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Foreword

The American Society for Nondestructive Testing, Inc. (ASNT) has prepared this scrics of
Personnel Training Publications (o present the major areas in each nondestructive testing
method. Each classroom training book in the serics is organized to follow the Recommended
Training Course Qutlines found in Recommended Practice No. SNT-TC-1A. The Level 1 and
Level 11 candidates should use this classroom training book as a preparation tool for
nondestructive testing certification. An ASNT NDT Level T or Level 11 may be expected to know
additional information based on industry or employer requirements.

iv

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ASNT/914417879/ASNT-1643?src=spdf

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ASNT/914417879/ASNT-1643?src=spdf

Table of Contents

AcknowWledgINeItS voiisvasiai s e i s M ssR BT is G Enice W RS sl Hoa R EEYS iii
Foreword
TARIE B CHIEHES. . . v » v 5 weoima s sleim sa 5 i sk s wirs &5 00084 K9 Ad R HAH B 0 5 503 v
Level I Electromagnetic Testing .................. ... ... . ... 1
Chapter 1 — Introduction to Electromagnetic Testing .. ................. ... 3
Early Observations -of Magnetic AMaction . e e vsumnv s wnpvomen g an e o e nd
Development of Triduced Cultetith o sovssssivssiinieisns es ns 68345 645590
Oersted’s DiSCOVRIY ..ttt e i e e 4
Faraday’s Law of Electromagnetic Induction ............... ... ... .. ... S
James Clerk Maxwell ... e e e 5
Bricd el BEOSERE . .« o o o u v e s wows wrp momim s s sme wis s 8 48 % 6 SI6S0E e W B G 0 6
Basie Priviciples of Eddy Current TeSHNE «cowwwsvismisisnos sssves vwe s v o 6
Principles-of FluX Beakapye TeIE v co v sr @i s s ot 5is £ 39% 4 £ 5o 5% 4 55 7
PersoriiB] ADHAITHTATIENT . . oo v et e & mieosin « e om0 5 meimio o m 5 0 o5 o1 0 5 A w8 2 £ T e s i 8
Levels of Qualification . ........ .. .. . .. .. i 9
Qualification for Level T ... . e e e e 9
Ol lieatinm How Teawel T . . o vue e p s mas oo mn bs o o i o500 0 g v e i p 9
Oualification Tor Tevel I ¢ s o ss o eo s o0a 6 @ % mm 80 Gw o 6 g 05 5 08 55 10
SARAMBTINOR. o sovid oboe 6 8 %0 55 S0 E S04 5 60 B6s SaElins 59 & 8§ 5500 PEE BT HE 50 10
PEiniitind VRO, & o o s o b lore 2 4 b 5n 0 dubied o S0 %l @ ok it 4% § 4 10
Ehapter 2~ Eddy Cuftent’ THBOIY w: 5wz v 5 5 vne g vo g6 4 i o9 8 aien # a4 13
Genaration of Bddy CUurfents .. caissamasremesoamsss e 5e s se s 64 5055 5y 8 13
FIeCIratiiotive BOrCE o s oo or b ved fma s 20 % 68 #4995 55 560 65 5 08 8 & S8 5836 14
RESTSINER . & g s o5 s, s enslobs 440 5 8 il 590 st wed B ansllats Slondis oin s it o %0 osmbiil 5B o 15
AMCERREIE AR .0 ¢ nes wd v b nifons v i b 3w 4 8 i v 8 B ) s e 16
SR WVANE oo v vo wiws wmamn s w0 b5 & dolioe 8 b i i 6w o 6 5 0 ok & 8 a0 6 16
BRelieirmog v o = v s 0 0 80 006 55w s Dower s 5 0 B B 3w 5w e B e v e s 17
SO TIHANCTATICR s s s s s as i f i G5 ABas S0 %S B4 H MM £ 58 W% 200 0% 8 63 $ 00 0 0 4 17
BAICHive RESEEAIITE . . - comoxomons oo = vom moms omem 5 B £ 53 Wb s £6 WG 845 B 4S5 pae 18
IMpPedance . ... ... e 18
ALCKAI Lo e e e 20
BESISIARICE o o v 5 on 5 6 5 6im0n @ 6005 % 08 % V0m 3 5 998 % 4 % W E BOE B IBE K &R IR & WA 20
INouetive REaCEANIOR: s e oy sos v 5 0 5 £ 3 D06 56 5 0% § 87 @50 § 5000 E 0w 6E G 20
Chapter 3 - Eddy Current Instrumentation ............................. 21
TP LUIOEY 24 £ 20 2 1% S4E8 46 Sud gk JUR1E 18 A SotBET §7 D46 D508 0 T3 I POAb 21
Edgdy Diteit NSt CHOIE . . o we o oo g ss mone & m o o oo e o e s a0 21
Impedance Bridge Circuit (Wheatstone Bridge) ........... ..ot 21
Internal Functions of Eddy Current Instrumentation ..................... 23
Sional BRitab ol o uum oo 55000 59 5 500 B UH S BSREE B9 0 B U0 SR W S N 23
.

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ASNT/914417879/ASNT-1643?src=spdf

SR MOAUIITIDN. & 5 wis S 0 550 w68 § G5 5808 FATEE S 1 B8 FE R i A BY 508 8 23

ENA] PreParallinl. . . v v s winp naoms o 8 o i o 5 dominsn o suson o s s s & 55w we = win o 24
Signal Demodulation and Analysis .......... ... .. . o i i 24
SIERE] INEPIEY wiin v v wow v msn womve pacaene ¥ 6 v mis 0@ by W £3 B 8 wd S S s 24
SlEnalte-NOISe YaB0 .« v v s vww v w50 ds 2w & 990 58 S § 5 SkE § 8§ 28 24
Improving Signal-to-Neise BatG «oon s svsmisnsevs vam ne s 0 fos was o 5 5 wae 24
Chapter 4 - Readout Mechanisms .............. ...t 25
EHIEEHIETEERT o v g g o Siuefs-3 QNS AU IR, SRS A B 550 Gl g Ko 0 b 25
ARAIOE BICPRTS v uv 50 65 S0 Lapm s § 9p FEQ S0 05 ¥ GET0 6 E SH 0 R AR 8§ 25
ATIEIEY BIHVITIS 50 pp 9500 505 300 60 BIA0E § #0055 SWI06E 3 D76 555 5 S08 S0 1% ¥ 6 i G149 25
Strip-Lhatt REGITHESE 5 soamve bonio ¢ v wmes omme s 8 8o & 5 308 56 5w 53 § e 25
DRl LUSPIRUE o 50 sons 5o 3 000 SORbAe 2 $5.005% Fa 07 58 Pt 05 D0 2 29 Bkes BE Bk R 26
CAENO Ry THREEL. 06 ¢ Go 280 L5450 & At e dhm g s o 564 208 458 £ 500 % 26
DHZIE) Data SEITBTR ..o o oo irs cap v b o s mmss somms b s acqrs 5o mms o 68 5w s 4r 3G s 26
IR IERTID:. o i i o 5 & 0 suniss 9o & 8 oo & Sk el & AMEE £ 5506 B 6 NSO (608 (MBIRS 26
Ligpuiat Loowmtal IRSPIAY: & o scoicns sosmisn & 35w 6 wai el s W6 58 Sahsl 54 @ 56 85 59097 27
Chapter 5 — Eddy Current Sensing EIOTENtS .. oo v o ocnemmans siosnssnss 29
IHEERIEEIOEE: .00 e 4% dih 5 dBia b Boaskndi & ok winimcd e Basw i BN 0 &N e 0% Gl b 29
SITATE IO, < s o sinn e dumcd v v dspey Tt 5§ am s LF S Sp i wes o Sk g 29
ROPICHUDIR 5 o w0 saumes § 58004 § Sn5ws SHE S 6 3 BW e G005 5.6 Sw & 4 BibE & 30
EfeelIng OOl - c:5 500 saem9 5 sames & 5675 5 000 585 mdie 55 S0 & 56 GFE 6 FiEs 8 31
BOPCAUNING: . o e » G RSE & SFoieied SnBid: i i o: 78 s e ol 7 28 oo 32
TR O] v wr wmee smcmmos bl & mummin meomin & 0w i v Mg Krdh i o sookth & 32
ABTBERIGEN sv v v vimbnm st © e S o 5w £8 KA s el 19 a0kE o 33
Test COILATTANERIENES 5.0 ¢ owin v s o amwrs ¥ onin 65 5% 66 5 0 & 5% S0 $ 45 S0s Bs S84 § 33
Single Coll TAbsolute ArTEIEOIMIONE] < i oomed swns s obd ¥ 3 B0 5 A0 58 L0 BIE § 33
Double Coll (ADSolute ATTangeINert) ;o6 e o v 50 75 Fea 795 55 s i 555 o 33
Differential Coil (Self-Comparison Technique) .........................34
Differential Coil (External Comparison Technique) ..................... 35
Hybrid Coil Arrangements (Through Transmission) . .................... 35
Factors Affecting Cholce:of Sensing FIements . . cu v« smw s siws s5aems 550w 36
EYCOUBIICY vi uive s s s s s pmmn s 39865 & Ws o whie w0 & 0 & 9 Fidd 995 506 3 85 555 700
EXOIUAHION & isons domis vames® § 9800 ¥ 450594 S0iE PO 5005 78 Hd 2 TEAE L 15500 00
U BTN vs rosas poaiet sdibs 5§ oRa 0E SNE B0 A6 E 15 508 s Bed hias 390
HoitronTal diml Vertical TR « oo v onins sdir b 30 x 48 $43 b adbe s frmws OO
ORaFat e ACOUPACT & s 55 M vd 5 4056 68 W 6 EF 5 56 TBF EREE § 5095 5§ ¥ 37
DENEeation RO v v s fng 2508 8 § 5066 88 $00 B85 & 75 5055 LATEE S K0T 3 37
SRPIE RABE 550500 65 aa@ass aus od § 500 8 06 A& 06 $00€ % §8 0005 5 35008 § 2008 3 37
B ooroe v iotim wom s mem st mot o Wi 8 don. o B Mook 3 00 A SR A ik o 8 37
Chapter 6~ FluX LeaKage THeOIY . .o v v . va v iuvnm s s svvnva v swiss ea sopo d 950 by s 39
IR v oy s 5w i0h 6 9 (o0 G000 65 b B & O wak P h 2 s b fie @i wg 400 n b 39
DAl M COIVE: 5o 5 arvie 63 5 5 6 o BaiE 6.5 500 § 56 51 5@ 015 5.8 E0 V7 Boiasisas 4 00 5 9 40
PSSR POTERE & 65 i 36 5 Adoon 3 S5 20 2850 5 A W Pk & Heh-5 i Ravasd FIE Wi 5 42
Lawr OF BEABIEHISIIL . « 500 won w o in moosin w0 ommom 430 0 o wicos o ot o g 6 3w o 42
BN IIERRIER o o ine s v i s 6 r APollR i g Mo e s 6 SRt D el g 43
RIght Hani BOIE ¢ o« voon vw v s in 6 somim o x 9w 8 05 95e oafsv & s o G 66 o o4 8 43
vi Personnel Training Publications

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ASNT/914417879/ASNT-1643?src=spdf

Magnetit Propetien of RISHTHIS 1.0 oo ¢ op vov b 5o ok G0 S5 2ok 0k v b sk o 44

BRI DIGENEID . oo s 550 o B Sis B B3 50 BT RE M B BT EE S 44

D agnetic EIVSEBIRRIR . cuwpes cs i 300 5ok RA0E 8 REMH 56 S8 590k 8 0 04 2l 45
e netio PErCaDRIINC o e d 559 fh Ron e Fd 6 9 B § B R RS B B e 47
Chapter 7 - Flux Leakage Sensing Elements .. ........................... 49
FROUEHE Gl SREISOLS 4 oamae v wam g 0 v a8 Sscn BW0k « 48 okl Sinobih s i w i S ud 49
A BHECE SETSOPE .6 cvoowpis svn v 3 60 % 98 Dss 50 % 008 58 8505 55 57505 498 6% 5 4900
Flux Geate Magnelometer . .6 s a6 5 s b oa wis 58555 & 55 9ss swsbms somas § el
RIRSNETOIIONR, v 5 s 6ia Did s GE i &5 & 8 E BB 8 el S 5 3 ABAS RAEES Raiad
Applications of Magnetodiodes ............. ... .53
Other Methods of Magnetic Leakage Field Detection ..................... 53
REAERETIE TAPE SETTOIE vou cova xvem sonmmoic » 4 Aiaos u00s p e M8 Gaes wondows T ¥ il 33
Magnietie Particles. < . am oo v wouvs vuvsow v v smow cam e 95 w0 s s s s wsw 9% ¢ 54
Ragnetic RESOTINNCE SONSOES oo vs v o s o3 556 ¥ S 950 95 559 § 3200 ¥ Y6058 5 4 54
Level II Electromagnetic Testing ................................. 55
Chapter 8 - Coil Impedance ........... .. .. ... .. i 57
TR CIDTORE oo wern son 3 e Wi Wb 5o 0 6 SO SR S YT W MO S S 6 AT
COTHREORIVIEY « w oo wyn mme o i i wam s 0 90 5 BaSaE S0 § RTEen BRI § P50 57
Factors Atfecting ConduetiPIty « o ww s v wims s wuom s e 68 5§ 5iwes 5058 & 5 4 48 58
ALSTCGRIPRBIINN. co v s s 2o sl 155 P06 18 5006 SRR CT MTrdbh 5 0B S35 05 b 58
ERRTRIIEES e s suia 208 0 50 G158 B0 0% s 520 Hub PGS 2 Ju-Ee G35 26 5 0 59
Temiperating and Residud] SesEES L.ows yi v un sabomi vands 5 dnn o s boe ks o a 60
COGHCHIVILY SRR <o o oo i dos i iimof 190§ 5@ s se SHEEe § SHEES o EE i 60
B BHRCEST o s o5 5 o e Maais S B 348 HUTS 5 Secoious w0TEE § i e B fis G 60
ST BITROE o s ot e 0 6 5 S o B NS 5 TGN RN A 3. ik S A i 61
ERGUENEERE ucirh ot A o Rl S0 Rbhen St o 0 TS, A A W) RN Bt S, ek 62
PEtmRabIliey BRI « oos son co s scbitmiions o a5 Sudehd wadis £ Mot s S wed 62
EaeRstonal FACOME .o vuw o bum o whpas 05 0gh 5 9 8990 8% 08 5 5% 19 s 4o s 62
Test:Object SHape Sridd THICKIRSS o o wws sogeas ¢ 05 ae s dus 05 5wy 58 32 558 95 63
ISEDTHRUTHER .. wn sos i 05 B8 Sadaas v e § Ramir LEs aie b 14 gan Sus 63
Chapter 9 - Eddy Current Test Systems and Analysis ..................... 65
Impedance Testing SYSLEIIS « v« cv v e mmw v wwss « vivie s vme vrs niaie = o s 50 ad 65
Phiase Aalysis SYSEEHIS. = cvv vs sowme o s soirmvs v sesms o 0%, SO0 v e 5 3 o e sl 65
Conductivity oft the Impedance-Plane DIagrami . . cus sussws o5 095 o5 5 04 65
Effect of Frequency on Impedance-Plane Diagram . ..............vuvunnn 68
Effecr of eV THICRITON . 5 o 2 a s Dot & 050 5 Sbik 259 Sk 65 o 6% Bl 4% 70
Effect of Frequency on Thickness Measurements ....................... 71
Suppression of Nonrelevasil Variables .. o xees s ns v pas s v o 5o wi 72
Suppression of the LU VatiaBler ... wuwms s mos oo s oom wmae 55 oo oo a 72
Suppression of the Conductivity Variable . .« .. cow s s o v v v o5 5o e 0 73
Cofductivity i PEIMERIIELE . . o500 vims 20 955 08 550 509 suid 94 $.0% s 40 74
Gt e Rag Tube BISHTORE .o o g 94 48 S5 iis #68 14 © 98 9905 683 04 Bda 3 95 05 79
Cathode Rag Tube Veslor Poitit MEEHOW oo wo ihs g 5 on 0wk s sag & 358 i 79
Cathiode Ray Tube Ellipse Display Methot . . v o o om ss s s sne s s o0 ogus 36008 80
MBgUIABHT ANAIFIS. | . e s pamims 5 sem oo AEERLS WSS i 550 55 S kFETS 5 L il 80
Classroom Training Series: Electromagnetic Testing vii

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/ASNT/914417879/ASNT-1643?src=spdf

	ASNT Electromagnetic Testing Classroom Training Book
	BW Cover
	Table of Contents

