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Abstract; Subsurface corrosion defect severely influences the integrity of crucial components of in-
service apparatus. In light of this, this paper proposes a new pulsed eddy current technique
(PEC), namely pulsed-modulation-based eddy current technique (PMEC), and intensively inves-
tigates its advantages regarding inspection and evaluation of subsurface corrosion defect in metal-
lic structures. The correlations of PMEC signals and their features with subsurface corrosion in
different depths are firstly analyzed via the finite element analysis based on the numerical PMEC
model established using reduced magnetic vector potential method. The advantages of PMEC over
PEC are identified via simulations. In parallel, an experimental system implementing PMEC as
well as PEC is built up. Through experiments, PMEC and PEC are further compared regarding
inspection of subsurface corrosion defect in conductors. The experimental results are found to be
in agreement with those from simulations. The results from both simulations and experiments in-
dicate that compared with PEC, PMEC has higher sensitivity to subsurface corrosion defect in
metallic structures.
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Fig. 2 The FEM model of PMEC for subsurface corrosion
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Fig.3 Excitation current of PMEC and PEC
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Fig. 4 Differential signals of subsurface corrosion in
different depths
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=) D0 45 Ik v R s s AL A Y <8 Jem A 4 IF. 3% T JE ke e o B

i 5 Al DL . (D7 4 Ja A4 72 1T T et e o ¢
JEE B DT v IO e U SR A0S A 0 R E S W KD
Jok e ) O G 0 SR R T 5% L B R A R
Wi 5 @7E— 72 A0 A [ P g ok oo 0] ] 369 3L 28 D
AR LA AR TS I R AR 5 O ok ol 9 o A
5 HA L ot 168 T A S i A G I R AR

2 Rk ifE i A T € JE P SR T O R
B I8 B 3R

2.1 B ER TR/ bR WA R I8 R S

R T T 2 I S R s A T R AR A 4 T
V. 3R TR fof e g A 00 e ) I s AR SCHEAT T A DG
BbtgE . B 6 Fron ik I R G HE &l 1% &R 48 A] SE
Ok ek 780 ] 36 A I A K e A S R g R
A FE K DA S G 4% VB R i 3 15 TR 2 AR 5 R A
#% (Tektronix AFG3022C) | I i K #4898 I K
i A R AR R AL, Hoh R R 1 2
R NAR 9. 07 mm, #R4E 11,95 mm, & 26. 26 mm,
[ %% 1600, 2848 0. 2 mm, 75 i fih 28 B R 38 v 0 7
s TMR 4% 8 #50Y (MultiDimension MMLP57F) ,
TIOR8 iR m i a m Y.

AL
(GREP &
SR HOK B BURA R
B K
CCET RS i

6 ok e s O/ Ik ol 3 K 0 R e TR
Fig. 6 Schematic illustration of PMEC/PEC system

45 kAR A A LA AR Tk R R A/ K i R
WSS T AR BB & B IR (E S 0.4 V
(A5 5 0K 10 £ 2 )5 3K sh i b 2k 1B T4 . #
Ui B s i 5 5 g # b i %o 30 kHz ik
UE S5 AR S R AR ALK 10 A5 4R 5 38 2 Bl ok 4k
+ (ADLINK PCI-9812) i#£ 47 R £ M 74k . & 5
LabVIEW XX 5515 5 A7 b BRI 5347, Sy 140
A AP S T ek e L e b R AN B 7 R R R
4 . HE 500 mm>X 100 mm X5 mm B8R Ein T K N
100 mm, 55~ 100 mm, EE N 1~4 mm & B G .

377
B MK
£
E, _T_m ! 1
e e mmm oo oo 1
I I 1 } 1 |
L |l 1 1 1
} 100mm | 100mm | 100mm ! 100mm ! 100mm I

{7 RBR
Fig. 7 Experimental sample
2.2 AWHERRDH
P TG sk B 950 52 1) 1 90 15 5 1 ol S AR
AN A R BE sk B 19 AB; 1B, o i AT
HRAAR S, K 8 fras, il i 45 R 5 FL45 R 5k
A—.

0.18 p—a— PECT(f=20 Hz)
--a.=PECT(f=100 Hz)
0.16....a PECT(f=400 Hz)
014 | —8—PMEC(/,=20 Hz, /=80 Hz)
[ —e— PMEC(f,=20 Hz, f=200Hz)

0.12 b—6— PMEC(f,=20 Hz, f=400 Hz)
%) -.8.- PMEC(f,=10 Hz, £,=80 Hz) .

M 0.10 F-.0.- PMEC(£,=10Hz, f=200Hz) s 207
B 0.081-¢" PMEC(f,=10 Hz, %

et
]

0 15 20 2.5 30 35 4.0
Ji kiR B3 K BEd/mm
P18 ki il it 3/ ok e i a0 4 5 R BRUEE
Fig. 8 Sensitivity of PEC/PMEC differential signals to

subsurface corrosion in different depths via experiments
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