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Research activitics on nondestructive evaluation technology by eddy current testing
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Fig. 1: An approach toward quantitative nonde-
structive evaluation of natural cracks.
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Fig. 2: Comparison of rcsults of benchmark
model using FEM-BEM code present. (step6,
300 kHz) '
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Fig. 3: Comparison of results of benchmark
model using edge element code. (step3, 300 kHz)
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Fig. 5: Comparison between experimental and
calculated impedance changes for some crack
width and contact conditions.
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Fig. 6: Reconstruction of a modeled natural
crack using a neural network approach.
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Fig. 7: Reconstruction of a natural crack using
parameter estimation.
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Table 1: Performance of developed rotating ECT probes.
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Table 3: EDM slit size of the masked EDM sample.

Group A Group B
Crack Number 41 2 #3 4 5 fi6 87
Max Depth(%) 21 44 31 24 46 29 50
Length (mm) 10.3 4.6 3.0 2.5 5.0 12.1 7.0
Width (mm) 0.21 0.21 0.31 | 0.21 | 0.22 0.22 0.24
Direction C C A C A A A
Shape Rectangle | Elipse | Elipsc | Slope | Slope | Rectangle | Rectangle
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C:Circumferencial Defect, A:Axial Defect

'Table 4: Crack size of artificial IGA/SCC sam-
ples.

Sample name 98-704 98-705 98-707
Max. Depth{%) 64 66 100
Length(um) 4.0 7.0 12.5
Width(mm) 3.0 0.5 0.7
Direction C C C
Type IGA/SCC | IGA/SCC | IGA/SCC
Number of crack a few single single

(b) 98-705

(a) 98-704

{©) 98-707
Fig. 1T
IGA/SCC samples.

Cross sectional view of artificial

Table 5: Points Evaluated.

S/N | Depth (Diff.) | Length (Diff.) | Point
<1 NDD NDD 0
<2 20%< 5mm< 1
<5 <20% <5mm 4

<10 <10% <3mm 7

10> <5% <Ilmm 10

NDD:No Detectable Degradation
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Table 6: List of participants and probes.

Organization Country | Probe name Operating principle
Tohoku Univ. - Japan Differential receiver type TR probe Defferential T/R .
Oita National College | Japan Rotational magnetic flux type probe Rotational magnetic flux T/R
of Technology
Oita Univ. Japan UNI-PIPE Multi-frequency spectrogram
MAT-PIPE Multi-frequency spectrogram
Kanazawa Univ. Japan Planar type meander/figure-of-eight Differential T/R
coil
Polytechnic Univ. Japan Uniform eddy current rotational probe | Uniform eddy current T/R
Nihon Univ. Japan Rotational mutual-induction probe Uniform eddy current T/R
Technical Univ. of Poland | Defferential eddy current probe Differential bobbin tipe T/R
Szezecin
Institute of Chemical | Czech Dubble ring probe differential T/R
Technology )
Nuclear Engineering Japan Rotational T/R probe Absolute T/R
Ltd. (NEL) Rotational + point probe Differential impedance
Rotational pancake probe Absolute impedance
High performance array probe Array T/R

Table 7: Samples for field mock-up round robin test.

Sample | Defect Defect Decfect Defect
type location direction depth
00-17 Straight area OA
00-18 OoC
00-21 EDM Expansion 1A 20%
00-22 transition area 0oC
93-114 | IGA/SCC | Straight area ocC 54%
93-205 Expansion ocC 57%
transition area

OA:Outer Axial Defect, OC:Outer Circumferential Defect, IA:Inner Axial Defect

Table 8: S/N ratio comparison of field mock-up round robin test.

(125)

Sample Noise source Probe
Structure | Deposit A[BICIDIE]JFTGIH]I
00-17 —— —— 15 |6 ]4]18]
TSP Permalloy | 27 5121 (16]10[{3[3]9
00-18 —— —— 246 13 12| 4
TSP Permalloy | 82 2|5 |18{13|5]416
00-21 - —— 25 10
TS Permalloy | 51 11114 5 [ 3314
TS Copper | 61 711413131314
00-22 —_ - 149 4
TS Permalloy | 100 4 1 3 6 12|23
TS Copper 30 41 3 6 1 2]213
93-114 —— —— 54 3
TSP Permalloy | 29 3 7141317
95-205 —— - 103 7
TS Permalloy | 158 7 111434
TS Copper 312 7 1115]3 )4
TSP:Tube Support Plate, TS:Tube Shest
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Fig. 19:  Total performance of probes.
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Fig. 20: Layout of noise source setting.
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