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An Implementation of Resonant ECT Sensor

B Fnk
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This paper describes the resonant connection for constructing a resonant circuit without any

external capacitor. Resonance connection is an ingenious circuit connection which makes it possible to
utilize the line to line capacitor and inductance for resonance not requiring any additional external

capacitors. In this paper, we try to develop a resonance type eddy current sensor using a resonant

connection.

As a result, good results have been obtained.
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Fig.1 Tested coil and the measurement conditions.
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Fig.2 Frequency characteristics of the ECT proves.
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Fig.3 Comparison of the normal and resonant coil
connections.
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Fig. 4 Example of a pair of twisted coils
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(c) Equivalent electric circuit of the resonant coil connection.
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(d) Modified equwalent circuit of the resonant coil

connection.
Fig. 5 Principle of an ingenious resonant coil connection.
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Table.1 Tested twist coils.

Twist pitch Number of layers Resonant frequency
[turn/m] [layer] [kHz]
1470.6 1 309.0
1250.0 1 4815
500.0 1 543.0
333.3 1 580.5
200.0 1 570.0
142.9 1 679.5
1470.6 2 233.5
500.0 2 173.0
333.3 2 181.5
200.0 2 180.0
142.9 2 252.5
1470.6 3 194.0
333.3 3 196.0
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Resonant frequency s [Hz]

Twist pitch x[Tums/m]

Fig.6 A x,y,z coordinate system, where x,y,z are corresponding
to the twist pitch, number of layers and resonant frequency,
respectively.
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Fig.7 Design curves for the ingenious connection resonant
circuit as a function of the twist pitch as well as number of

layers.
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Table.2 Various constants of the tested sensor.

- | Length of entire coil 2260mm
Coil diameter 0.1mm
Number of turns 120turns
Length of solenoidal coil 30mm
Number of layer 1




Fig.8 Tested target metal sheet having the 2mm width and

1mm depth artificial line defect.
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(c)2-layers of resonant connection.

Fig.9 The frequency vs. impedance characteristics of the twist
coils
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Fig.10 3D plot of empirical formula
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Fig.11 Schematic diagram of a self induction type ECT
probe.

Tables 3, 4 (FIIRFERRZ M =4 WICERA LsWiEsk
AL oA MCHHERSRERA LB E0oZznE o
UV OERERT. BRARSRIXFig8 ZHVW5.

Table.3 Various constants of the conventional

self-induction type ECT sensor.

Table.5 Various parameters of the signal processor ET-5002
made by the EMIC Co. Japan and output results by
self-induction.

Resona_nt No Yes
connection

Exciting 256 | 512 | 1024 | 256 | 512 | 1024
frequency [kHz]

Setting 30
sensitivity [dB]

Max voltage

(Defect) [V] 0.48 | 256 | 0.12 | 1.68 | 2.88 | 0.16
Max voltage

(Non-Defect) 0.16 | 356 | 0.12 | 0.16 | 0.20 | 0.04

I\

S/N ratio 3.00 | 0.72 | 1.00 | 10.50 | 14.40 | 4.00

 Ferrite core material MnZn
/' Ferrite core size 6xmx30mm
ﬂ Coil diameter 0.2mm
m Sensing coil
. Number of turns 106turns
Resonant frequency 8.9MHz

Table.4 Various constants of a new self-induction type
ECT sensor employing the resonance connection to

the sensing coils.

Ferrite core material MnZn
Ferrite core size 6xXX30mm
’ Coil diameter 0.2mm
w Sensing coil
. Number of turns 61turns
Resonant frequency 1.2MHz

Fig.8 IR T it x % CY 7 b4~ 0.1mm & L C,
HEBREI~ o2 kv 100 mm/s OEFE TR Y 2B E)
L7z, HAETEILE A TERRSERM ot FE G
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Fig.12 Schematic diagram of a mutual induction type ECT
probe.

Tables 6, 7 IXILHRAERRZ ML = A JVITERA L2V iEk
e A MR AR L5 E, FhEho
Y OREERE Y. RARREOERSEITECD
BEAICHW A VEFERTS.




Table.6 Various constants of the conventional mutual
induction type ECT sensor.

Ferrite core material MnZn
Ferrite core size 6xtx30mm
Coil diameter 0.2mm
Exciting coil
Number of turns 106turns
Resonant frequency 8.9MHz
Sensing coil
Number of turns 61turns
Resonant frequency 8.9MHz

Table.7 Various constants of a new mutual induction
type ECT sensor employing the resonance connection to
the sensing coils.

Ferrite core material MnZn
Ferrite core size 6xtx30mm
Coil diameter 0.2mm
Exciting coil
Number of turns 106turns
Resonant frequency 750.1kHz
Sensing coil
Number of turns 61turns
Resonant frequency 700.1kHz

Tabel.8 [TFH A FEEAC K 5 imFi gL TET-5002) &
HIESM R O B2 R

Table.8 Various parameters of the signal processor ET-5002
made by the EMIC Co. Japan and output results by mutual

induction.

Resona_nt No Yes
connection

Exciting 256 | 512 | 1024 | 256 | 512 | 1024
frequency [kHz]

Setting
sensitivity [dB] 30

Max voltage

(Defect) [V] 0.48 256 | 012 | 1.68 | 2.88 | 0.16
Max voltage

(Non-Defect) 0.16 0.20 | 0.12 | 0.16 | 0.20 | 0.04

[Vl

S/N ratio 3.00 | 12.80 | 1.00 | 10.50 | 14.40 | 4.00
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