e s

(KIMM FUAYH7HE)

193 Slotlstm 22|58t BtAL)
"9 Sl Etm 2|8t AAL
'95. 3 - $A EHII|AATH A7

=23 M

(KIMM 29485 713) 8

"78. 2 MEa3H SYuRIHE
"93. 2 ZPUCHEI W 7| A3 ST MAL
"99. 2 SEHHEm 7| A S8 (AN
"81. 8 HT D Z AL 7] &AL

7112 - HN ST YHTH

146

FUY A {3st ZREY APy AL4EA
20~30e] AR AAZ =F3F Auzt o
FE7] dEe ¢HLIE MRS F8 AA
U AuEd diside HEY #3849 dsAY
EE 2730 LR ANFQA AAE
FYstd 23 U Ju A3 £ U A
4 ARYIAES §719 BN dExY ®H3E
AZste WEES &717] Ads AEsts] o
H7) g R BE 15~20d o] AL ko] A
A B3rt @ FHE AAEA G2 ALE
QeH, AAG £ ANFHA AAIeY EAR
xS F2Ae AAHY FAT AAHY A
Al BESA FPHA R e Aot
B AY NAEH FITFREY Adle @
AAE, ERAY T HEAQA AR gl H
Y &7 A2 A= F7F AAFHY
A AAF &4L 73 frh AFY3
o S A g% AFEY FE2 44
FEd B2 FAZH &43 o7 € Ay,
EY 5o g3 §42Y oz F&d AZE
o 93 At LR Qs HUF AWIHE
298 ¢ Aok

URtA 0 2 Ao UE AFHAE shellolyt
roof W - JHE F2o] 7tsdy ARG HF 3
I Sle "3Avgey A3 AZYAE ESH
A& Qe %9 AAvd UF HIo £

Hsar] dEe] 29 98 &4 wAHA

B HE 1149 23 (199, )



Zubo) o LHPEEY BRLYNAANS()

got AFEY FHE dstel BALHON} 3

A, T3 722 A 2Ase 397t g
93 WEE vbA7PAAT 53] B3 9Ee 2
AEL A7 - 3AFHA 29 93 45T +
UEE AL dgste A7t 87 dEd ¥4
e 939 gHd 4714 Rae dHE &
oA AXL, old A+ ARWAY B HAE A
9208 At B3 AA JHg 2dH3
© AL AR go. A 2 F Qe
We e 280X HIol Erlsd de
g FAMHE AWFLE FA AANE #
Ae 719 JMgol FQsi},

A 45T e 24T FASAH Py
BEHA F& ol IHAT £ AU, EH
of AAZL AF & o|EFe] IF EE HAH
s AR AL, AAE @ Bl J1E
2 253 FFojde] a3y gEd HA
£271 ¢ =oAL AZsHAY. by AZ
€719 E4% 13T o £ WE AAY
of dsiA FAd FHS FEHAAE FIE T
FE AT AAHA 749 AEHE Hride
He Zled, ZA3, A @471 g&g &
g SFEENEY A4S, #4327 HEFoldEe
L8 F e wE on] FFo] YL Fo ¢
oz BULE F&9 st e FAE
FohfAE XE :

metA ol @ eFxAE FEAIL BA
o, IAANZE #3357 AsAME 71E9
LRGN 2PEAEY TdHE 3
8+ e 44533, FA4 de F-E 7
€o AgEHoF & Hojrp M rHALY
(Magnetic Flux Leakage Technique : MFL
Technique) 2 4 #3183 FofolA ALLHE Tol
Z, FH, AR T FHANAM ¢ 25 o]
ZYA AHEEo %3, AFYAY vgwe o
g A4S A2d  ddE Aol FHE 190
ol Fu7)|RE ARE B3 FAZHA] o]
259 $toh £ ZAME MFLEE o8¢ o

BMH BT

3 ALYy 423 Jlesdt 2" Afes
Aste] MFLES wld3) @& AR 2 27
71&d ate & gt

2. 71N 9%
21 2 ¢

23 ugdAle] @ MFLYES 242 1980
dof Fuk vi=3 oA AdEAS #$5d
T A3 19899 MFL "3 ulgZAl Al2g e
4EA AN E o &3 Anust A= 1
I AYAY EHoZ MFLYL o] L3 83 n}
gZHAI7E AREHAG o Al FANE
o] &3 Alx”o] fHAAM ALHA

MFLY-E A3 o)A z3d 2Ry §3
o BA&FAN FAHY EYL fYogRy
HAGAQ 82 f¥E A APHeR
FHe glolo] ZHApel Q#AEFQ AMLHO &
BT g S0 AAHE AFY BAY

“(coercivity) &} 2~3uj¢] 3= G i@

2E AAERY ¥4 B SR,
EWs EE WORY 242 A&7 8
£ ANARE A7HoR 948 EHAAG
¥ 3 v g A AANE EsR
B IANA ARe HoiFolok su, olm 24
$2YY PAYE MFLE A29E Rl @
A MFLEE o188t 4399 $4¢ 3%
St 7l¢ 2 A29 ARFEE HART AE
2e g3t 2o, |

+ Magnetic Analysis Corp, : ®| 3
* AEA Technology Ple. : Q=

« MFE Enferprises Inc, : O} =

* Colonial Pipeline Company : |3

u] 9] Magnetic Analysis Corp.[®1¢] 7%
MFL & ol &3 AW w3 Aol &3

147



BB S

o} 1931d¢] 5318 waulk g1, 1956 ¢}
oloj2 =l gdXg ZAAE] A% AHE AL
o2 /Ay 1 ¥ ROTOFLUXE 3% % 3
o)X HAAHIE MEIAL, o] A|AHe) o]
A 25ft/mind] AAMETE 2t B3 ulgEA
g LA

AEA Technology Plc.& 19903 o}g] MFLH
< o] &% #A uigHA FHE 30U o] Al
A @A ArAbtbs 93& US4
s g4 =i AM, A9 A, Y =
A& 7SS HAAIUY AL F AGe] §
38 BuE 7H”‘6}°4 +F AZHIY A
AHE-E gl

MFE Enterpnses[9 0= MFLHE o]&% ug
HAAE FAFE 7ANG ZTQAAE o %
g 93 w=PgA gu g Ay, 3 AR
o 3 ¥& ¢ FAL #3352 3. MFL
Bl A Qe AFo)A 1549 o)ide] HEPLR &
SUFE FYT AT, AAZANA TAHE
EARE Bt AL $£487 ik

Colonial Tpo]Z kel BAHME= 5200 v} 9 st
olz=atd 3t 300748 A AZBAE AL 3
t}. o] 3AHe API 65317} W& HALE $33)
7] 1% A&l FH/Y A2HE My
g 60~70709) g3 thstd HAE ¢33
2% I9 12 d4 AL B39 ugHAl

)4

g 984 AEHY N29L BT Ut
22 = LY

A2 A HFgYred NEE H B A7
AEoklA 823 AP Yok MFLY
o % ﬂv.} A7t 1 4 dE A-.8 ZTFEAT
o 93 APAH A7t FEHYL QLW =H
AEs 2HE 7&c] 2FHT 9B 3
HuY MFLYS o|43 AMZL HHHgAge] 4
43 A7FAN AFE WY N29S B
gt B4 & FAH3E Jled dFARIE §idh
FF7|AQTEY vsAFIFANNE 19979 %
19999 93¢ AEA Technology Plc.$t @22
2 A4 EgFEue gEYor ARZYI w4
ANE AZHoE g4 9Jon M Hy F
W AR 7ers 2L ALY AL 582 A
7t #3549 k. I8 2= 39 AAE 39
¥ ARYAY vgug AF ez AYF
d AFEL Y93y B RAFY Yk 4 &
HolES A& 5/MAE 99 AY3o A%
SR -rvi Xé—J HFAE Ueid AR, B
TAFAE A2 Y. 2 oln Hg
g ups} 7‘01 FEHA 253 FASH A
? B39 AFAANE dEIHA Edus A4
S AAFo} e,

7} ¥

L rk- e

—{rl

[o 2

(a) Magnetic Analysis Corp.

(b) AEA Technology Plc.

(¢) MFE Enterprises Inc.

712 1. Tank bottom tester using MFL Technique B

145

B #8119 23 (199 H)



Fd g9 SFTERES FRSYAAE()

i O e o SR 7 S PN A A oM 1R

‘E

11.4 A7 114 A8

Ab BD 11.4
117 9
| 5 B3 65 | B4 63 13N > 66
B 4 B5 68 | B6 6.5 B7 " BE 10> .0
; 'Y B9 s |B10 64 | B11 66 \Q
A3 B12 63 |B13 65 |B14 63 BN 64 ]
f 1. 1 ]

—> 6.6

T 1171181191201 211222324 |25 26|27 28| 28] 30{ 37| 32|33 |34\~

6.1 6.3]6.416.3]|6.4]6.5]6.3]16.316.2] 6.3] 6.4] 6.5} 6.6] 6.3] 6.6]6.4]6.316.1

<+— | |B36 6.5 |B37 66 |B38 64 [B39 66 |B40 65| |—>

6.4 6.5 6.3} 6.3] 6.1/ 6.3] 6.3} 6.3] 6.4 6.4 6.4] 6.5 6.3] 6.5} 6.4 6.5] 6.6}6.5}1"-

i L\B61/B62 6.4 | B63 65 |B64 63 /1Y g

K 65Nam B65 64 | B66 63 | BT 66 [, BNE

i 1. 8 6.5| B69 6.3 B70 6.2 1 ¥ o

5 2 11. o j
DNB71 64 | B72 62 A >

¢ no0—R3I B73]|B748
- 1.5 Jar9 1151478

. vW

Design Thickness
Bottom plate : 6 mm
Annular plate : 11.1 mm

12! 2. Result of ultrasonic thickness measurement for tank bottom plate
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3.2 Hall Generator

Hall A¢to] wl¢ @7] W&o FA7] Fubn
A Hall £33 43404 B2 79 gjidol
HAt wER g9 AR 27)¢ A
AAE o3t HY 2 AYL d9& R
HseA =it B A #ER 7]$L Hal
generator®] 4§39} A& FASA A
Hall generator¥ 1¥AH, 1.9 7] E94
A% B, B8 Hall generator 9 sinfol] v} 3}k
T 293¢, Vud 2ANZE F de four-

terminal solid-state device®]t}.

il

2! 3. Schematic representation illustrating Hall generator

Vu=KyoclB sinf or sinf=1(ie, §=90°)
Vy=KyoclcB or Vy=75B

where,

Vu=Hall output voltage, mV

Kuoc=7is(open circuit product sensitivity
constant), mV/mA kG

150

¥s =magnetic sensitivity (loaded or unloaded)
at a specified control current, mV/kG
Ic=control current, mA (ac or dc)

B=magnetic flux density, kG (ac or dc)
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¢ Magnetic Card Readers

¢ Proximity Sensors

* Rotary Speed Sensors

» Watt Measurement

* Multipliers

* Magnetic Field Measurements

¢ Electrical Power Measurements
* Current Sensors

* Brushless dc Motors

* Compasses

*» Gaussmeters

* Watt-hour Meters

¢ Permanent Magnet Measurements
e Air Gap Measurements

* Magnetic Circuit Design

* Flux Leakage Measurements

* Nondestructive Memory Readers
« Linear/Angular Transducers

* Magnetic Tape Heads

¢ Guidance Systems

« Ignition Systems

Hall generators & %2 49 FHFSA X
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02 ftransverse P& Ao FL& FA &
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8! 4. The two basic types of Hall generators
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I 1. Example of electrical specifications for Hali generator in general purpose

Rated control current, I, 150mA 100mA 100mA 100mA 100mA
Maxi tin control - .. : ! .
aximuim contindous contro 250mA 150mA 150mA 250mA 150mA
current, L, (in 25C static air) :
Open circuit magnetic sensitivity,ys 15mV/kG .| 12mV/kG 10mV/kG 10mV/kG 11mV/kG
(at rated I,, B=10kG) 125% +25% +25% +25% +25%
Misalignment voltage, V '
Tent Vonage, Yu 1004Vmax | 2504Vmax |- 1004Vmax | 100#Vmax | 200sVmax
(B=0, I,=100mA)
Inductive null constant, A(see note) | 003 cm® 01 cm® 002 em” 003 cm® 002 ecm”
Hall output load resistance, R; ) -
output f0ac reSISTANCE: B . 15+ 159* 150+ 159+ 158*
(for optimum linearity 0 to 10kG) : .
Linearity error with Ry, T RINEIT T i
L 1% max 15% max 1% max 1% max 15% max
termination(0 to 10kG) : : . =
Product sensitivity,7s - ﬁ . 1 OI0V/A - kG | 012V/A - kG | 010V/A - kG | 010V/A - kG |- 011V/A - kG
(B=10kG) .. wm\; +25% . +259% +25% +25% *+25%
Input resistance, R; ' - _
put resistance, Ry 200* 230* 269* 199* 270*
(including leads)
Output resistance, '
utput resistance, Ry 178* | 189* 182* i 13@* 199*
(including leads) .
Mean t t fficient : ’ '
STperature coetticien 008%/C* | -008%/C* | -008%/C* | -008%/C* | . -008%/C*
of Vyoc** (-10C to +80C) . .
Mean temperatun ient T
ean femperatute Coettic®nt | o1s%/C* | o15%/C* | o015%/C* | o1s%/c* | 015%/C*
of resistance (-10C to +80C) Vo ‘
Reversibility error of Vi (0 to 10kG)| 1% max | 3% max 1% max | +1% max |- 19 max
Mean temperature coefficient of . Co .
o . 1#V/Cmax | 1#V/Cmax | 1#V/Cmax | 14V/Cmax | 1#V/Cmax
misalignment voltage, (I.=100mA), D ' . R S
{% -40C to .| 00C to -40°C to -40C to: | -40°C to
Storage temperature range S S . . 5
+105C - +50C +105C +105C +105C
Operating temperature range -40C to:' 00C to. | . -40C to }. -40C to -40C to
(at rated Ic) +100C +50C +100C +100C +100C
* Approximate
Via=volts, A=cm?, B=gauss, t=sec
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12! 5, Magnetic flux leakage

IBM-Compatible Computer

72! 6. Basic configuration of magnetic flux leakage
measurement system
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