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Identification of Multiple Cracks from Eddy Current Testing Signal
by Image Processing Using a Template Matching Method
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This paper describes a novel method identifying the number and positions of cracks. Using the
ECT signal obtained by two-dimensional scanning as a picture image, a template matching method
with help of genetic algorithms is applied to predict the number and positions of cracks. The present
method employs a superposition of crack signals and a nonlinear scaling technique of a signal profile
on crack length which are verified by numerical simulation. The number and positions of cracks are
predicted sufficiently.
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Fig. 2 ECT signal using a differential TR probe (mV)
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Fig. 3 Positions of EDM slits on the sample
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Table 1 EDM slits on the sample

Group  SlitNo. Maxdepth(%) Length(mm) = Width (mm)  Direction Crack shape -

—
[
(=1

Circumferential (deg.)
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() Circumferential channel

0

5 10 15 20

Axial (mm)

25 30

(b) Axial channel
Fig. 4 ECT signal from the multiple cracks sample (mV)
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Fig. 5 Flow chart of the new method
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Table 2 Probes used for a numerical simulation
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Fig.6 Signal Vxwith probe#1
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Fig.8 Signal Vxwith probe #3
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Table 4 Correlation coefficients in nonlinear
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Fig. 9 Nonlinear Scaling of ECT signal 60 0934017
with different crack lengths
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Fig.10 Signal Vixof an OD40% crack with probe #1
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Fig.11 Signal Vxof an OD40% crack with probe #3

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

1242 Ty V= b=y F U EROIREGRILEC S RERFEES S DEBEBOREE

R8 £ R13, R9 & R10, R11 & R12 & XZDREENG" bbb, F£7-R8 1313#5 1T R _1013#71C R11.1213#6
NOEIHADKRTH D, EIEIOHRITE EWH ISHSLTWAEEZDNS, TOLEERIER23D

HixoTW5Z b, HiDE3! RS 13, R9 10, RiFRlE 2mm TH D, FEOH1 L#2 ORTFRE T2l —
R11 12 TH5 LYW TE 5. HLTWA. £12R8 13 & R11_12D[REIZ 464 mm,

FNFNDEZUIHRDOELL L OMBEHZMS Rl R9 10 & R11_12 OfFRElZ 232 mm &5 b, FHEOR
[3#21C R2 313#1LIC RA BB IS L TWA & # X B 42mm BEU 27mm & HIFF—HLTH5.

150 ¢
~130 -
&b @‘30
) $
= :_6110
g 0
& &
E E 70
= 2
O O 50

5 10 15 20 25
Axial (mm)

N T 00O NT O 0OAN
— - — N

Axial (mm)

[l
—_
—
(=

Circumferential (deg.)
©°
S
Circumferential (deg.)

L
wn W
S o

15
Axial (mm)

N T O ROANTFTOXOAN
—_— == NN

Axial (mm)

() Group B cracks using a circumferential channel (d) Group B cracks using an axial channel
Fig. 12 ECT signal from the multiple cracks sample and detected positions of cracks (mV)

Table 5 Detected cracks
Group Direction No. Axial(mm) Circ.(deg) Iength(mm) Conrelation coefficient
A Circ. R1 85 72 . 0.989914

R13 155 -78 20 0.939506
Table 6 Length of detected cracks
Group  Direction No. Length(mm)  Truelength(mm)  Enoroflength (mm) _ SlitNo. inFig3

A Circ R1 35 6 05 2
R3O o7 03 06 Mo
Al R4S 60 30 B0 B
BT Axial  R813 0 50 50 ] 0. -
CROI0 65 0 05 Moo

TRIT 12 45 121 76 #6
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