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specification; A set of instructions or standards invoked by a
specific customer to i()vem the results or performance
of a specific set of tasks or products.

spectral power distribution: The radiant power per umit
wavelength as a function of wavelength. Also known as
spectral energy distribution, spectm%demz‘ty and spec-
tral distribution.

spectral reflectance: The radiant flux reflected from a mate-
rial divided by the incident radiant flux.

spectral transmittance: The radiant flux passing through a
medium divided by the incident radiant Hux.

spectrophotometer: Instrument used for spectropho-
tometry.

spectrophotometry: Measurement of electromagnetic radi-
ant energy as a function of wavelength, particularly in
the ultraviolet, visible and infrared wavelengths.

spectroradiometer: Instrument used for spectroradiometry.

spectroradiometry: Measurement of clectromagnetic radi-
ant power and spectral emittance, used particululy to
examine colors and to measure the spectral emittance
of light sources.

spectroscope: Instrument used for spectroscopy.

spectroscopy: Spectrophotometry or spectroradiometry in
which the spectrum, rather than being analyzed only by
a processing unit, is presented in a visible form to the
operator for organoleptic examination.

spectrum: Representation of radiant energy in adjacent
bands of hues in sequence according to the energy’s
wavelengths or frequencies. A rainbow is a well known
example of a visible spectrum,

specular reflection: When relected waves and incident
waves form equal angles at the reflecting surface.

specular: Pertaining to a mirror-like reflective finish, as of a
metal. Compare lambertian.

speed of light: The speed of all radiant energy, including
Light, is 2.997925 X 10° meters per second in vacuum
(approximately 186,000 miles per second). In all materi-
als the speed is less and varies with the material’s index
of refraction, which itself varies with wavelength.”

speed of vision: The reciprocal of the duration of the expo-
sure tme required for something to be seen.”

standard observer response curve: See eye sensitivity
curve.

standard: Document to control and govern practices in an
industry or application, applied on a national or interna-
tional basis and usually produced by consensus. See also
working standard and reference standard.

steel: An iron alloy, usually with less than two percent
carbon.

stereo photography: Close range photogrammetric tech-
nique involving the capture and viewing of two images
of the same object in order to reconstruct a three
dimensional image of the object.

strain: The alteration of the shape of a material by external
forces.

stress: (1) In physics, the force in a material that resists exter-
nal forces such as tension and compression. (2} Load
per unit area,

stress raiser: Contour or property change that causes local
concentration of stress.

stress riser; See stress roiser.

subcase fatigue: Fatigue originating below the case depth.
Compare case crushing. Also spalling fatigue.

subcase origin fatigue: See subcase futigue.

subsurface fatigue: Fatigue eracking that originates below
the surface. Usually associated with hard surfaced or
shot pecned parts but may occur anytime subsurface
stresses exceed swrface stresses.

T

TIG welding: Tungsten inert gas welding,

TTT: Time temperature transformation.

Tarasov etching technique: Way of visually inspecting for
the presence of deleterious effects in hardened steels by
using specific etching solutions and methods of
inspection.

temperature diagram: See time temperature transformation
(TTT) diagram.

tempering: Process of heating a material, particularly hard-
ened steel to helow the austenite transformation tem-
perature, to improve ductility.

tertiary creep: Third stage of creep, marked by steady
increase in strain to the point of fracture under con-
stant load,

threshold: See adaptive threshold, resolution threshold,
threshold.

thresholding: Digital data processing technicue that
reduces a gray level image into a binary image.

throat, actual: Shortest distance from the root of a fllet weld
to its face, as opposed to theoretical throat or weld size.

throat, theoretical: The distance from the beginning of the
root of the weld perpendicular to the hypotenuse of the
jargest right triangle that can be inscribed within the
cross section of the filet weld. Compare weld size.

throat, weld: Distance from the root of a fillet weld to its
face. Compare weld size and throat, actual.

time temperature transformation (TTT) diagram: A graph
showing time required at any temperature to transform
austenite to pearlite, bainite or martensite.

tip: In casual usage, the distal or objective end of a
borescope. )

tool mark: Shallow indentation or groove made by the move-
ment of manufactuzing tools over a surface. Compare
gouge or nick.

trace: Line formed by electron beam scanning from left to
right on a video screen to generate a picture.

tracer: In leak testing, a gas that is sensed as it escapes from
confinement.

transformation diagram: See time temperature transforma-
tion {TTT) diagram.

troland: A unit of retinal ifluminance equal to that produced
by a surface whose luminance is 1 nit when the pupil
measures | square millimeter. (1 nit = 1 candela per
square maeter.)

tubing string: Pipe with which oi} or gas has contact as it is
brought to the earth’s surface. Also called production
string,

tungsten inert gas (TIG) welding: See gas tungsten arc
welding.

u

ultraviolet borescope: See borescope, ultraviolet.

ultraviolet radiation: Electromagnetic radiation with wave-
lengths ranging from about 4 to about 400 nm, between
visible light and X-rays. Compare near ultreviolet
radiation.

ultraviolet radiometer: A meter, usually calibrated at
365 nm, used in fluorescent liguid penetrant and mag-
netic particle testing to detect output of ultraviolet
lamp.

undercurs: Undesirable groove left unfilled by weld metal,
created during welding and located in base plate at the
toe of a weld.

v

VT: Visual testing,

vaporproof borescope: See waterproof boreseope.

video: Pertaining to the transmission and display of émages
in an electronic format that can be displaved on a cath-
ode ray screen.

videoscope: Jargon for video borescope. See borescope,
video.

vidicon tubes: Television tube that uses the photoconduc-
tion method. Compare image orthicon.

vigilance decrement: Degradation of reliability during per-
formance of visual activities over a period of time. See
also psychophysics.

visibility: The quality or state of being perceivable by the
eye. In many outdoor applications, visibility is defined
in terms of the distance at which an object can be just
perceived by the eye. In indoor applications it usually is
defined in terms of the contrast or size of a standard test
object, ohserved under standardized view conditions,
having the same threshold as the given object.”
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vision: Perception by eyesight. See far vision, machine
vision, mesopic vision, near vision, peripheml vision,
photopic vision, seotopic vision, speed of vision.

vision acuity: The ability to distinguish fine details visually.
Quantitatively, it is the reciprocal of the minimum
angular separation in minutes of two lines of width sub-
tending one minute of arc when the lines are just resolv-
able as separate.®

visual acuity: See viston acuify.

visual angle: The angle subtended by an object or detail at
the point of observation. It usnally is measured in
minutes of arc.®

visual background noise: Formations on or signals from a
test object that constitutes the backgrounnd to a disconti-
nuity. The higher the level of visual background noise,
the more difficult if is to distinguish a discontinuity.

-visual efficiency: Reliability of a visual system. The term
visual efficiency uses 20/20 near vision acuity as a hase-
line for 100 percent visual efficiency.

visual field: The locus of objects or points in space that can
be perceived when the head and eyes are kept fixed.
The field may be monocular or binocular?

visual perception: The interpretation of impressions trans-
mitted from the retina to the hrain in terms of informa-
tion about a physical world displayed before the eye.
Visnal perception involves any one or more of the fol-
lowing: recognition of the presence of something
{object, aperture or medium}; identifying it; locating it
in space; noting its relation to other things; identifying
its movement, color, brightness or form.®

visual performance: The quantitative assessment of the per-
formance of a visual task, taking into consideration
speed and accuracy.”

visual purple: Chromoprotein called rhodopsin, the photo-
sensitive pigment of rod vision, The mechanism of con-
verting light emergy into nerve impulses is a
photochemical process in the retina. Chremoprotein is
transformed by the action of radiant energy into a suc-
cession of products, finally yielding the protein called
opsin plus the carotenoid known as retinene.

visual task: The appearance and immediate background of
those details and objects that must be seen for the per-
formance of a given activity. The term visual task is a
misnomer because it refers to the visual display itsell
and not the task of extracting information from it.>

visual testing: Method of nondestructive testing using elec-
tromagnetic radiation at visible frequencies.

voids: Hollow spots, depressions or cavities. See also discon-
tinuity and dislocation.
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W

wear: See ervsion; rat’s tooth principle; wear, adhesive; and
wear, fretting,

wear, adhesive: Degradation of a surface because of micro-
welding and consequent fracture due to the sliding of
one surface against another, Types include fretting,
galling and scuffing.

wear, fretting: Surface degradation caused by microwelding
and microfractures on surfaces rubbing each other, Also
called chafing, friction oxidation and wear oxidation.
See also cocoa and false brinelling.

wear oxidation: See fretting wear.

weld size: Thickness of weld metal—in a fillet weld the dis-
tance from the root to the toe of the largest isosceles

right triangle that can be inscribed in a cross section of
the weld.

weld throat: See throat.

welder’s flash: Clinical condition, specifically keratocon-
junctivitis, commonly caused by overexposure to ultra-
violet radiation of welding arc,

white light: Light combining all frequencies in the visible
spectrum,

work hardening: Increase in hardness accompanying plastic
deformation of a metal. Usually caused in a metal by
repeated bending or flexing. Compare creep and
recovery.

working standard: Work piece or energy source calibrated
and used in place of expensive reference standards, In
the calibrating of photometers, the standard would be a
light source.
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INDEX

Page numbers in italics refer to Section 12,

“Glossary of
Visual and Optical Testing Terms.”

A

AFNOR (French Association for Standardization) ...

ATA (Aerospace Industries Association) ...

ANSI. See American National Standards Instltutc

API. See American Petroleum Institute

ASME, See American Secicty of Mechanical Engineers

ASNT. See American Society for Nondestructive Testing

ASNT Recornmended Practice No. SNT-TC-1A. See American Socicty for

Nondestructive Testing

ASTM. Se¢ American Society for Testing and Materdals

AWS. See American Welding 80c1cty

Abrasive wear eereeesinenee 198

Accepiable quality level (AQ . lb(} 161,340

Acceptance criteriy, weld testing, Soe Weld teetmg. acccptancc criteria

Acelone, for surface preparatmn

Amuchc imaging...

Actual reguired resolutmn

Acuity. See Vision acuity

Adaptive threshholding ...

Adhesive wear .,

Aecrospace Indmtr:es Assnc:aht)n {ATA) ...

Aireraft inspection
borescope applications..... rerererns
cump051te materials d].\,eont;numes -
main landing gear truck beam p1ttmg corrosion ..
rudder rib flange cracks ..
slat drive mechanism bell crank crackmg 254-295
spoiler actuating mechanism lube holo crack ... 295
torsion bar core corrosion PIERE oo e 204
turbine blade inspection ............. v 320
wing front spar lower cap cracks . .. 208
wing rear spar doubler and weh eracks .. 205-296

. 178
. 178

. 6-8, 86, 138-139, 203, 204-300
. 288-300, 330
. 297-298
296-297

ANOYS e e 215

phase diagrams 215-217
Alpha ferrite... 217, 340
Alphairon ... 217,340
Ambient light ..... . 340

American Bureau of Shipping (ABS) ... 178

American Conference of Governmental Indusf .. 26
American National Standards Institute (ANSI) ... ... 178
ANSI/ASNT CP-189. 179, 18() 187
ANSIBI3. 1. 179
American Nuclear Institute (ANI) s . 263
American Petroleum Institute {API) . i78 180 322
APIRPTG ... . 188,190
APIRFPSB ...... SRR |1 |
API Standard 1104.... . 180,186
API Specification 5CT .. 186, 188
API Standard 5B ........... 323
tubudar goods mspection ... 188- 191 322 397
American Society for Nondestructive Teatmg {ASNT) (o oreccerecarans 8,178
ANSI/ASNT CP-189... 179, 180, 187
ASNT Level LI progmrn ......... 187
ASNT Recommended Practice No. SNT-TC- 1A . 8, 180-187, 254
visual committees P . viix, 8
visual testing qualification/certification ...........coeemvn e, 69, 187

American Society for Testing and Materials (ASTM) ...
E380, Stundard Metric Practice Guide ...

. 178- 180

American Society of Mechanical Engmeen (ASML) [P 178
Boiler and Pressure Vessel Code |, 179-180, 255, 264
and SNT-TC-1A........ ... 185-186

and puclear industry . .. 263-266
visual testing (VT-1,-2,-3)in. 179-180, 255, 264-266
American Welding Society (AWS) .... 8,69,178

AWS D11, Structural Welding Code—Steel {D1.1} ... 180, 186, 258, 261
AWS Centified Welding Tnspector {CWI oo 63, 69
See also Weld inspection; Welding

Angle of vision . 13-14,55-60

for borescopes. 87-90
Angstrom.... .. 55
Angulated borescopes ...... 85
Annealing .30
Arcburns, .. 326
Ave strikes 261, 262
Arcwelding.... 250, 340
Axchiving photographs .... 314
Aspirin safety seal inspection . . 105
Attenuation. See Optical filters and filtering
Attribute testing ... . 160, 161
Austenite............ 217,340
Automated v;sual testmg SRRV * | -243, 279-281
Automatic focusing, video h{:rmcopec FETRTTRRUOPURVRINS I 1 &
Automation. See Automated visual t‘B?f.’ing
Automotive inspection

HOTESCODE APPHCBHONS 11 i viirsitssseissisistssmiesnerresesssss st e enssssesmniars 86

brake shoe sorting ...... 288-201

finish texture analysis . 279-288

glass ... . 321

shock ahsorbor 133
Average outgoing quality (A0Q) .. 161
Average outgoing quality limit (AOQL) . . 161
Aviation applications. Ses Aircralt inspection
B
BSI (British Standards Instute) ..o oo 178

Babbitted surface inspection .
Back lighting ......coonvvee . 93
Ball valve inspection .

Bandpass filters

Bidirectional stresses....

Billets ... -

Blmoda} lmtogram threqhho[dmg

Binary systems ..o

Birefringence .... -

Black light. See Uitra\ﬂaiet radmtmn

Blackbody radiation.. .. 31-33,340

Blind spot.... . 11,58, 61

Blobs, in image s %egmentahon . 100-101

B!otch 279, 280, 287, 340

Blue izazard functmn ................... 26, 340

Boiler and Pressure Vessel Code. See American Society of Mechanical
Engineers

Boiler feed pump inspection .. .. 269-270

Boiler tube inspection w138

Boiling water reactor vessel inspection ..., 266-268
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Bolting inspection... . s 212274, 208
BOrescopes......o..e.. 82 91 134-139, 293, 340-341

. 68, 86 138-139, 293, 204-301
88-01

aircraft inspection applications
construction ..

development of ... 4-6
direction of view . 84, 85, 88-8%
entry port size ..., e 19
fiber optic..... , §2-83, 137,283
fehd OF VEW ccoeriemece e 75,88
focusing........ 83-84, 137
magnetic pazticle testNg, USe Ml .o e 308
MINALUTE e 3
optical components. B7-88
phntography with . 9k
rigid.coonenns 83-85
special purpose

test object effects

video instraments. See Video borescopes
See also specific applications

Bottle inspection.... . 103-107
Bozzing, PBLDP .o s 4
Brake shoe 5ortmg (automotwe brakes)
Brazing ... Ve
Bnght'ne:ﬂ
SPOL TELEES . eoovecececevstr e tr st ssenssssss b s ssssrssssssanssnses 41
and vision .. ettt e ooty DB
See also Cuntrasi Intenmy, L1ght
Brinell MICTOSCOPE (.o sssesstrases st rsnsens T8
Brinelling .... 341
British Standards Im.tltute (BSI} 178
Buwir ... - L 341
Burst:. ................. - 275 341
Buﬁwelds urbutt _]mnts 165, 168, 170, 171, 247, 248, 341
Butterfly valve inspection ... . 272,273

C

CCD. See Charge coupled dovices

CEN (Buropean Committee for Standardization) ........coveecininmecerons 178
CRT. See Cathode ray tabe

CWI., See American Weidmg Souety Certificd Welding Inspector

C-scanming .. 289-300, 309-310
Cable reefs ... 150
Calibrated bureqcopeq . 85
Cameras, See (,.harge coupled &evxces Photography, Vléeo cnmponents
Candela... oo X, 1, 341
Candy 1mpectmn . - 104-107
Caps, for color vision exam!nahons . 16,17-20
Car inspection. Sez Automotive inspection
Carbon arc welding .. w250

Carburization..... . 213
Case crushing.. 205
Casing...covon 322
Castings

QIS COMHIIUHIES 1. ovuvv v srmer s s s saressssssepemssese s sasssssseststsesncs | 10

See also Steel
Cataracts .. . .
Cathode, in galvanu. COTTOStoL .. 207-208
Cathode ray tubes..... o 140-141
Cavitation Fatigue ..... 205-206, 341
Cellulose zcetate repllcahon . o 108-111
Cementite ... e kerrereeee e e aERYahanetsaesrrenseetad et enarteant sisasrmnesnee b rranbanten 217, 341
Centralizers, for mdeo camera.. 150-151
Ceramics

inspection............ JE U OU UV UYOVIVUPPVV: . ¢ 22

l'rllcrO’itru(,tLlE‘e size (hstrlbuhon v ermsesee s serstes s stens s asssssessesinneees 148

Certification and qualification of personnel, See American Society for Non-
destructive Testing; American Welding Society, Certificd Welding
Inspector; Qualification

Certified We]dmg Inspector Program See American Welding Society

ﬁemng - We&,- &cttmg

Charge coupled devmea (CCDS)

in nuclear reactor inspection ...

size.... composate matrix crac]«'ing R
in video borescopes
Gharge injected devices (CID) ..
Check valve inspection
Chemical etching. See Ftching
Chemical industry. See Petroleurn and chermnica! industry applications
Chlorinated hydrocarbons, for surface preparahon .
Circuit board msPex,hon [
Classification, in image :,egrnentatmn
Cleanliness, importance of ...
Closing of images...............

replication analyqls
stres‘i-corrosmn cracking....

Crampton, GEm'ge Sumner .

- 128-129, 149- 15(}
See BISD Posltlomng and tr:mspmt systems; Remote visual tcstmg

repll(.atlon ana!ysm

Crevice corrosion. .......
Crystalline structure ..
Cylmderq for photometry

See alse Standaxds
Coefficients, of spatial filters ..o
Coil bresks, in steel ............

Coil weklds, in steel

Elevated temperatum d.ascontmmties
Elevated temperature fahgue
Endoscepes....

DIN (German Institute for Standard]zahun} ..
Ddrkadaptedviqmn [EUTUIUUR

Color temperature

cffect on metal structure.

See GISG Exfo]latmn Lammahon

color biindne;s."deﬁc]ency Erosion (wear}

Etch erack . e 343
Etching......
chemical etchants ...

pseu(imsochmmat\c plate‘v'Charts Department of Defense (DOD

in weld 1nspectmn

effect of aperiure
Colunmeters for qleei inspecton

video bnrescope:.
Depth of focus, bumsc.oPes

djscu]omtlon md](,atmg (hsconhnmtles

Ethyl alcohoi for ::urface preparation ...
Eurepean Committee for Standardlzahﬂn {
Eutectic liquid and eutectic point ...
Eutectoid oo eee
Evaluation...,
Exfoliation....
See also Delamination
Eye
anatomy of
protective Blters ..
sensitivity curve....
spectral response
See also Sutety; Vision
Eyeglasses....
Eyesight. See Vision

Se(’ alsy Color vision
Comparators, surface ..o
Complete inspection/testing ,
Cnmposite materials mbpection

Detergents, for surface preparation ..

Diabetic retinopathy ..
Diaphragm valve inspection..
Difference measure...........
Diffracted light technique....
Dilation, of fmages ......
Dimensional inspection

image processing,

mlcro.simc_ture size chbtrlbuhnn determmatlon
Cormpound micrescope ..
Compressive strength ...
Condensate pump inspection

283-204, 288-300

. 188191, 322-327

38, 57.58, 61, 342

Cmﬂ.mt stress fatigue .

" 156-159, 163-176, 253-262
See a?so Bnghtness nght Bewhmon

Control CHATLS .......oovveveee st e
Cooling metheds, to prevent temperature discontinuities .
Corny cob inspection

Direct photomeiry
Dll’eCt Subahtutmn alloys

Divect vision borcscopes
THrect vision instrument
Directional lighting ...,
Dirt, rolled in steel .....
Discoloration, indicating discontinuities .,

Corpuscu!ar theory
Correlated color temperature ..
197, 206- 2}0 342
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in forgirlgs ......................
size of, and detection . . 7475

in steel... " . .222 241
See also Weld mspectlon discontinuities; specific discontinuities by name

. 274-276

Disks, colored. See Caps, calored
Dislomtmn -
Distribution photometem

E

Eddy carvent testing, visual aspects

. 307

Edge breaks, in steel , . 223
Kidge finding ................. 100-101
Effective throat.......... 343
Elastic deformation \ 194 195 343
Elasticity .... . 194,343
Electric arc weldmg . . 343
Electromagnetic energy o 30-34

spectrum...... 16, 31, 61-62, 94

wave theory . . 30-31
Electromagnetic testing, visual aspects of .. wee 307-308
Flectron microscopes ... . 133-134

Electronic compenent inspection 331-335

Electrons... .33

See also BGresu)i)cs

Energy. See Electromagnetic energy; Radiant energy
Engine inspection. See Aircraft mspechon Automotive inspection
Equilibrivm diagram ...

Equivalent 20/20 near vision acu:ty . 69
Equivalent sphere lumination photometers , 41 432
Erosion, of images . 99

. 198-199, 213 343

. 118124
. 119,3122-124

heat generation during . 120
macroetching .......... . 118
Process.. 121-123
sufaty precuutions . 120
for welds .. 124

Fabric seam temperature ieation ........cooovoeeeiererecersrmcemnr o 116

False brinelling ...... . 201,343
False indication .. e 3
Farsightedness ... L1, 343

Fastener inspection ... S12-274
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Fatigue
cavitation e 205206
contact stress . 201-205

cortosion fatigue fracture..... . 210

elevated temperature ... 212
fatigue strength..... 197
thermal cycling .. 212
Feature extraction ... , 100, 343
in automotive finish texture analysis . . 983.285
in high speed optical tests ....... 101-107
Ferrite....ccocuns .. 217,343
Fiber optics ... . 82 83 137,293, 265, 343

See also Borescopes, many of which use fiber optic techmology
Fiberscope. See Borescapes, fiber optic

Field of view, borescopes .. 5, 85,88
Fields ..o . 139,343
Fillet welds 164, 167, 344
Film speed ..... o 143-144
Filters, image processing .. - 96-97
Filters, optical. See Optical filters and ﬂltenng

Finish texture analysis (antomotive finishes) .., . 279-248
Fixed mulhple cell photometers . .. 45
Flakes ...

Flange weld

Flash lighting. See Stroboscopic lighting

Flatness measurement, hotrolled steel ... 234-236, 237, 238

Flexible borescopes. See Bnree,copcs fiber nphc Video bmescopcq

Floppers, in steel e 224
Fluorescence .. . 3 lb 21 305 309, 344
Fluormcopes . 132
Fluoroscopy .. 306
Fluting, in steel. . 224
Fhax cored are Weldig ..ot et 250
¥lying rigs .. 129
Fgcu:%. . gs ..... 344
of horescopes . . 63-84, 57-88
of eye e [RTUR .t
principal plane of . 142 143, 344
Food product inspection systems ... 102107
Footeandle .... .. %, 344
Footlambert .. .o, 344
Forgings
djrgs!cngnthmities... . 274-276, 344
See also Stesl
Forward oblique borescopes ... 89,80
Fourier transforms .........c........
Fovea centralis, . 57,61, 344
Foveal vision
See also Vision
Fracture surface replication ..., 108-109, 112-3113

TETQIEIE .1 1eeeememans rere semtsessmcaamtbabs sres sees fe e on e e rmene samsms s ieabesr e se b nee s es EET S s dE RS eRE 344
Frames {video} . .
French Association for Standardization (AFNOR)
Fretting wear. See Woar, fretting

Friction digs, insteel ..........., PO RRVOO -~
Iriction oxidation. See Wear frettsng

Front lighting..... SO ROPOR .
Frozen dmnerm:.pechon .. 105-106

Full wrap
Furnace photogrammetry ...

G

Gages, for tubular goods inspection . 190
Galling....oc e . 200-20}, 344
Galvanic corrosion .. . 27208, 344
Gamima jron 217, 344

Gas-cooled horescopes ...... .. 86
Gas metal are welding ... e 252-253
Gas tungsten arc welding .. 251-252, 344
Gasket seals... . 322323, 344

Gastroscopes.... .4
Gate valve inspection.. 270 271
Gears, contact fatigne.... 204, 205
Geometrical optics.... 2-3,344
German Insttute for Standdrdlzahon D - . 178
Ghost lines, 0 51661 ..o e e e 297
Glare.... 62, 344-345
Glass stress detection . 321
Glascoma.....ne..... .. 59
Glohal threshholding .. . 100
Globe valve inspection ..... . 271
Gloss measurement, in steel 2-43, 238, 239, 941
Goniometers ... s 445
Gouging wear . 200, 345
Gradients, for image enhAnCEMEDT oo 97-9%
Grain boundaries . 214-215, 345
Grains........ 214.215, 345
Graylevel ... s 932, 345
Graybody radiation. e 32,33, 345
Greenvrot... . 213,45
G oot et s e et s 119
Grinding wear .. 199-200
Grinding erack .. 345
Groove welds, See Weld inspection; Welding
H
Hadfield's steel .. . 200
Half-fringe phctoeiashcxty . 821
Halitation ..... . 140-341, 345
Hard facing . 1499-200
Hardenability... . 220
Heat affected zone, ... 218
replication analysis s 111
iieat checking ..... . 212,345
Heat Beatiment .........ovivecereiarers s ey seses 217,218
Helsenberg, Werner..
Helicopter blade mspech(m borescoyes in
High pass spatial filters ., .. 96-97

High speed optical testmg . 92107, 228-243, 279-291
Histogram thresholding, b;modal
Hoisting equipment, oil field ........
Hooke's law... e

Hot rolled steel ﬂatne‘is measurement
Hot slab surface discontinuity inspection
Hot strip inspecton ..
Hot tear....

Hurnan vision. See Vision
Huygens, Christian
Hybrid microelectronic circuit inspection .
Hyperthermia ...,

IGSCC {Intergranular Stress Corrosion Cracking). See Stress corrosion

Ci"dﬂidﬁg
IS0, See International Organization for Standardization
Iconoscapes ... 132
THuminance,.... 345
Hlominance photometers ... .39
THuminated magnifiers ... [, 7

MHuminating Engineering SoCety ... 50

Hlumination, See Lighting

Image amplifiers, sold state ... .. 132

Tmage guides, fiber optic .. . 82-83, 345

Image orthicons ...... 132 i33 140 268, 345

Image processing w 96-101, 345
automotive finish.. . 280-285

contings, surface gloss o
composite materials ....
electromagpetic testing ..
feature extiaction ....
image convalubion,..
image enhancement
image segmentation ...,
mathematical morphelogy
in tadiography ...,
size determination ..
smoothing .
strip steel ..
see also Video componcats
Image tubes .. SR
Imaging devu,es, photoe]ectmc
Imaging devices, solid state
charge coupled devices. See Charge coup]e(i devices (CCD)
charge injected devices (GID) ..........
Inadequate joint penetration ..

. 241
. 330
...... 307
. 92,100, 101-107
.97
. 92, 96- '-}9 1_44 147 345
............ G2, 100-101, 345
W 89-100
306-307
. 101
e 97
. 233-234, 235

. 94-95,1392-133, 140
. 94-95, 132-133, 140

Incandescence ........... 345
Indexing borescopes .. 8990
Indications ... 345
Industrial practices. . 178
Inert gas shielded arc welding ..... 345

Infrared radiation ... e 23,34, 346
Integrated cireuit i mspec on...
Integrating sphere photometers .,
Intensity
requirersents for light sources ............
See also Brightness; Light

Interference microscopes ... ... 81
Interference objective...... .. 346
Interference seals ..........cvnee e 322, 346
Intergranular Stress Corrosion Cr.:ckmg See Stress corrosion cracking

Interlaced scanning . 139,346

Internal stresses.. . 186
International Organ.izatmn or Standardization ( . .. 178

T8O DIIS-OTED oot et st bt s e tesas s em s b b e b eae 179
Tnterstitial alloys .. 215, 346
Interpretation, of indication ... s 346
Inverse square law ., . 37,38
Tris . 11,57, 346
Iron, phase h(m-:fnrmatmn . 217-222
FOFAARANICE ..ottty eteeas ettt dha et e eaemensese s 346
Ishihara plates!chaﬂs 16, 346
Tsomorphous binary systems . 218,346
Tsothermal transformation ,........c..veeieree eereree e creenesec e 218-220

J

Jaegereye chart .o
See Vision acuity

Japanese Industrial Standards Committee jISC)

Joint configurations ... -

12, 55, 190, 346

. 178

K

Keratoconjunctivitis
Kinetic vision acuity ...

INDEX / 361

L

Laboratory microscopes ..... . 79, 80, 346
Lanthert cosine law .. .o 37,38
Lambertian .. e A1 em et e rnssee st e nh 1100 346
Lamination (5teel defect) .. 226,275
See also Delamination

Lang,]ohn JO TSRO OUITRUP
;ap joints. See Wcld snspechon Wcldmg

Laps... “ e e 275,346
La,plaman operator ..... 99
Lasers............ reiere 346

hazards.. 2223
for hot slab surface discontinuity inspection 230
for strip steel inspection........ 232 233 236
for surface measurement ... ... 238,239
Leak testing, visual aspects of ... ... 304-305
Lens, of the human eye ...... 11,57, 346
Lens systems of borescopes . 8391

Levels of (visual testing) qualification . 183
346
. 346
deteetion and measurement of. See Photometers; Photometry

electromagnetic spectrum and o 16,31,94

measurement units ... x=xi, 37
SPEEA O oe et e bt 31
theorigs of 30-31
See alsp Bnghhlcss I,lghtl g Radiant enorgy

Light adapted vision .. st 30, 36
See alse Vision

Light guldes 83, 91, 346

Lighting........... . 2,67
for automotive finish inspection .. e 280
color temperature ... eeicisrens . 16,32-33
#umination for visual testing .. . 54-56
intensity attenuation: . 38-39
light guides............. 83,91
luminous efficiency ... 33-34
for machine vision systems ... 9294

measureabie quantities and units
for photography ........covovincinicnee.

placement of . 54 92 93 237
for weld inspection. ... 67-68
Line pair... . 346
Liquid cryqlal devwes .. 102
Liguid metal contact .. . 213214

58, 85, 03, 305-306
54,95

Liguid penetrant testmg, vxsual aspects of
Long pass filters ...

Lot tolerance pcrcent defective (LTPD) . reeren 161
Low pass spatial fifters .. 97, 346
Lumen.,.......... X, xi, M7
Luminance , 347
Luminance photometers . - .41
Luminous efficlency . ‘33—34 347
Luminous flux ........ . X, X, 347
Luminous intensity . %, 347
| I TS . %, xi, 347
M
Machine shops, horescope applications . . . 86
Machine vision systems ... . 92—107 347
for autemotive hrake shoe sorting . 288291
for automotive surface inspection .. 279-288
TIRAEE SETISCIS L ois s ettt et i a5t s e ottt emenbne s e sh e 94-96
lighting .... 92-94

object rccognmory'(, assxﬁcatmn - “92 1{)1 284 291
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.. 103-167

rogsamming of test procedures -
by . 228-243

for steel...
See also Imagc pmcessmg

Macroetching....

Mucroscopes ...

Macular lutae.........

Magnetic particle testing.....

Magnification
borescopes ... - 88
vs. resolution and .li)e;'tuz'e 80
television systems.., 149
video borescopes. 136-137

Magniﬁers........,..... -81, 202-983
surface comparators...

typical worldng characteristics
Manhattan ije(,t bore.nope
Martensite....
Mask in lmage processmg

Match bend effet ... e ,
Mathematical morpho DY wovrvrmmninnrneenisimms i eseeres 99-100
Matrix cracking, in composites . 398,329
Maxwell, James Clark e e st 30
Measurement, units of x-xi, 37, 55
Measuring magnifiers ... . 77,78
Mechanical properties
See alse Discontinuities; Steel; Weld inspection
Median spatial fllters ... .97

Melting points. See Temperature mdmahng matemis

MeSOPIC VSION 1 iceirisismre s st st 36, 347
See also V1smn

Metal crystalline structure .. . 214-215

Metal inert gas (MIG) weldmg 252-253

Metal to metal seals ... - 323, 347

Metallographic mlcmscopes . . 80

Metallography.....co....... 215, 347
Metallurgical instabilities e 212213
MetaHlurgical microscopes . . 79 80, 347
Metric units of measuerement . %%, 37,55
Microborescopes ... .. 203,347
Microelectronic component mspe(.tlon e 3312335

microscopes T6-81, 347-348

high POWEE coviserminsmssssiser s st ra st s s
Jow power ...
medium power
for metallographic tests....
for replicate analysis
See also specific types of microscopes

Microstructure
electron microscopy . 108,110, 133-134
replication ......... - 108-110
grain structure ...... . 145-147
of steel ........ . 217-222
Microwelding . 200-201
Military specifications
MIL-P-50884. . 335
MI1L-P-55110.... , 335
MIL-STD-271, SNT-TC-IA recommendations . 1868
MIL-STD-410, SNT-TC-1A recommendations . 186
MIL-STD-L48A v et s arasas e st e s i s 308
MIL-STD-105D, -,amplmg plam in . 166-162
Miniatare borescopes.... 4, 85, 89, 348
Minimum enclosing rectangle method ... 10
Minimum line pair...... 348
METOT SEEEEOSCOPES 11 v vrerreem sty ety emememes st e 3i6
Modulus of elasticity .. .. 194195, 348
Molten metal contact . e 213-214
Monechromatic light . 2,61,348

2,348
279-280, 287, 348

Monochromator..........coovennes

Moving cell photometers ... 45
Moving mirror photoreters 45-46
Miiller-Lyer illusion .. . 59
Maultichannel ﬁltenng approach 278, 282 283
Multiphase alloys .... W 213,348
Multiple cell photometers . 45
N

NDE. See Noadestructive testing

NDI. See Nondestructive testing

NDT. See Nondestroctive testing

Nanometer.. . 85
Naphthas, for sarface Preparatmn ... 118
NAV SHEPS 250-100-1 ..o s i it s 8

Naval Submarine Research Laboratory (eolor vision classification) .
Near wlimaviolet radiation..

Nearsightedness .. 1,348
Neckifg AOWIl ... i e e 348
Negative slicding 203, 204, 348
Neural acuity.... . 68,348
Neural networ!(s dmconhnmty clasalﬁcahon by ..... 235

Nentral filters 38-39, 94

Newton, Sir Isaac.

Nick.....

Nit ...

INHEZE, MM coveeesrieraeseeeensenens e s e eb ety rr e e sear s e s s B4 S A E s cens

Nondestructive testing .. 181, 348
quality tolerances . U+
visual testing as . vil, 2

See also Visnal tcstmg visual aspects of other test methods
Nonlinear mechanical property behavior ...
Nonwetting ... "
Nuclear power plants

borescope applications... .

reactor pressure vessel inspection
Nuclear Regulatory Commission

“ 245 276
. 86, 135-13%
. 26&269

O

Objective distance .......... RS U
Oil field pipe and tube mipectmn ‘iee Tuhulal goods mspechon
Cpening, of images.............
Operating characteristic {OC) carves
Optic disk...
Opticnerve.
Optical bcneh phutometer
Optical filters and filtering ..
in machine vision systems .
protective filters .
Optical testing..
high-speed
safety.........
steel, surface 1mpectson Df Lold :.tnp
systemslmmpnnents See specific entry—e g., Borescopes; Machine
vision; Microscopes
Optics, geometrical
Orange peel, on steel.
Organoleptic visual testing ..
Orthicons ..

228 345
132-133, 140, 268

Oven temperature venﬁcation ... 115
Overlap...... .. 260
Oxidation... ., 213
Oxyfuel gas welding ..

Panoramic borescopes

Parafoveal vision...............
See also Vision

Parallax measurement (in photogrammetry) ....

. 85,80, 91

. 314-316, 349

Partial sampling .... . e et sn st enns 160

Pattern rECogmhon in 5(‘[1[) steei mspecmm . 233-234, 235
Peurlite... - 237, 219, 349

Penetrant tee.tmg, vmu.al a:,"pects nf 58 85 03, 305 306

Pexception.... 57, 65, 69
See also Vision

Performance standards. .......c.cvom e sesessssesssnsssnerrnsns G566
See also Reference standards

Peripheral vision

Periscopes ...
Personnel quallﬁc.itwn and cert:ﬁcatmn. See Certification; Qualification
Petroleum and chemical industry apphca.hons

hovescope applications......

furnace photogrammetry . 314-319
remote pipefine inspection .. . 148-153
standards, specifications, etc . 180, 186, 188-191, 392-327
threads in tubular goods ... . 322327
See also Pipe inspection

Phase contrast mmmscopes -

Phases...
Phase dmgrams .........

. 215 217, 349
Phase transformations ... 217-222
Photocathode materials ..
Photoconductive components
light detection and measurement .....
photoconductive lag.......
photoconductive tubes.,
photoconduetor cells.
photodicdes ...........
video technology ....
See also Charge conpled devices; Solid state devices
Photoelasticity, half-fringe ...
Photoelectric effect ..

. 131-133

. 321, 345
, 35,131

devices ... 94.95, 131 133, 140
tubes ..., v 35-36
Photeemissive devices. 131, 132, 140, 349
PROTOBIAIMINEITY ...oooe v s ennaes st 314-319
Photography.......... . 142-144, 313-314
WithbGresco;}es . eeneeee 81
{film choice ......... 143-144
of microstructure ... 146-147
for surface inspection of steel , . 230,231
FPhotometers... . 35-50, 349
distribution plmtometers e 4446
equivalent sphere illomination photﬂmetem . 4l-42
itluminance photometers ... . 39
luminance photometess ...... . 41
photomultiplier tube pilotnmcters ...... 41
photovoltaic cells .. R 35, 39-41
TAGIOTBEEETS .roeceee e s iss s rr st rares s s sss s nmssanten 24, 43-44

reflectometers. 42-43
spectometers 44, 240
Lypes of.. 44-46
zeroing
See also Photometry

Photometry ..... 35-50, 349

cosine cubed law
direct. e
inverse square law ...
Lambert cosine kaw..........

measurement units and characteristics of fight
reference stundards.............co v

INDEX / 363

relative ...,
source intensity attenuation .
standard ohserver rmponse curves
substitution ...
See also Photometem
Photumulhpher tube phutumetere

Photons ... 16, 21, 349

Photopic vision ........... . 36,349
See also Vision

Phototransistors ..o

Photovoltaic cell photometer:

See also Positioning and transport systems; Remote vigual testing

Pill pack inspection
Pin stretch............
Pinchers, in steel .
Fipe (the defect) ..
Pipe inspection
grades

. 104-167

pipeline coating temnperature idCAtOES ...t 117
remote visual TESHIE ... st ecesereesecnns 148153
standards and specificaions ... e 188-191
thread Inspection ................ . 196, 322-327

See also Petroleum and chemical industry applications; Tubular goods
inspection; Weld inspection

.. 202205, 349
100, 144, 349
. 30,33

Planck’s constant .
Flanck’s equation....
Planck’s radiation hw
Plasma arc welding :
Plastic deformation. . -

Platelet ................ 349
Plug valve inspection ..... . 272
Polar log coordinate transform 102-103
Polarizing microscopes...... .. 80-81
POHSIIDZ ...t ssse sy smeree st e 119
Porosity ......
Positioning and transport systems
automated systems...,
for nuclear reactor 1nspectwn 267-268
148-150

for remote visual testing of plpes "
Positive sliding ..., .
Postforming heat cont‘rol tcmperature mdl(.atore for

Posture . . 18
Poultice corrosion. . [ 208
Power plants

boiler weld inspection
borescope applications....
See also Nuclear power plant:. Weld 1mpect10n acceptance cntern
Practice .........o.. SO OURRTURR . |
See Beeommcndeé I’m{:h(,e btandards
Preattentive processing .....
Precipitation hardening,
Preshyopia.....m.
Pressure vessels ...
ruclear reactors ...
weld inspection acceptance criteria . .
See also American Society of Mochanical Engineers, Boiler and Pressure
Vessel Code; Weld inspection
Pressurized water reactor vessel inspection ...,
Prewitt gradient ...
Prewitt, L M.S. .....
Primary focusing, borescopes
Principal plane of focus .....
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..... 332335
155-176

Printed wiring board inspection ...
Pracedares...
See also St.mdan:is spe{nﬁc, applmalmns

Process control .. 349
temperature md:wters for
See also Quality

Profile gages.

Profile methed, of discontinuity classification...
Project MiTKBOHIS .cenioaneerreeniessomsssss s simssisss s e 7

Psendocolor ...

Pseudoisochromatic plates ., . 16,349

Psychophysies ........ . 9-10,65, 349

Pamnp iSPECOn oot e 269-270

Pupil...... 11, 57, 349

Pyrometers.... . 231

Q

Qualification ... . 8,68 181, 254
See also Certification ard quahﬁcatmn of pelsonnel

Quality.... o 350
qu(ﬁlty 4SSUTANCE . .. 53,350
quality control ... 53, 228 279, 350
sampling plans and. . 160-162, 351
See also Process control; specific applications, e.g., Automotive inspoetion;

- 30,31

uantum theory ... . 30,

8uenching ............. 220-221

R

ROVs (remoteiy operatcd vehicles), See Remote visual testing

REQIANCE <o ctrres st s b 350

Radiant ene:‘gy ...... 30-34, 350
blackbedy radiation . 31-33
graybody tadiation . 32,33
fuminons efficiency -.. e 33-34
radiometers ... 24, 43-44
selective radiator: e 32-33
spectrum ... . 16,38, 94
FHEOTIES OF covveeeermisiirrsss et e 30-33
See also Brightness; Electromagnetic energy; Light

Radiant flux 350

Radiant intensity 350
Radiation. See Radiant cnergy
Radiators, selective... . VO TPV oL N o
See also Blackbody, (,rayiméy
Radiograph
of a;rgleri:hy ce 296-297
visual aspects of., . 308307
of welds, v, vESUal FESHNE coovrevriierr s 156
Radiometers.......... . 24, 43-44, 350
Railway bearing inspection o 115
Random partial sampling .. . 160
139, 350
Rat’s tooth prineiple ..o 199, 350
Reactor pressure vessel inspection . . 263-269
Reading borescopes.... a0
Receptors ... . 36, 57 58 61
Recommended Practice . . 178

APLRP-7G or API RP-8B, See Aznemmz Pctroleum !nqtzhlte
ASNT Recormnmensled Practice No, SNT-TC-1A. See American Society for
Nondestructive Testing
ve. standards. See Standurds
Recovery . 911,217,218, 350
Recrystallization ., s 217,218,350
Reference stndards ..o oeecone e et sessssses GO0

for photometry ... T . 37-38
for surface finish . . 76 77 240 284 256
for weld inspection. 65-67, 69, 157-158, 164
Redmud....ocevvieerionen ... 350
Reflectance ............ 350
as illumination. T
reflectivity ... 74-75
reflectometers..... . 42-43
See also Gloss measurement; Surface finish
Reflection 3510
Reflectometer 350
Reflector . 350
Refraction ... 350
Regression, in automotive finish testure analym‘: 285257
Regulations ... . 178,263
Soe also Codes
Relative photometry ... e 38, 350
Eemote visual testing .. 68 69 267-268, 350
pipes and vessels .. . 148-153
positioning and tmm ort ... .. 128-130¢
remotely operated vehldes (P\OVC) -150, 267-268
video technology N . 137-140
See also Automated visual testing; Machine vision; Pnsmomng and trans-
port systerns.
Eemotely opemtetl vehicles (R()Vs) See Remote visual testing
Replication.... et senne ... 108-113, 350
cellulose a{:etate ....... 108-111
silicone ml)ber... ..o 131313
Reserve vision acuity .. 65, 350
Resistance welding .. . 250
Resolution ................ e 351
acuity examination 63-65, 265
actual required......... wee 130
of eye .. [ w00, 83-65
’(oc,uqmg ofborescopeq .. 83-84
vs. magaification and ‘zpermre e e e 80
televisionAvideo ... . 129-130, 141-142, 265

See also Vision, Vmu)n .mmty
Retina..

Retmspechve bo;eswpes R 89—91

Return traces

Rhodopsin.........

Right angle borescopes . i

Rigid borescopes ........... . 83-85
MINIAITE DOTESCOPEE o rennes e ceenresennsis 84, 85, 89
See also Borescopes

Roberts gradient .. . 98

Roberts, L.G. ... .98

BRobotics, See Automate:
Rods ..

visual testing; Positioning and transport qystc:m
Roll fo;m:ng machmes .

. 36, 57-58, 61, 351
. 116-117

Rolled-in dirt and scale . rervnene 226

Rolled stock inspection . . 275276

Rolling..... 203-205

Rust, See CDerSl()l'l

S

ST units for measurement .. o , x-xi, 37,55, 351

SNT-TC-1A. See American Semety fur Nomle-;truchve Testing, Recom-
mended Practice No. SNT-TC-1A

Saccadic movement .., . B8

Safety...ccoennnes
blue hazard ..
ctehant use ..
infrared hazurds
faser huzuxds ...

retina damage ........

ultraviolet hazards..
Sampling p]am .......... .. 160-162, 351
Seale ... R . 119, 226, 351
Scanmng

antomated quality control of steel v, 230-238

DOTESCOPES o..oeeeoceec e s in s sss s s sms s e e bbb 8%

electron microscapy ..
video screen formation ....
weld inspeetion ......... 7

Sehindler, Rudoiph . e 4
Scoring (wear) ... 200-201, 276, 351
Scotopic vision .. . 36,351
See also Vision
Seuffing .... . 200-201, 351
Seals, on tubulﬂr goods .. 322-323
Seams ,. 275, 351
Season cracking , 209
Secondary emissicn in photomultiplier tubes .41
Secondary focusing, borescopes ... 13’7
Secton steel inspection ...... . 233 232
Sectioned horescopes . - 89 g0
Selzing i 200-201
Semiconductor components, inspection of . 332-334

Semiconductors .....

Sensitization....... 214, 351
Sequential Highting .............. . . 136
Shadow casting ................... 133, 134, 138, 351
Sheet steel inspection.. . 292-297
Shielded metal arc welding ... e 250
Ship Structure Committee (S5C) ... . 178
Shop microscopes ... .79
Short pass flters . B4
Shoulders .............. 326 327, 351

Siticone rubber replication. . 111-113
Simple magnifiers . 202, 351
Sintered metals .. e 193
Sistering ... . 130
Skin Eammatmn 227
Skab surface djscnnhnmty mqpcchon 230-23%
SHAes, V5, PRGS .t st s 314
Shiding ..

Slip marks

Smonthing, in image procossing ..
Smutting.. -
Sobel, T....
Sobel gradient...
Society of Automotive Engmeers (SAE) ..
Socket weld ..
Soda hottle mspechon .
Solder joint inspection ...
Solid state devices
mmage ampliﬁcrs
imaging devices...
photodiodes ... o
See also Phﬁtaconductlve devmes
Solidification
Solvent cleaning....
Sorting system, tor automotive brake shoes . 288-291
Spalling fatige . 205, 351
Spatial flters ..... IS £ 8¢ 1)

. 214,215

115-119

Spatial light modulators |, . 101-102
Specifications, See Standards

Specilted partial sampling ..... et ssnssessmesstsssmessienresssensvenrsnsene B0
Spectral emissivity ....... 32
Spectrophotometry . 44 240 352

INDEX / 365
Spectroradiometers .... 37, 43-44, 352
Spectroscopy.... ., 352

. 352
-62, 94

clectromagnetic 16, 31, 94
Speedometer calibration e 279
Standard ohserver response curves ... . 36,358

Standards ... rns
vs. codes, epcmﬁcatmns practlces .
performance standards .. 65-66
See also Mﬂimry speciﬂca ioms; Relerence standards; specitic staﬂédr&s
under names of issuing organizations

. 352
. 178

Stapelton measurement system .. [P - 1
Steel i . 193-243, 352
SEOMEIIEES .. ov vt s seees 922-241
mechunical properties. . 14197
phase transformations........ . 217-229
plate flatness measurement.... o 234-236
strface purity measurement of stnp . 9240-241
surface inspection of eold strip | 232—233 234
toesion bars ... . 284

See also Pipe inspect;on,
Stefan-Boltzmann law ..
,Slcppmg plpe erawlers .,

Stereo... e 352
rnﬂ,roscopcs . 78-79, 316
photogrammetzy .. 314-319

See also Vision, binocular
Sticker breaks, in steel ..
Stitfness.....cccerenenenennn
Storage vessels

borescopes ...

acceptunce cnlen

See elso American Society of Mech(mlmj Engineers, Bmlcr and I’resqure

Vessel Code

Steain... 352
Strain rephcatmn 116-111, 112
Stress.. - . 352
Stress um(,entrahnu e 187
Stress corrosion eracking .. -210, 214

replication analysis ...... . 113,132
Stress fatigue, contact ., 201-205
Stress rupture e 212
Stress-strain curves ... 194-185

bidirectional stresses and . 196-197

nondinear... . 195-3106

. 297
. 191
. 275-276
232234
240241

Stretcher strains, in steel ..
String shot, in steel !"Pe
Stringers... .
Strip steel 1mpeetmn
Strip surface purity measurement

Stroboscopic lighting.... e 2
for machine vision systems 93,94
for video borescopes ............. 135-13G

Structural Welding Code—Steel (131.1) ... . 180,186

See also American Wekding Society
Structured lighting
Subcase origin fatigue ..
Subsurface fatigue .....
Submerged arc welding
Substitution photometry ..
Subsurface origin fatigue ...
Subtraction, in image segmentation
Surface, inspection of ...

comparators

equipment for
surface finish

v 100
292227
. T6-77
228 241
. 76 77 240 284-286
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surface ronghness of SEEEIS .o ovoe oot ii s e ssrre e s e 236-238
Sarface origin futigue ... .. 203-205
Surface preparation ... . 118-119, 255
Syrup bottle inspection ....... reererens 10B-107
T
TIG. See Tungstea inert gas
TATIOES HIW ceonetsrrmesesseeceeessmiss s ss s et s s a0 38,40
Tanks. §ee Storage vessels
Tarasov etching technique .. . 201,352

Target angle s 3-14, 64-65
Televiston camera tubes .. ... 139-140
Television systems ... .. 132333

.. 321
.. 230

for glass stress detection ..
for hot slab surface discontinuity fnspection
for puclear reactor inSPecHon ... 267-268
remote closed eircit v 139, 141
scanning (producing an INAE] ..o 138
video resolubion . e e 141-142
See alse Image processing; Remote visual testing; Video components
Temperature effect, on mechanical properties ... ... 195,196
elevated temperature discontinuities ... . 210-214

Temperature indicating materials ......... . 114-115

applications .... A . 115-137
Tempering ...- 918, 220-221
Tensile strength .. 196,197
Tensile stress and stress corrosion cracking . e 209-210
Textile mills

microscope use in

ternperature jndicator use in.. 116
Texture, importance of surface ........... .. 54
Texture analysis (automotive finishes) .. 279288
Thermal FAHEUE oo s s 212

Thin ceramic inSPection ... e . 320,321
Thread inspection, in tubular goods . . 190, 322-327

Threshholting ....covveerersererrememiinsssssss s st 100, 352
Time temperature transformation diagrams .. . 218-219, 352
‘Toilet paper FRSPECHOT oovvvvsirerseesissniss s st 105, 106
Tone pulse encoding .. 145-147
Tool and die shops, borescope applications ... 86
Tool mark .. 352
Traces 134, 352
Transpost systems. Se¢ Positioning and transport systems

Troland.. X, 353
Tubing stritig .......- . 392,353

Tubular goods ll'lspf-:cﬁi')-!.‘lm
horescopes ...

. 148153, 188, 190-191

grades....... .. E88
heisting equipmen . 181
TIBW PP v -osssres s s st 189-190
thread inspection 190, 322-327
used drifl pipe ........ 150-19}
See also Petrolenm and chemical industry app!ications; Pipe inspection
Tungsten inert gas {TiG) welding ... . 251.252,353

. 33
. 320

Tungsten Jamps
Turbine blade inspection ...

U

Ultrasonic testing .. 186,101
visual aspects of. e 509-312
Ultraviolet radiation. ... . 16,21,34, 353
horescopes ... . 85

hazards.......
for maching VISION SYSIEIS uumuurrrcesmmseees it s s e 93
TAdometers s

Valve inspection....
Vaporproof Borescopes. ...

Vessels, See Pressare and storage vessers
Video horescopes ...

video taping

Underett ... oceevevvcrerneecsinies 253, 260-261, 353
Underwater visual testing . 63, 6667, 68, 142, 263
Unified theory ........... .. 30-31
Tiniform corrosion ... 208
Units of measure .. x-x4, 37,55

\'

VT-1,-2,-3 tests

179-180, 253, 264, 266
cchanical Engineers, Boiler and Pressure

See also American Society o
Vessel Code

. 270-272,273

. 85,353

. 91, 134-139, 283

Hiack and white va. color FIAZING o 135
e R v 135-136
magnification factor . e 136-137
for remote visnal testing of pipes . 148-153
size limitations .. RPN UPOROI 137

See alse Video components

Video components .. 353

cables.....
CHINETAS ..
digitizers
nuclear reactor inspection.
recorders.......
resolution..
systems..,
tube v, chip Bype v
See also Charge coupled devices; Image orthicons; Image processing;
Machine vision systems; Positioning and transport systems; Remote
visual testing; Resolution; Solid state devices; Television systems; Video
borescopes; Vidicon tubes

| 129-130, 150-151, 268
e 82

Vidicon tubes .....cvvre . 94-95, 132, 133, 140
Vigitance decrement...... 65, 353
Vision ..o e 393

acuity. See Vision acuity

A AT s st s s s 57,59
anatomay of ......... .. 11,36, 57-538, 61
angle of viewing . 13-14, 55-60, 87-90, 353

attitude effects {of observer) e 60
background noise .....oivvemies . 69,353
binocular..... 60-61, 314-316
blind spot ... .. 11,58 61
DEEBANESS COMETUSE eeers s cmrsms st 62
colervision, See Color vision

differentiation ......cooos [T e 9
distance...... 56, 61
fatigue effects, - 59
health effects............ 50-60

light and dark adapted U
mesopic state ... IUSTRRR -
observer ditferences. . 59-80, 62, 65, 69
pereeption.......... . 58-60,353
peripheral .. . 13-14,58
physiology of ..... 9-11, 60-61
SPELETA] FESPOMSE woovvosrvresssess s bt e s 3334
visual efficiency ... . 65,353
Weber's law and ... .18
See also Machine vision; Resolution; Vision acuity
Vision acuity e 10-12, 353
examinations . . 12-13, 55, 854
COMIEVESTOTL .vovveo e vesesesbss et sess s nas e b B REEErbR 14-20
for underwater ISPECHON «.oouviervrmirrsssemssmsserssssssarere s 33, 66-67, 68
FAT VISION <.oovevrarerveeseremsrssnsssseress . 10,12

weld inspection and ...
See also Color vision; Resolution; Vision
Visual task photometers ...
Visual testing ......c..cco....

13-14, 55-60, 87-90
design considerations. .
environmental factors

and nondestructive testing ...

test object effects ...

visual aspects of other test methods ...

See also numerous specific applications and aspects of visual testing—e.g.,
Aircraft inspection; Lighting; Quality; Safety; Vision; Vision acuity;

Wafer ceramic Inspection

‘Wappler, Reinhold .oovvvee.
Water circulation pump inspection
Water-cooled borescopes ...
Waterpreof borescopes ..

replication analysis

‘White light .............ce.c
Wide field instruments .
Wien radiation law ........
Wiring board inspection ..

Wolf, Georg ...

Weld inspeetion ...
acceptance criteria {wel 163-176, 253-262

Work hardening
. 185-171, 247, 248

Working standard ..

pressure and smr‘agc vessels.

weld discontinuities . 163-164, 259-261

INDEX / 367

chemical etchants for.
codes and standards "

See also Certification and qualification of personnel; names of

organizations that issue stundards

discontinuities.... . 163-164, 172, 256-262
Auring WelBIRZ . vvo.veveseseremmersssiire s 156-157, 256
gaging of weld profile/size . 955, 256-259, 354
inspection plam, typical ... e 179

marking repair welds ....... .. 158
personnel gualification. ... 68,254
reference standards 65-67, 69, 157
remote ... ... 152-153
sampling plans . 160-162
underwater vision acuity . 63, 66-67, 68
visual performance verification .. . 63-68
visual vs. radiographic........... .. 156
See also American Welding Society; Remote visual testing; Welding
Welder's Hash. ..o, e 23,354
Welding
are welding e e 250
basic joint cORAFUIAHONS v s s 247
DEAZING ooreerromoorrre 249250, 261-261
complete PEREETATION ..ottt s oo

effcet va stress corrosion cracking
tahrication processes...
gas metal arc welding .
gas tungsten are welding ...
metal structure in........
oxyfuel gas welding .
partial pentetration .
resistance welding...
shiclded metal are welding
E7 11103 1 - SRR
temperature indicator applications .
LYPES/PTOCESSES oovinirisrsnee
typical weld components
See ulso American Welding Socicty; Weld inspection

... 213,217, 218, 354

Y

Yield point

Yicld strongHh ..o 194, 196
elevated temperatare and ... . 210213
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