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scanning index—the distance the search unit is moved be- examination procedure using a pair of probes in a pitch-catch
tween scan paths after each traverse of the part. configuration, the probes being usually arranged symmetri-
scattered energy—energy that is reflected in a random fashion cally on the same surface, but opposite sides of a weld.
by small reflectors in the path of a beam of ultrasonic waves. Measurement of travel times for the forward reflected or
scattering—the dispersion, deflection, or redirection of the diffracted energy from a flaw or reference surface is used to
energy in an ultrasonic beam caused by small reflectors in determine its depth and vertical extent.
the material being examined. transducer—an electroacoustical device for converting elec-
Schlieren systemr—an optical system used for visual display of  trical energy into acoustical energy and vice versa. See also
an ultrasonic beam passing through a transparent medium. crystal.
SE probe—seedual search unit (twin probe). transverse wave-seeshear wave
search unit—an electro-acoustic device used to transmit ortransverse wave—wave motion in which the particle displace-
receive ultrasonic energy, or both. The device generally ment at each point in a material is perpendicular to the
consists of a nameplate, connector, case, backing, piezoelec-direction of propagation. (E 494)
tric element, wearface, or lens, or wedge. true attenuation—that portion of the observed ultrasound
sensitivity—a measure of the smallest ultrasonic signal which energy loss which is intrinsic to the medium through which
will produce a discernible indication on the display of an the ultrasound propagates. True attenuation losses may be
ultrasonic system. attributed to the basic mechanisms of absorption and scat-
shadow—a region in a body that cannot be reached by tering. (E 664)
ultrasonic energy traveling in a given direction because otilltrasonic—pertaining to mechanical vibrations having a fre-

the geometry of the body or a discontinuity in it. guency greater than approximately 20 000 Hz.
shear wave—wave motion in which the particle motion is ultrasonic noise level—the large number of unresolved indi-
perpendicular to the direction of propagation. cations resulting from structure or possibly from numerous
shear wave search unit (Y cut quartz search unit-a small discontinuities, or both. (E 127)
straight beam search unit used for generating and detectingtrasonic spectroscopy—analysis of the frequency spectrum
shear waves. of an ultrasonic wave.

signal-to-noise ratio—the ratio of the amplitude of an ultra- vee path—the angle-beam path in materials starting at the
sonic indication to the amplitude of the maximum back- search-unit examination surface, through the material to the
ground noise. reflecting surface, continuing to the examination surface in
skip distance—in angle beam examination, the distance along front of the search unit, and reflection back along the same
the test surface, from sound entry point to the point at which path to the search unit. The path is usually shaped like the
the sound returns to the same surface. It can be consideredletter V.
the top surface distance of a complete vee path of sound ivertical limit —the maximum readable level of vertical indi-

the test material. cations determined either by an electrical or a physical limit
straight beam—a vibrating pulse wave train traveling normal  of an A-scan presentation.

to the test surface. video presentation—display of the rectified, and usually
suppression-seereject (suppression). filtered, r-f signal.
surface wave-seeRayleigh wave. water path—the distance from the transducer to the test
sweep—the uniform and repeated movement of an electron surface in immersion or water column testing.

beam across the CRT. wave front—a continuous surface drawn through the most
swept gair—seeDAC. forward points in a wave disturbance which have the same
test surface—that surface of a part through which the ultra- phase.

sonic energy enters or leaves the part. wave train—a succession of ultrasonic waves arising from the

testing, ultrasonic—a nondestructive method of examining same source, having the same characteristics, and propagat-
materials by introducing ultrasonic waves into, through or ing along the same path.
onto the surface of the article being examined and determinvedge—in ultrasonic angle-beam examination by the contact
ing various attributes of the material from effects on the method, a device used to direct ultrasonic energy into the
ultrasonic waves. material at an angle.

through transmission technique—a test procedure in which wheel search unit—an ultrasonic device incorporating one or
the ultrasonic vibrations are emitted by one search unit and more piezoelectric elements mounted inside a liquid-filled
received by another at the opposite surface of the material flexible tire. The beam is coupled to the test surface through
examined. the rolling contact area of the tire.

time of flight—the sound path measurement of time for thewrap around—the display of misleading reflections from a
transmitted, reflected or diffracted energy in a specimen. previously transmitted pulse, caused by an excessively high

time of flight diffraction technique (TOFD)—an ultrasonic pulse-repetition frequency.
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Section J: Infrared Examination (E 1213)
The terms defined in Section J are the direct responsibility of Subcommittee E07.10 on Emerging NDT Methods.

absorptance, a—the ratio of radiant flux absorbed by a Note 28—The IFOV is equivalent to the horizontal and vertical fields
surface to that incident upon it. of view of the individual detector. For small detectors, the detector angular

: subtenses or projections,andp, are defined by = a/f andB = b/f where
apparent temperature—the temperature of an object as a and b are the horizontal and vertical dimensions of the detector and f is

determined solely from the measured radiance, assuming gf, effective focal length of the optic. (IFOV may also be expressed as a
emissivity of unity. solid angle in units of sr.)

background radiation—all radiation received by the infrared
sensing device that was not emitted by the specified area
the surface being examined.

background, target—that portion of the background which is

confined to th_e field of view. ] o line scanner—an apparatus that scans along a single line of a
blackbody—an ideal thermal radiator (emissivity = 1.0) that  gcene to provide a one-dimensional thermal profile of the
emits and absorbs all of the available thermal radiation at a gcepe.

given temper-ature. minimum detectable temperature difference (MDTD)—a
blackbody equivalent temperature—the apparent tempera-  measure of the compound ability of an infrared imaging

ture of an object as determined from the measured radiance system and an observer to detect a target of unknown

and the assumption that it is an ideal blackbody with |ocation at one temperature against a large uniform back-

emissivity of 1.0. ground at another temperature when displayed on a monitor
differential blackbody—an apparatus for establishing two for a limited time.

paraliel isothermal planar zones of different temperatures, Note 29—For a given target size, the MDTD is the minimum tempera-

Qﬂd_V\_/lth effective (_amlsswmes ‘?f 1.0. (E1213) . ture difference between the target and its background at which the
emissivity, e—the ratio of the radiance of a body at a given observer can detect the target. The standard target is a circle whose size is
temperature to the corresponding radiance of a blackbody a&jven by its angular subtense, and both target and background are

gtradiance, E—the radiant flux (power) per unit area incident
on a given surface (unit W/nt).

limiting resolution —the highest spatial frequency of a target
that an imaging sensor is able to resolve.

the same temperature. isothermal blackbodies.
extended source-a source of infrared radiation whose image minimum resolvable temperature difference (MRTD)—a
completely fills the field of view of a detector. measure of the ability of an infrared imaging system and the

Note 27—The irradiance is independent of the distance from the h!Jman observer tO_ recogng periodic bar targ.ets on a
source to the region of observation. In practice, sources that are not display. The MRTD is th_e minimum temperature d|ﬁeren_ce
extended sources are considered to be point sourcego#esource. between a standard periodic test pattern (7:1 aspect ratio, 4

) ) . ) bars) and its blackbody background at which an observer can
field of view (FOV)—the shape and angular dimensions of the a50lve the pattern as a four-bar pattern (see Fig. 4).

cone or the pyramid which define the object space imaged by,oqylation transfer function (MTF) —in infrared imaging

the system; for example, rectangular, 4° wide by 3° high.  gystems, the modulus of a Fourier transform that describes
imaging line scanner—an apparatus that scans in a single the spatial distribution of the overall attenuation in ampli-

dimension and is moved perpendicular to the scan direction tyde of a thermal imaging system.

to produce a two-dimensional thermogram of a scene.
infrared imaging system—an apparatus that converts the

two-dimensional spatial variations in infrared radiance fromnoise equivalent temperature difference (NETD)}-the

any object surface into a two-dimensional thermogram of the target-to-background temperature difference between a

same scene, in which variations in radiance are displayed in blackbody target and its blackbody background at which the

gradations of gray tone or in color.

Note 30—MTF is a sensitive function of spatial frequency.

infrared reflector—a material with a reflectance in the infra-
red region as close as possible to 1.00.

infrared sensing 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.

infrared thermographer—the person qualified or trained to
use infrared imaging radiometer.

infrared thermography-seethermography, infrared.

instantaneous field of view (IFOV)}—for a scanning system, < < ?
the angular dimensions in object space within which objectsg|c. 4 schematic Diagram of Four-Bar Pattern with Background,
are imaged by an individual detector (unit = deg or rad).  Used to Evaluate Minimum Resolvable Temperature Difference
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signal-to-noise ratio of a thermal imaging system or scannefyhere:
iS unity. dd = flux leaving a surface elemedt (unit = W/m?).
object plane resolution—the dimension in the object plane . . . .
. Note 32—In general, exitance includes emitted, transmitted and re-
that corresponds to the product of a system’s instantaneoys 1.4 fiux.
field-of-view and a specified distance from the system to the _ ) ) .
object. radiant flux; radiant power, db,—radiant energy per unit time

point source—a source whose linear dimensions are very (UNit=W).

small compared with the distance from the source to thd@diometer—an instrument for measuring the intensity of
region of observation. radiant energy. In infrared thermography, an apparatus that

measures the average apparent temperature of the surface
.NOTE 31—The irradiance varie§ inversely with the square of the gybhtended by its field of view.
distance; a unique property of point sources. reflectance—the ratio of the radiant flux reflected from a
radiance, L—the flux per unit projected area per unit solid surface to that incident upon it.
angle leaving a source or, in general, any reference surfacegflected temperature—the temperature of the energy inci-
If d®® is the flux emitted into a solid angls by a source dent upon and reflected from the measurement surface of a
element of projected area dA césthe radiance is defined  specimen.
as: 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
o . (cy/mm) or line pairs per millimetre (Ip/mm). In an imaging
where, as shown in Fig. 3 is the angle between the  system, it may be expressed in units of cycles per milliradian
outward surface normal of the area element dA and the (cy/mrad) or line pairs per milliradian (Ip/mrad).

d2®

L = Go-dAcoso ®)

direction of observation (unit W/srm?). thermal resolution—the smallest apparent temperature differ-
radiant exitance, M—the radiant flux per unit area leaving @  ence between two blackbodies that can be measured by an
surface that is, infrared sensing device.
dd thermogram—a visual image which maps the apparent tem-
~dA ( 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 33—In generalpassive thermographgfers 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 sysietiye 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 (vibration or fatigue testing), electrical
current, or any other form of energy.

— transmittance, =—the ratio of the radiant flux transmitted
through a body to that incident upon it.
vibrothermography—a thermographic technique for examin-
ing an object in which temperature differences are produced
FIG. 5 Schematic Representation of Radiance by excitation.
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Section K: Optical Holography
The terms defined in Section K are the direct responsibility of Subcommittee E07.10 on Emerging NDT Methods.

amplitude hologram—a recording of the variation of light  the test object surface, is scattered, and carries object
intensity caused by the interference between the reference information to the recording medium.
beam and the object beam, as light or dark areas on thebject beam angle—the angle between a line from the center
recording medium. The light and dark interference lines in of the object to the center of the recording medium and the
the recording medium diffract laser light to produce the normal to the center of the recording medium.
reconstruction. path length—the distance traveled by the laser radiation from
beam ratio—the measured intensity of the reference beam the beam splitter to the recording medium.
divided by the measured intensity of the object beam in theath length difference—the difference in path length between

plane of the recording medium. the object beam and the reference beam.
beamsplitte—an optical device for dividing a beam into two phase hologram,n—a recording of the variations in light
or more separate beams. intensity caused by the interference of the reference beam

coherence—a property of a beam of electromagnetic radiation with the object beam as variations in the thickness or index
in which the phase relationship between any two points of refraction of the recording medium. The variations in
across the beam or in time remains essentially constant (seethickness or index refract coherent light to produce the
coherence length. reconstruction.

coherence length—the path difference between the object real image—a reproduction of an object by an optical system
beam and the reference beam at which interference fringes which gathers light from an object point and transforms it
reduce in contrast by a factor of/2 /2 (0.707) from the into a beam that converges toward another point.
point of maximum contrast. The coherence length is relatedecording medium—a light-sensitive material which detects
to the width of the spectral line emitted from the laser: the interference between the object beam and the reference

L.=c/Av, where c is the speed of light amth is the beam. Typical recording media used in holography are silver

bandwidth of the spectral emission line. halide film, thermoplastic film and electronic detectors, such
exposure—the product of irradiance and time required to as video tubes and CCD arrays.

produce a suitable pattern on the recording medium. reference beam—laser radiation impinging directly upon the

fringe, n—one of the light or dark bands produced by the recording medium through optical components and which
interference of the light scattered by the real object and the typically does not contain information about the test object.
virtual image of the object. In some tests, the reference beam may be reflected or

holography (optical}—a technique for recording, and recon-  scattered from a portion of the object surface. In this case,
structing, the amplitude and phase distributions of a wave any object information contained in the reference beam is
disturbance; widely used as a method of three-dimensional cancelled in the object beam by the interference between the
optical image formation. The technique is accomplished by object beam and the reference beam.
recording the pattern of interference between coherent lighteference beam angle-the angle formed between the center
reflected from the object of interest (object beam), and light line of the reference beam and the normal to the recording
that comes directly from the same source (reference beam). medium.

interference—the variation with distance or time of the speckle—the random interference pattern which results from
amplitude of a wave which results from the superposition of the illumination of an optically rough surface with coherent
two or more waves having the same, or nearly the same radiation. In laser systems, it results in the granular effect
frequency. which can be seen in a scattered beam.

monochromatic—a property of a beam of electromagnetic virtual image—a reproduction of an object by an optical
radiation in which all waves in the beam have the same system which gathers light from an object point and trans-
wavelength. forms it into a beam that appears to diverge from another

object beam—the portion of laser radiation which illuminates  point.
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Section L: Visual and Optical Methods
The terms defined in Section L are the direct responsibility of Subcommittee E07.10 on Emerging NDT Methods.

accommodation, visual-adjustment of the eye, either the filter coefficients—values which define a mask filter in image
focus or the iris opening, to optimize its performance under processing.
the specific viewing conditions prevailing. glare—excessive brightness which interferes with clear vision,

ambient light—light not provided by the visual testing system.  critical observation, and judgment.

borescope—A flexible or rigid tube-like instrument used for a glossmeter—an instrument for measuring the ratio of the light
remote direct viewing visual aid. The instrument may consist regularly or specularly reflected from a surface to the total
of mirrors, prisms, lenses, optic-fibers, or a miniature CCD |ight reflected.
camera to transmit images to the viewing or recordingjjjyminance—the density of luminous flux on a surface per
medium. _ _ ) unit area. Measured in the Sl system by lux.

candela—a unit of luminous intensity (formerly candle). One jight__electromagnetic radiation in the spectral range detect-
candela is the luminous intensity in the perpendicular 5o by the normal human eye (wavelengths of approxi-
direction of a surface of 1/600 000 “nof a blackbody mately 380 to 780 nm).

radiator atft?gltggwé)(;ratu(r)e of fredezllng p:;mnuml leder éh*men—lumininous flux emitted within one steradian by a
:ore;sure ?I g: n? can I%a prtl) uces u(;nfen O hoint source having a spatially uniform luminous intensity of
uminous flux per steradian of a solid angle measured from 0" =1 o S

chgl]re E?S(L:Jc:ze.led device (CCD)y—a light—detecting video luminance—the ratio of the luminous intensity of a surface in
deg\;/ice in vF\)/hich individual corr; onenfc']s are connegted sothat & given direction to a unit of projected area. Measured in
P candela per square metre.

the electrical charge or signal at the output of one component . . . .
provides the input to the next. mor_lo_chromator—a device for. |s_oIat|ng. mo.nochromatlc ra-
closure—process by which a person cognitively completes diation ;rom aI bea}[rr? of radiation which includes a broad
patterns or shapes that are incompletely perceived. range ot wavelengins. ) .

contrast—the difference between the amount of light reflectedreflection—the process by _Wh_'Ch the_: |nC|d_ent flux leaves a
or transmitted by an object and by the background within the Surface or medium from incident side, without a change in
field of view. frequency, but may change polarity. Reflection is usually a

depth of field—the range of distance over which an imaging Combination of specular and diffuse reflection.
system gives satisfactory definition when it is in the besgaturation—relative or comparative color characteristic result-

focus for a specific distance. ing from a hue’s dilution with white light.
direct viewing—a view that is not redefined by optical or Visibility —the quality or state of being perceived by the eye. In
electronic means. many outdoor applications, visibility is defined in terms of
feature extraction—characterization of objects in an image, the distance at which an object can be reliably resolved from
usually with the goal of distinguishing those objects. its surroundings. In outdoor applications it usually is defined
fiber optics—method by which light is transmitted through  interms of contrast or size of a standard test object, observed
thin transparent fibers. under standardized viewing conditions, having the same

field angle—the included angle between those points on threshold as the given object.
opposite sides of a light beam at which the luminousvisual field—point or points in space that can be perceived
intensity is 10 % of the maximum value. when the head and eyes are kept fixed. The field may be
filter—a processing component or function that excludes, monocular or binocular.
passes or amplifies a selected kind of signal or part of avhite light—Ilight containing all wave lengths in the visible
signal. spectrum (in the range from 380 to 780 nm).
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APPENDIX

(Nonmandatory Information)

X1. TERMS DEFINED IN THIS STANDARD

X1.1 The following is an alphabetized list of terms defined analog to digital converter (a/d)

in this standard:

Note X1.1—Section A begins on page 2; Section B begins on page 3

angle beam
angstrom unit (A)
annular coil clearance
annular coils

Section C begins on page 7; Section D begins on page 10; Section E,ode
begins on page 15; Section F begins on page 20; Section G begins on pag®de current
21; Section H begins on page 24; Section | begins on page 25; Sectionaperture

begins on page 29; Section K begins on page 31; Section L begins on pa

32.

A-scan

absolute coil

absolute manometer

absolute measurements

absolute pressure

absolute readout

absolute system

absorbed dose

absorbed dose rate

absorptance, a

absorption

accelerating potential

acceptable quality level

acceptance level

acceptance limits

acceptance standard

accommodation, visual

accumulation test

acoustic birefringence

acoustic emission (AE)

acoustic emission channel

acoustic emission count (emission count) (N)
acoustic emission count rate (emission rate or count rate) (N)
acoustic emission event (emission event)
acoustic emission event energy
acoustic emission sensor

acoustic emission signal amplitude
acoustic emission signal (emission signal)
acoustic emission signal generator
acoustic emission signature (signature)
acoustic emission transducer

acoustic emission waveguide
acousto—ultrasonics (AU)

activation

acute radiation syndrome

adaptive location

AE activity

AE amplitude

AE rms

AE signal duration

AE signal end

AE signal generator

AE signal risetime

AE signal start

alkali ion diode

alphanumeric

alpha particle

ambient light

ammeter shunt

amorphous selenium (a-Se) radiation detector array
amorphous silicon («-Si) X-ray detector
ampere turns

amplitude

amplitude distortion

amplitude hologram

amplitude response

analog image
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erture leak
ggparem attenuation
apparent temperature
arc strikes
area amplitude response curve
area of interest
array
array processor
arrival time interval (A
artifact
artificial discontinuity
atmosphere (standard)
atmospheric pressure
atomic mass unit (amu)
attenuation
attenuation coefficient
attenuation cross section
attenuator
audible leak indicator
autoradiograph
average signal level
B-scan presentation
back pressure
back pressure test
back reflection
back scattered radiation
back surface
background
background radiation
background signal
background target
backing pump
backing space
backing space technique
bake-out
ballast
band pass filter
barn
base line
bath
Bayard-Alpert ionization gage
beam axis
beam ratio
beam splitter
beam spread
bell jar
bell jar testing
betatron
bipolar field
blackbody
blackbody equivalent temperature
black light
black light filter
bleedout
blocking or masking
blooming
blotting
blow back
bobbin coil
bomb test
borescope
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bottom echo (0} cumulative (acoustic emission) threshold crossing distribution (B)
bubble immersion test (E) Ft/(V)

bubbler (0} Curie point (G)
bucking coils ©) current flow method (G)
burst emission (B) current induction method (G)
C-scan (0} cut-off level ©
cadmium ratio (H) DAC (0]

calibration, instrument (A) damping, search unit 0]

candela L) dark adaptation (G)
carrier F) dBae (B)
carrier fluid (G) dB control 0}

cassette (D), (H) dead time, instrumentation (B)
central conductor G) dead zone 0]

channel, acoustic emission (B) decibel (dB) m

characteristic curve (D) defect (A)
Charge—Coupled Device (CCD) L) defect resolution ©)
cine-radiography (D) definition, image definition (D)
circular field (G) delayed sweep 0}

circular magnetization G) demagnetization (G)
circumferential coils ©) densitometer (D)
clean F) density (film) (D)
clean-up (E) density comparison strip (D)
closure L) depth of field L)
clusec (E) depth of penetration ©
coercive force (G) detergent remover (F)
cognizant engineering organization (A) developer (F)
coherence (K) developer, dry powder F)
coherence length (K) developer, liquid film (F)
coil, absolute ©) developer, non-aqueous (F)
coil method G) developer, soluble F)
coil, reference ©) developer, wet (aqueous suspendible) (F)
coil size (&) developing time (F)
coil spacing ©) DGS (distance gain size-German AVG) 0]

coil technique (G) diamagnetic material ©)
coil, test ©) differential (acoustic emission) amplitude distribution F(v) (B)
cold-cathode ionization gage (E) differential (acoustic emission) threshold crossing distribution (B)
collimator (D), (1) (ft(V))

comparative measurements ©) differential blackbody (@)
comparative readout ©) differential coils ©)
comparative system ©) differential leak detector (E)
comparator coils ©) differential measurements ©
composite viewing (D) differential Pirani gage (E)
compressional wave (0} differential readout ©
compton scatter radiation (D) differential signal ©)
computed location (B) differential system ©)
computed radiology (psl method) (D) diffuse indications (G)
concentration ratio (E) diffusion (E)
conditioning agent (G) digital (D)
conductance (E) digital image (D)
conductivity ©) digital image acquisition system (D)
constant potential (D) digital image enhancement (D)
contact head (G) digital image processing system (D)
contact pad G) digitize (for radiology) (D)
contact testing (0] direct contact magnetization (G)
contaminant F) direct exposure imaging (H)
continuous emission (B) direct viewing L)
continuous method (G) discharge pressure (E)
continuous wave 1 discharge tube leak indicator (E)
contrast F), L) discontinuity (A)
contrast agent (H) dissociation (E)
contrast sensitivity (D) distance amplitude compensation m

contrast stretch (D) distance-amplitude response curve 0}

control echo 0] distance linearity range 0]

conversion screen (H) distribution, amplitude, cumulative (acoustic emission) F(V) (B)
core (of an electromagnetic inspection circuit) (G) distribution, differential (acoustic emission) amplitude f(V) (B)
corner effect 0] distribution, differential (acoustic emission) threshold crossing (B)
count, acoustic emission (emission count) (N) (B) ft(V)

count, event (Ne) (B) distribution, logarithmic (acoustic emission) amplitude g(V) (B)
count rate, acoustic emission (emission rate or count rate) (N) (B) distribution, threshold crossing, cumulative (acoustic emission) (B)
count, ring-down (B) Ft(V)

couplant B), (I) dragout (F)
coupling ©) drain time (F)
cracking (E) drift (E)
critical angle 0] dry method (G)
cross section (H) dry powder (G)
cross talk (0} dry technique G)
crystal (see transducer) ) drying oven (F)
cumulative (acoustic emission) amplitude distribution F(V) (B) drying time (F)
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dual search unit

dwell time

dynamic leak test

dynamic leakage measurement
dynamic range

dynamic range (for radiology)
dynamic sensitivity of leak detector
echo

echo dynamic

eddy current

eddy current testing

edge effect

effective depth penetration (EDP)
effective permeability
effective velocity

electrical center
electromagnet
electromagnetic testing
electron volt

electrostatic spraying

eluant

emission, burst

emission, continuous
emissivity, €

emulsification time

emulsifier

emulsifier, hydrophilic
emulsifier, lipophilic

encircling coils

end effect

energizing cycle

energy, acoustic emission event
energy, acoustic emission signal
ensonification

equivalent 1.Q.| sensitivity
equivalent nitrogen pressure
equivalent penetrameter sensitivity
erasable optical medium
etching

evaluation

evaluation threshold

event acoustic emission event
event count (Ne)

event count rate (Ne)
examination

examination area

examination medium
examination region

exhaust pressure

exhaust tubulation

exposure

exposure, radiographic exposure
exposure table

extended source

facility scattered neutrons
false indication

family

far field

Feature Extraction
feed-through coils

Felicity effect

Felicity ratio

ferromagnetic

ferromagnetic material

fiber optics

field angle

field, bipolar

field, circular magnetic

field, longitudinal magnetic
field, magnetic

field, magnetic leakage

field, residual magnetic

field, resultant magnetic

field of view (FOV)

field strength

fill factor

film contrast

film speed
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filter

filter coefficients

first hit location

flash magnetization
flash point

flaw

flaw characterization
floating threshold
flooded system

flow

flow rate

fluorescence
fluorescent examination method
fluorescent magnetic particle inspection
fluorescent screen
fluoroscopy

flux density, magnetic
flux leakage field

flux lines

flux penetration

focal spot

focused beam

fog

fog density

footcandle

fore-line

fore-line valve
forepressure

fore pump

forward scattered radiation
frequency

frequency (fundamental)
frequency (inspection)
frequency (pulse repetition)
fringe

FRP

full-wave direct current (FWDC)
furring

gage pressure

gamma (v)
gamma-radiography
gamma ray

gap scanning

gas

gate

Gaussmeter
Gaussmeter (Electronic)
geometric unsharpness
glare

glossmeter

graininess

grazing incidence
half-life

half-value layer
half-value thickness
half-wave current (HW)
Hall Effect

halogen

halogen leak detector
harmonic analysis
harmonic distortion
harmonics

headwave

helium bombing

helium drift

helium leak detector
hermetically tight seal
high-amplitude threshold
high-vacuum

hit

holding pump
holography (acoustic)
holography (optical)
hood test

hot-cathode ionization gage
hot-filament ionization gage
hydraulic pressure test
hydrophilic emulsifier
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hydrostatic test (E) linearity (time or distance)
hysteresis G) line pair test pattern

IACS ©) line pairs per millimetre

ID coll ©) line scanner

ideal gas (E) lines of force

illuminance L) lipophilic emulsifier

image data file (D) liquid penetrant examination
image definition (D) local magnetization

image processing (D) location, accuracy

image quality indicator (H) location, cluster

image quality indicator (1QI) (D) location, computed

imaging line scanner ) location, continuous

immersion rinse F) location marker

immersion testing (0} location source

impedance ©) location, zone

impedance (acoustic) (0] logarithmic (acoustic emission) amplitude distributing g(V)
impedance analysis ©) longitudinal magnetization
impedance plane diagram ©) longitudinal wave

imperfection (A) loss of back reflection

infrared imaging system ) low-amplitude threshold

infrared sensing device ) low-energy gamma radiation
infrared thermographer ) low-energy photon radiation
in-leakage rate (E) low vacuum

incremental permeability ©) lumen

indication (A), (D), () luminance

indications C luminosity

indirect exposure (H) lusec

indirect magnetization (G) mA (milliampere)

induced current method G) magnet, permanent

induced field G) magnetic field

inherent fluorescence (G) magnetic field indicator

initial permeability ©) magnetic field meter

initial pulse 0] magnetic field strength

inlet (E) magnetic history

inlet flange (E) magnetic hysteresis

inlet port (E) magnetic leakage flux

inserted coil ©) magnetic particle examination
inside coil ©) magnetic particle field indicator
inside-out testing (E) magnetic particle examination flaw indications
insonification (0} magnetic particles

inspection A), (F) magnetic pole

inspection medium G) magnetic saturation
instantaneous field of view J) magnetic storage medium
instrumentation dead time (B) magnetic writing

intensifying screen (D) magnetization, circular

interface (0} magnetization, longitudinal
interference (K) magnetizing current
interpretation (A), (B) magnetizing force

interval, arrival time (A;) (B) markers

ion pump (E) masking

ion source (E) mass attenuation coefficient
ionization potential (E) mass number

ionization vacuum gage (E) mass spectrometer (M.S.)

1QI sensitivity (D) mass spectrometer leak detector
irradiance, E ) mass spectrum

isolation test (E) mean free path

Kaiser effect (B) medium vacuum

keV (kilo electron volt) (D) MeV (mega or million electron volts)
Krypton 85 (E) micro focus X-ray tube

kV (kilo volt) (D) micrometre

L/D ratio (H) micron

Lamb wave 0] micron of mercury

latent image (D) milliamperes (mA)

lead screen (D) millimetre of mercury

leak (E) minifocus X-ray tube

leak artifact (E) minimum detectable leakage rate
leak detector (E) minimum detectable temperature difference (MDTD)
leakage field (G) minimum resolvable temperature difference (MRTD)
leakage rate (E) mode

leak testing (E) mode conversion

leeches (G) moderator

lift-off effect ©) modulation analysis

light L) modulation transfer function (MTF)
light intensity (G) molecular flow

limiting resolution ) molecular leak

linear accelerator (D) monochromatic

linear attenuation coefficient (H) monochromator

linearity (amplitude) 0] multidirectional magnetization
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multiple back reflections
multiple reflections

MV (mega or million volt)

NC

near field

near surface discontinuity

net density

neutron

neutron radiography

newton (N)

noise

noise equivalent temperature difference (NETD)
non-erasable optical data
non-relevant indication
nonscreen-type film (direct-type film)
noncondensable gas
nonferromagnetic material
normal incidence ( see also straight beam)
normal permeability

nuclear activity

object beam

object beam angle

object-film distance

object plane resolution
object-scattered neutrons
occlusion

off-line testing

on-line testing

operating pressure

optical density

optical line pair test pattern
optimum frequency
outgassing

outlet pressure

overall magnetization
overemulsification

overload recovery time
overwashing

P

pair production

palladium barrier leak detector
paramagnetic material

partial pressure

pascal (Pa)

pascal cubic metres per second
path length

path length difference

pencil beam

penetrameter

penetrameter sensitivity
penetrant

penetrant comparator
penetrant, fluorescent
penetrant, post emulsifiable
penetrant, solvent-removable
penetrant, visible

penetrant, water-washable
penetration depth

penetration time

Penning gage

perfect gas

performance check, AE system
permanent magnet
permeability

permeability coefficient
permeability, a-c

permeability, d-c

phase analysis

phase angle

phase detection

phase hologram
phase-sensitive system
phase shift

Phillips ionization gage
phosphor

photo fluorography
photostimulable luminescence
photostimulable luminescent phosphor
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Pirani gage

pixel

pixel, display size

pixel size

plate wave

point signal overload
point source

Poiseuille flow

pole

polymer technique
pooling

post cleaning

post emulsification
powder

powder blower
precleaning

pressure, design
pressure difference
pressure dye test
pressure-evacuation test
pressure probe
pressure testing
primary radiation
probe

probe coil

probe coil clearance
probe gas

probe test

process control radiograph
processing capacity
processing speed
processor

prods

proportioning probe
pulse

pulse echo method
pulse length

pulse repetition rate
pulse turning
pump-down time
pump-out tubulation
quick break

radiance

radiant exitance
radiant flux; radiant power, ¢e
radio frequency (r-f) display
radiograph
radiographic contrast
radiographic equivalence factor
radiographic exposure
radiographic inspection
radiographic quality
radiographic sensitivity
radiography
radioisotope leak test system
radiological examination
radiology

radiometer

radioscopic inspection
radioscopy

range

range, dynamic

rare earth screens

rate event count (Ne)
rate of rise

Rayleigh wave

real image

real-time radioscopy
rearm delay time
recording media
recording medium
recording medium
recovery time
reference beam
reference beam angle
reference block
reference coil
reference standard

(D), (H)

(D), (H)
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reflectance

reflected temperature
reflection

reflector

reject (suppression)
rejection level
relevant indication
representative quality indicator (RQI)
residual magnetic field
residual technique
resistance (to flow)
resolution

resonance method
response factor
response time
resultant field
retentivity

ring-down count
rinse

roughing

roughing line
roughing pump

S

sampling probe

saturation

saturation level

saturation, magnetic

scanning

scanning index

scattered energy

scattered neutrons

scattering

Schlieren system

scintillators and scintillating crystals
screen

SE probe

search unit

search-gas

secondary radiation

selectivity

sensitivity

sensitivity control

sensitivity of leak test

sensitivity value

sensor acoustic emission

shadow

shear wave

shear wave search unit (Y cut quartz search unit)
shim

shot

signal

signal, acoustic emission (emission signal)
signal amplitude, acoustic emission
signal gradient

signal overload level

signal overload point
signal-to-noise ratio

signature, acoustic emission (signature)
skin depth

skin effect

skip distance

sniffing probe

solenoid

solvent remover

sorption

source

source of stimulated acoustic emission
source-film distance

spark coil leak detector

spatial frequency

speckle

spectrometer tube

speed effect

spray probe

squealer

standard

standard depth of penetration
standard depth of penetration (SDP)
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standard leak

standard leakage rate
standardization, instrument
step wedge

step-wedge calibration film
step-wedge comparison film
step wedge comparison film
stimulation

storage phosphor imaging plate
straight beam

subject contrast

subsurface discontinuity
summing amplifier (summer, mixer)
suppression

surface wave

surge magnetization
suspension

sweep

swept gain

swinging field

system examination threshold
system induced artifacts
system noise

target

temperature envelope
tenth-value-layer (TVL)

test

test coil

test frequency

testing, ultrasonic

test piece

test quality level

test ring

test surface

thermal conductivity vacuum gage
thermal neutrons

thermal resolution
thermalization
thermalization factor
thermocouple gage
thermogram

thermography, infrared
three way sort

threshold level

threshold setting

threshold voltage

throttling

through-coil technique
through transmission technique
throughput

tight

time, overload recovery
time, rearm delay

time of flight

time of flight diffraction technique
tomography

torr

total cross-section

total image unsharpness
tracer gas

tracer probe leak location
transducer

transducer, acoustic emission
transition flow

translucent base media
transmission densitometer
transmittance

transmitted film density
transverse wave

true attenuation

true continuous technique
tube current

two-way sort

ultra—high vacuum
ultrasonic

ultrasonic leak detector
ultrasonic noise level
ultrasonic spectroscopy
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vacuum (E) voltage threshold
vacuum cassette (D), (H) wash

vacuum testing (E) water break test
vapor pressure (E) water path

vee path (0} water tolerance
vehicle (G) wave front
verification, AE system (B) wave guide, acoustic emission
vertical limit (0] wave train

very high vacuum (D), (E) wedge
vibrothermography ) wet slurry technique
video presentation (0] wet technique
virtual image (K) wetting action
virtual leak (E) wheel search unit
viscosity (F) white light

viscous flow (E) wobble

viscous leak (E) wrap around
visibility L) yoke

visible light F), (G) yoke magnetization
visual adaptation F) zone

visual field L)

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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