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Design and Amay Signal Suggestion of Array Type Pulsed Eddy Current
Probe for Health Monitoring of Metal Tubes
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Abstract An array type probe for monitoring metal tubes is proposed in this paper which utilizes peak value and
peak time of a pulsed eddy current(PEC) signal. The probe consists of an array of encircling coils along a tube
and the outside of coils is shielded by ferrite to prevent source magnetic fields from directly affecting sensor
signals since it is the magnetic fields produced by eddy currents that reflect the condition of metal tubes. The
positions of both exciter and sensor coils are consecutively moved automatically so that manual scanning is not
necessary. At one position of send-receive coils, peak value and peak time are extracted from a sensor PEC signal
and these data are accumulated for all positions to form an array type peak value signal and an array type peak
time signal. Numerical simulation was performed using the backward difference method in time and the finite
element method for spatial analysis. Simulation results showed that peak value increases and the peak appears
earlier as the defect depth or length increases. The proposed array signals are shown to be excellent in reflecting
the defect location as well as variations of defect depth and length within the array probe.
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Fig. 2 Flux distribution of unshielded probe at 4 ms
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Fig. 3 PEC signals and the peak value versus peak time from unshielded probe
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Fig. 12 Array type signals from different locations

& BEaA B lonw Age ols #A
#ad F gg Aotk Fig 12 wWEd BE5A
el A Agrol %ol 244 = Aok e85
of A4 gl Aol dehte WadsEs B
o otk ez EL Al A= H4A F
A% 5 U slEdE Ae ¢ = du oW
Aise FE & W WA sES Al o9
ARE vig & wkgsta glow, Adlze]
A& 5 ghska doe s o 5 ol
6.2 2

el A= Hshy] ofele F&uae] 1A
e ASAeR S Sdste]l AeE 2a
g, Hla v o] Axebdi widd B
AR sk, sAEA WS ARgste] Hx
SHdi AZES AdEtglen ojs=RE wd

Y Iz Aze widy Nzt HdsEs &
sl gE2ke wids wE QN ZdE
& AR wdEsta, Y5 FE A
OER Adete FEHR AAFHAT AxmZd T}
AMzdzre] 7448 1.14 ODE 3191, ol
SAl dAEHoR AATF olFHES IGiTh
A o' F T XA AAIZL FEEE
A2 Ad[ A5 s T3t 9ax et 7Tzt A
HE FE31a, o8 EE AAMZYI YA A
TRt MEd FIx Azet dy 9 AAt
Aoz st X BAE FE Altd by
dAsE9 SAE A B An, wdgilss
& Agte] Zolu} do] WsHERE ofg; Ao
AAE gt E u$ gdaitis 31e &
T AU ol g MANTELS Ao Uik A
HE g & wrgeta, A34lse] M= 4
At A9, 3 ASES AFHST] H8)



Young Kil Shin

(1]

(2]

(3]

(4]

of A4 BEAE FAY WLE ¢lo], A%
= B4 A94e A W §
Aok,

25

J. Blitz, "Electrical and Magnetic Methods of
Nondestructive Testing," Bristol: Adam Hilger
(1991)
C. L

computer to extract information from pulsed

Renken, "The wuse of a personal
eddy current," Materials Evaluation, Vol. 59,
No. 3, pp. 356-360 (2001)

Y. K. Shin and D. M. Choi, "Design of a
shielded reflection type pulsed eddy -current
probe for the evaluation of thickness," Journal
of the Korean
Testing, Vol. 27, No. 5, pp. 398-408 (2007)
Y. K. Shin, D. M. Choi and H. S. Jung,

"Comparison of simulated PEC probe perform-

Society for Nondestructive

ance for detecting wall thickness reduction,"

Journal of the Korean Society for Nondestructive

(3]

Testing, Vol. 29, No. 6, pp. 563-569 (2009)
Y. K. Shin, D. M. Choi, Y. J. Kim and S.
S. Lee, "Signal characteristics of differential
pulsed eddy current sensors in the evaluation
of plate thickness," NDT&E International, Vol.
42, No. 3, pp. 215-221 (2009)

Y. K. Shin,

send-receive type pulsed eddy current probe

"Design of shielded encircling

using numerical analysis method," Journal of
the Korean Society for Nondestructive Testing,
Vol. 33, No. 6, pp. 505-510 (2013)

L. S. Obrutsky, N. J. Watson, C. H. Fogal,
M. Cantin, V. S. Cecco, J. R. Lakhan and S.
P. Sullivan, "Experiences and applications of
the X-probe for CANDU steam generators,"
Presented at the 20th EPRI
NDE Workshop (2001)

N. Sakurai, T. Takagi

Uchimoto, "Design of an eddy-current array

Steam Generator

H. Huang, and T.
probe for crack
tubes," NDT&E International, Vol. 36, No. 7,
pp. 515-522 (2003)

sizing in steam generator



