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Diagnosis of degradation of SUS 304 steel material by the magnetic method
- K.Demachi and K.Miya
Abstract

The quantitative evaluation of cracks in structural components is necessary to
maintain its safety and to estimate its life. Moreover, the establishment of diagnosis |
technigue of the material degradation before the appearance of crack is necessary for
the higher safety. In this research, the magnetic value is chosen as the parameter for
the material degradation. The crack is considered fo occur by the local stress
concentration, and the magnetic value is one of the most sensitive parameter for the
élastic deformation of the material.

The research about leak field change of SUS stainless steel due to the stress was
performed by Chen et al.. The measured leak magnetic flux density is large around a
crack. From such a measurement result, it is found that the leak is related with the
elastic deformation of the material.

The numerical method based on the Neural Network was developed for the inverse
analysis of the magnetization in the specimen from the measured leak field. It is found
the magnetization is large near the edges of the crack. The magnetic flux density
obtained from this simulation result of the magnetization corresponds to the leak field.

Then the inverse analysis method was developed to estimate the distribution of
susceptibility in’ the specimen from the measured leak field. Its results are denoted in
the full report.

The new nondestructive evaluation method was supposed for the diagnosis of the

degradation of the material before the appearance of cracks

Vigiting Researcher (Nuclear Engineering Research Laboratory, School of Engineering,
The University of Tokyo)
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- Fig. 2 In-situ measuring result during tensile testing (0~3%) (Z.Chen et al. 10})
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Fig. 6 The magnetization distribution analyzed inversely
(a) The absolute value of magnetization, (b) vector expression of x, y components
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Fig. 7 The distribution of calculated magnetic flux density due to the reconstructed
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(a) y component of magnetic flux density , (b} z component of magnetic flux density
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Fig.8 Comparison betiween the measurement results of magnetic flux density and
calculated one due to reconstructed magnetization » * + * « ¢ « ¢+ + =+ + + 1 4
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Fig. 10 Comparison between true distributions of susceptibility and simulated results
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Fig.6 the magnetization distribution analyzed inversely

12



JNC TNS400 2001-066

0.15
0.1
0.05

-0.06
-0.1
~0.15

0.08
0.04

-0.04
-0.08
-0.12

)z coinponent’ of magnetic flux density

Fig.7 the distribution of calculated magnetic flux density due to
the reconstructed magnetization.

13



JNC TNS400 2001-066

0.08

/ T r \ l I T
(Y
THRY

0.06 : I

measurement result

A magnetic flux density due fo N
N \ = | reconstructed magnetization

VALY o
R < ;

7'! \
. ) 1Y
1
I3 . -~
R svf “
. | ’ b
. L : I :
-l
-0.02 7

-0.04 15

-10

0

10 15
X (mm)

Fig.8 Comparison between the measurement results of magnetic flux
density and calculated one due to reconstructed magnetization

60

]
3

[%

o 30

-------------------------------

Rat

10 berefor ; o '

---------------------------
H
.

0 —

Fig.9 The error distribution about verification sets
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Fig.10 Comparison between true distributions of susceptibility and simulated results
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