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Inspection of Welded Zone and Flat Plate Using Flexible ECA Probe
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Abstract This paper aims to compare the ability to detect notch defects existing in the plate and welded area using
a flexible ECA (eddy current array) probe with OmniScan MX and MS-5800E. The characteristics of signals with
various frequencies and lift-offs were also compared. As a result, when signals of frequencies 500, 1000, and 1500
kHz were used, the amplitude of the signal increased, as the depth of the notch increased, but reduced linearly in
accordance with the lift-off variation. In addition, the detection sensitivity of the weld defect was found to be
closely related to the contact surface of the probe and specimen. In this paper, it was demonstrated that the
detection sensitivity was excellent when the contact surface of the probe and the specimen was sufficient, but it
was poor when the contact surface was insufficient.
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Fig. 1 Eddy current density and magnetic field
distribution in the thick specimen
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Fig. 2 Probe reaction to the various test parameters
in the 3 frequency
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Fig. 4 Scanning principle comparison of ECA probe
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Fig. 5 Configuration of (a) MS-5800E and (b) OmniScan
MX experimental setup

Table 1 Used software and probe of MS-5800E and

OmniScan MX
Model name MS-5800E OmniScan MX
Software Multiview 6.1 MXE 3.0/2.1
RO version
ECA probe(General)
Flexible type(FBB-051-500-032)
Coverage of 51 mm (2 in.), 32 coil
Probe
Frequency range : 80~3125 kHz
ECA probe cable(CAB-032-OM2 5)
Encoder(12 step/mm)
3. M 8

3.1, AEEH| Al

o
It

Aol Felol AREE prober FubR
W 7T 80 kHzol A4 3 MHz$! OlympusAte] flexible
ECA probes AH&3liom, i AsE &
A7) el FDARe] MS-5800E¥  OmniScan
MXE AF£8Fth Fig 5(a)% (b)= MS-5800ES}
OmniScan MX9] A3 FAS YeR ™, Table 12
b F Als FHdd AFEH Z=Z 19T} probed]
AbSFS HERH AT



Journal of the Korean Society for Nondestructive Testing, Vol. 36, No. 4: 288-294, 2016 291

Fig. 6 Shape of flat plate specimen and position of
notch

Table 2 Depth and width of notch in flat plate
specimen

mm| A| B | C]D|E F G| H I
Dep | 0.25| 0.5 | 0.75]0.25| 0.5 | 0.75]0.25| 0.5 | 0.75
Wid 0.2

Fig. 7 Shape of flat welded specimen and position
of notch

Table 3 Depth and width of notch in welded specimen

mm A B C D
Dep 2.0 3.0 1.0 2.0
Wid 0.1
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Fig. 8 Measurement example of (a) MS-5800E and
(b) OmniScan MX
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Amplitude using MS-5800E
according to lift-off in 500 kHz
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Fig. 11 Amplitude using (a) MS-5800E and (b)

OmniScan MX according to lift-off in 500 kHz

Amplitude using MS-5800E
according to lift-off in in 1000 kHz
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Fig. 12 Amplitude using (a) MS-5800E and (b)
OmniScan MX according to lift-off in 1000
kHz

Bit Yoy M S Qpein Lo Spechd Heb
BBEef ' DUjakro BERR0EITT 8
[ Y N I T |

WSl

| xosenst Thith w24V
e gt | ot /]
g

0 2161%m 20

B‘M‘WMM\;]." 4
e e . ——————
]
B
fee ‘\\1\
N
A\ )
NS
\\
+00 T
il il ltimn Wil ism Q i e g2 w1 10 Thfh w2V
(=] T | 280
[t sPEaR El
rf
1
i
\
=X 9700 mm A 560mm =Y. 32.00 mm 4 860 mm
-] T Ml g 1A

Gain H: 60.0 0916-500--1.0a0 * 201508117 11:06 AM MXE - 3.0R2
(dB) V:60.0 te 1 ' nc. Scan: 98.7 mm

APF g 376 25 48. Bl 35.2

D916-w500
File
Name

Save
setup as

(b)

Fig. 13 Scanning image comparison of welded zone
in the using (a) MS-5800E and (b) OmniScan
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