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Fig. 1 The schematic of the new PEC sensor
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Fig. 2 The space magnetic field distribution of AB, Fig. 3 The space magnetic field distribution of AB,
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ig. 4 The B. signals of the different length defects Fig.5 The B. signals of the same length defects
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Fig. 6 The B, signals of the different depth defect Fig. 7 The B, signals of the same depth defects

3 SRR

T RG FEHES KA DR 55 IR B Hibe R A AT H R BT A bk b £ S 2538
Y1, &1 8 I R G

F R AERHCR A DDS S AD7008 FRAR IR SRR GBI 5 AR T I A5 5 MR R SR S50 LA
AT EEARE RS232 £ AR 2 I AT LIARE S PRk 5 ZE A TR R I



76 ZETRRRAAR(HARBEAR) 2011 4F:

NPT FHPIAORE i TDA2030 #E478c1, 2 24F - |
FHRAG 055 A A AR ™ A AU 5 5 2E AT DR OR , WOR R AR :
TIMBEEE AR E

5o VB A S5 S BT BOCRIE Y, 2 KRE, I
i HTE R LB R ] AD620 (R MCKR Rt A T80, AR TR
IR/ S I R BRI R AN Sl Iy ONR E R Rl R O RS
RAEHLER R AT Y AR BB R T T 6 B AR IR 22 I IE UK

Pt BRI 2 000 Ha, JHANS (55 2EA T U8 B Ab 2R, DUA 250 KIS I RGN
E{ N N = ,U\ﬁﬁ@?ﬂ?ﬁﬂﬁ R R E Fig. 8 The picture of experiment system

B RARAYCR I NI AR AR /9 12 A7 PCL B RAE R PCI - 6010 SRAESFRBLE N 100 kHz,

FRIRAR T N 2R Pl R SE R 45 mm x40 mm x40 mm (1 x 58 x &) , H 0. 24 mm WAL ILZE T 450 [ /6
LR RER FHAME 4 mm N2 2 mm (528 4 mm A9 T FIRJERE42, 110, 08 mm EELILSE T 600 [H,

R AN [R) SRR SR 7R 3 mm JEAYERAR 23000 T 7 RS2 .16 mm x 1 mm X2 mm 20 mm x
1 mm x2 mm 24 mm x 1 mm x2 mm AJEEAAFEHSEAFE A 20 mm x 1 mm x1 mm 20 mm x 1 mm x 1.5 mm
20 mm x 1 mm x2 mm P4 BEAR [RITR BEA[R] () 24 2Bl
3.1 RYKEHNEESER

K19 FIIET 10 F7R A2 IR R DL S RS [ R LS () S e 25 58 NI AT LAt X6 T Z 1) g
DL R SR B 1 2 AR (B 4 B X6 iy o 40 ke (1) 32, > 0B ) B DR AN AR I
FBTE Y 2 B BUAEAR R B, Y 20 A B AR A WE(E IR Y 2 AR A Z ] Y BE 5
Bifi 75 00K B A3 I, SEe 5 07 FLAS AR — 35, R T O LAY IERR . ZESERR ARSI i AR v, RS
F]2 /I\U'%{E,QEHIJQHHLXUZI‘EH (IR ) 224, 5 A% AR 4 R 1) SR R 2 B Fa B

LB 08

— PREEl mm
06 06 .?".‘ ______ MISmm
04} 04} PN e 52 mm
B B 4
- 0 or : ;
N ‘I'_f
02t -0z} N
04 04} k]
06 =08
L L L L L ] 1 1 1 1 1 1
_0'8—30 -2 -10 0 m 20 30 -0-8'30 =20 -10 0 m 20 3
¥/mm ¥/mm
Ko [RIRARIK GG Z i B0 [FHASRITRERSEE Z 141 2k
Fig. 9 The B. signals of the different length defects Fig. 10 The B. signals of the same length defects
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Fig. 11  The B, signals of the different depth defects Fig. 12 The B, signals of the same depth defects
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Quantification of Crack Defect Using a New Pulsed Eddy Current Sensor

YANG Bin - feng' , ZHANG Hui*, ZHAO Yu - feng', XIA Ming — wen'

(1. Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China;2. Depart—
ment of Scientific Research, Air Force Engineering University, Xi'an 710051, China)

Abstract . In traditional pulsed eddy current (PEC) nondestructive testing (NDT) technique usually a reflection —
type probe is used, which consists of a pancake exciting coil for generation of incident magnetic field and a pick —
up coil or a solid — state magnetic field sensor for detecting the perturbed magnetic field. However, due to the re—
striction of the traditional structure of PEC probes, the incident magnetic field generated by the excitation coil is
much stronger than the eddy current induced magnetic field, thus reducing the detection sensitivity, and a reference
signal must be subtracted from total transient response signal to get the flaw information, the process of difference
may bring errors. A new PEC sensor is proposed, which, in crack defect quantification, does not need the differ—
ence processing by changing the distribution of exciting magnetic field with a rectangular exciting coil. The princi—
ple of the new sensor is analyzed first, and then, the performance of the sensor is verified by the method of combi—
ning simulation with experiment together, the agreement in experiment with theory shows that the present sensor is
effective.

Key words:pulsed eddy current; sensor; crack defect; quantification



