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QUANTITATIVE EVALUATION BY NATURAL CRACKING MODEL ARISING
IN ELECTROMAGNETIC NONDESTRUCTIVE TESTING
USING EVOLUTIONARY COMPUTATION
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This paper is concerned with a computational method for recovering natural crack shape

of the shroud of nuclear power plants. An advanced eddy current testing (ECT) is used for

inspecting real cracks, such as stress corrosion cracks. Our aim is at identifying geomet-

rical structures of cracks by combining inverse analyses with the advanced measurement

techniques. A method for recovering three-dimensional crack structures is proposed with

the aid of database of virtual images and with the use of evolutionary computations.

The effectiveness and validity of this proposed method are demonstrated through the

computational experiment using measurement data.
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Fig.2 Surface of real stress corrosion crack
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Fig.3 Modeling of stress corrosion crack
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Table 1 Computational Environments

Processor (CPU) | IBM Power PC 1.4GHz

Main Memory [MB] 4096 MB

Operating System AIX

Compiler xle(Version 6)
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Table 2 Control parameters used in SSGA

Number of generation 10000

Number of gene population | 100

Cross over rate 0.5

Mutation rate 0.05
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Table 3 Accuracy of estimated crack shape

20 kHz 100 kHz

Depth | Length | Depth | Length

(mm] | [mm] | [mm] | [mm]
1 0.5 7(+2) | 05 6 (+1)
2 1 5 1 5
3 |2 6 (+1) | 2 5
4 |3 4¢1) |2¢1) |5
5 |3 5 2(-1) | 6(+1)




