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Schematic of magnetic flux leakage inspection detector
Fig. 1. Schematic diagram of MFL pig. (After Atherton [2])
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ﬁg. 2. Schematic diagram of the turn-pig used in this study.
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Fig. 3. Magnetization and demagnetization process of ironring of the turn-pig.
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flux density of iron ring with number of inspection.

& AAs Hof i3 vehint. ol o 2 slef 3
F390] HA1E whA Lhew 373] Ashs s S
wisko] thA] BRAA FHot Hol A

wol A% HFo] wt ols) 2o AlolFe]

=}
SE Fig. O 999] SA3EE 27180 Aoy
=7h astel S8 9AR Feiel @ W Ash 99 &

(negative)2} A3}t BA & 4 5 Uk

g3 A A AdlE FUREEEs} 16.34 kGOl o)
T A A Aol 1548kGE ZAska, A WA oz
= 1536 kGZ A YA gk 7Y 2R TR
Z7beh=t] A WA Ao ME 2.1kG, F 1A A4
= -276kG, Al HA olFols 284 kGE A9 IAT %
S 7Ktk 2719 AFAERE 4.1 kG’ A= ExE )
o} sk zproldE A = A A Aol Az}
2957} 15kG, T WA 3 Alde 145kGE AEH,
A WA o)ERE 1436 kGE AL 43 3HS AL
+4.1 kG| ZRAIslolM sl ot 22|E AviA | S
e 29 AFABLE 7AA =5 A A A=
-3.39kG, T WA SAAME —3.87kGE Z751 A A
olFollE -3.87kGE A8 ¥ g 7Tk

Fig. 4= 7] ZRAEle] A71E 2] s 49 5 3
SPHAITIEA S48 98 Yo AG5Es WHEE vehd A
olt}. IleM 5 SAE eIt A5
T3 o] BYRHETL vl A ZHE AR 4 §lo]
TEOR AWE Y] wolct. aRloA ExjE 9y



- 146 —

9] Z27]9] APt 0kGAlA Hlolud Sl AL BB §
ot dz] "ol AW Fig. 29 At 98 Holl AL
7F171 $138 7W7le] o2 18 A1 Reojk. 1”elM A
S3YL Aol A9 Wil Qo] AEUET) o
o] IHsIA AEEns 50 ko g ZUsitt, dF &
o] o sl HEFYo] A WA FATAIS ApA A3
ek A7)t F43) sk gk & FdEmde] FAxp] At
o] A n) AU E (maximum magnetic flux density)
2 ZAAEH Hol 925 Jehdch Fo] o 33E sk A
F3Yo] APE WA Ve 543 Aske AsHA H
A Zsle] W] oAl BiAl "ot o) AlgsiA s}
W AEIYe 7] YA 2= BiiRe) A Ha &
o] Al 3)Hgol wel o]e} 2 zprlo|go) viEEA Hrt
a8} Fig. SollA gl 3ixslar) S7isel] Hdixlsds
7} ZAaE 53] g@xiE el 3 W s HE &
(negative)?] A7t &l E& & & ok a3 A A
Aele HAEEET} 16.34 kGO o F WA A Ao
£ 1548kGE ZAslar, Al HA] o}FZE 1536 kGE A9
4% 3 7RI AEAERE vHIE SRk A WA
FAANME -2.1kG, F WAl SHolA = 276 kG, Al ¥
o|Fells —2.84 kGE A9} YT & 7RITh 2719 TR
APF 41kGR] A= 2R dEe) vlsRt Aprjo)gs
AP = A A Allle HuREEEst 15kG, T i
A 3A Aldle 145kGE sy, Al WA o|lF2E
1436 kGE 2] 443 gt& 7IRITh +4.1 kG A1}
A Edsl oy F71E AVl 8 Hdle .9 IFA8E
E 7 =5 R R S-oME -339kG, F HA A
A= -3.87kGE ZF7FIH A WA o]&dl= -3.87kGE
Aol 478 k& 7RIt

Fig. 62 A& 3A7HA 2% S ek & 230
A dtdhe] AEAS e Z0E & I3E Ao
9] ZL2 ¥zEL ddo] I w) o FHojH We
AL sS993l hixle Ui uxi2 343
7] wiZol| AAEE Hgtoltt. ¥&E #Ho ol Y12 F /e
ZAgo] 7] Wil 360° 3|33l wet F e 2PN E
AR Hedl, 28A A5 & Aol Yol e 2AF
o3l 2 FHol| &zt 2R NET} ool = Al 3 A
Folth. MFL Bl F1dke] 2o FAxge] 2ert
ulyR) gomz Haygo] zigte] HEHL ojok= @) vt
e Ass Agel AREe 3 Bvle oA A
Zo]l BEy} v E Fig. 7049} 2o 7ke-gaE nli
gk 29} Zo] YEhdr} 18]1 Fig 69 d327F YehY]
el Agde] AHoz Folus e dulo] ofF HH3)
Al SRR ot lifrofrt &t A WEk] wiEel] A7l=

=22} 718}18] ] Volume 14, Number 4, August 2004

S 24

aQ

g2

E:

= 22 \ Signal from bolt

L

B . =

2 21 Defect signal M 0kG

3 f Axial direction |
2.0 : ‘ ! e ;
25 500 1000 1500 . 2090

S 24

@

g23r

g

e 22+ -

L

£ o Mh VG

° Axial direction |

a L, . ‘ ‘ ; I

0 500 1000 1500 2000
Time (AU)

Fig. 6. Variation of detection voltage measured in the axial
direction with number of inspection.
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Effects of Residual Magnetization on MFL Non-destructive Inspection of Gas Pipeline
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Effects of residual flux density M., and number of inspection on the detection voltage and flux density B of the gas pipeline were
investigated in MFL. inspection, which is widely used for the non-destructive inspection in a gas pipeline. A simulation equipment
composed of the magnetizer and iron ring attached on an aluminum disc was constructed instead of a huge gas pipeline facility. With
this system, the iron ring could be perfectly demagnetized and signals from the bolt screw stuck on the disc could be clearly detected
so that the effects of M.s and the inspection number on the detection voltage and B of iron ring were effectively investigated. With
increasing the number of inspection, M., B of the iron ring and the detection voltage decreased and then kept at constant values while
final M, increased with increasing initial M. If inspection condition were kept unchanged, the detection voltage was proportional to
the last M, of the iron ring instead of B. This was probably due to magnetic hysteresis of the iron ring inherited from magnetic
domain so that consideration on the magnetic hysteresis was inevitable in the analysis of MFL signal from defects of a gas pipeline. A
new inspection scheme using the magnetizer with reversed magnetization in the subsequent inspection was proposed from the result
that a high detection voltage could be obtained in the first inspection of gas pipeline with positive M.

Key words : magnetic flux leakage inspection, residual magnetization, MFL pig, gas pipeline, non-destructive inspection



