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Nondestructive Evaluation of Material Degradation by Non-linear Eddy Current Method
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Authors have proposed non-linear eddy current method which is a novel material characterization method
focusing on the non-linearity of magnetic properties. This method can be a effective tool to evaluate material
degradations if the micro-structure changes due to degradations link with change of magnetic properties. In
this paper, some examples of its applications are reviewed together with its principle of assessment.
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Fig. 1 Experimental setup for non-linear eddy current
method.

-517 -




Pickup Voltage [ V]
3o

a4
v P
s A Exciting Voltage [V}

(1) Lissajou waveform

1400 4
12004
1000 4

800 4

Amplitude

600

H400 -
100 k /A
SN
i 2 A 4 5

0 ]
3 1 b

[} b
Frequency [kHz)

(2) Spectrum of pickup voltage for excitation at
the frequency of 1 kHz

Fig. 2 Signals of non-linear eddy current method.
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Fig.3 Results of Numerical analysis of distribution of Cr
concentrations (650°C).
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Fig.4 Change of magnetization curves (650°C).

-518 -



BU4iTR L7z b &, X3 1R L7z BiEEHEIic X -

THELNIRITOE B OCHREN R 2RSS ¥ 5 2 LT
£V, 8L & BIRARE & OBMREARS. 2 2 T600
B DR & R T CriR EE 14wt % LU OfEl & Crx
ZHE ER L, CrRZIEECrRZEIEOBIR D SO
FERE L BT 5. KSIICRZ & & BEBALM DO B% %

ARLTEY, K6ILCr/RZIME &R H L DBMRZRT.

ZIZTCRZE LT, CREPBMBEL T OMEKE,
CrRZIBIZOWTHES LI bDTHD. H5ED, Cr
RZBEPHEINT DICHEOEERALABEIIT D & 948
BBRAE O, £2R6X D, CrRZ@IENT 51
TEWNRBEN DB T 5 &0 5 FHBIRBE NS b vz, Cr
RZIEHTRNE ESNBRES % N 2 T BRORE T — A
N DEEEHT 6D T ORI E <2 Y, Gk
Z BEOEINCEC BB EEINT 5. F - BRAER
DSI00FEE 2 BT 5 &, KNS OCEIERIC L » T
CrRZNEHET D720, HREBLIZE T3 £ 6
N5 LAEDFER IV, CriRZ BENERERALITHG L,
CrRZMBAMRREINKHIET 5 Z & BRIz,
3.2 EBEWBEREIC & ZH L IERIEELME
D&

R TR 726005 & DOFBALRBR A OCr/R 2 )&
DS & BERURFIE & ORICHER S 7= FEBERIfR 2 3F
MREEE LT, IERRENEIC K 2 St LI EREERT
MOFEEM AR L2, AWz 7 v —270%, E0.Imm
DR A L2 100[BEE - B3 0MmD 2 A L%, T
Mz Rz oA v, EMERE AL E LT ETFICER
TR U7, B % 1kHz, EVINEEZ4VE L CHIE
ZAT o7, X5 X 0 IRBRHML & CrR Z BIZITARBIER B
DT ENER I N —RITE IR A IR LR D

0.4
0.3

0.2+

Mr [mT]
®

.X‘/; i
-m B 6500(:'
[ ] 00
] &0 750°C

0.1 <

00

T T T 7
i 5 10 15 20

Amount of Cr depletion zone [arb. unit]

Fig.5 Correlation between the amount of Cr depletion and

remanence Mr.
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Fig.6 Correlation between the width of Cr depletion and

coercitivity Hc.
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Fig.9 Relationship between remanence and LMP
at the frequency of 50 kHz
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Fig.10 Relationship between remanence and integral peak

width for tensile test specimens at the frequency of 5 kHz.
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peak width for creep test specimens at the frequency of
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