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Nondestructive Evaluation of Residual Strain in Carbon Steels by
Eddy Current Magnetic Signature Method
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This study aims at proposing a novel magnetic testing method, eddy current magnetic signature method for
evaluation of residual strain in carbon steels. This method characterize the eddy current magnetic signatures
that is eddy current signals in an impedance plain during magnetization process. In order to discuss the
feasibility of this method, eddy current magnetic signatures of a set of tensile test specimens are investigated.
The relationship between eddy current signature and plastic deformation is discussed. It is observed that the
trajectories of the eddy current signals are significantly changed by residual strain.

Keywords: Electromagnetic Nondestructive Evaluation, Carbon Steel, Residual Strain

1. ¥

SR ERT R ERE LT 5AE, AR E
HUFRISE AT OFE R IG U CIERERABRC L 209
HDBERHTA RTA ALV ED LTS, 2
(IFREOT HAMEY A 7 /VIITTREE AR T S8 2 mlREME
DBHDHMHLTHY | BY%LL FOFRREOT DWW TR
SERBRE OB RS SNTWD, L, il SRERE
o3 REEECIT O NI IR E R S L B CE R 57
NaEBT 5, LIehi> T, il SEERIED L) ofF
FENE DB T 0B R O B OB I T ED SRk oD &
ncung,

ARFFETIL, RIS T HARFRE O T A E &I
BRI A 72912, T LW BERERRERE T HTHE
TREEERRUEZAER L, ZORREMEIZ W TR 5,
PR £ TOREOT Ha G 9 2 GRS iR A &
TR, SRR A OB S FE R BT 2, THE
DR FER & TR O 7 & ORI HONT S 3R 1) &
JEAE ST ODARAFIE AN Citim 24T 9 o

HHESEN ik, T 980-8577 EIRIMILATIHHEX )T
Fe2-1-1, HUERSY: BB FRSEAT
E-mail: uchimoto@ifs.tohoku.ac.jp

2. SISRHERA S S VRERBSIESCE

AWFETIEL, ARA T RO IEZRH KSR SB410 D5 |
SRR A ER U7, 5 R O FHOR X398
mm, PEE20mm, EXiE8mm THD, 5l O5|
SESTAASEAE 718 & AP £ 723 REIC A2 D & 9 2 FREED
HRERA 2R U7, B I9EABRII=RIREREE T — VR 50
mm D2 Y T =% AN TN T T~ 72, 5k
e LT, 7 A~y REEZ [ mm/l min & L, HiZ
O B3 30 FOORFF U724, —1 mm/1 min O3 CThR
i LT, Bofi7e B O 9 A 3t i R il i 0 11
T OTHT—VOfEEERA L=,

Fig. 1 |[ZABIE CHEEST DI TS0 ED Rk
EARE R, TR EROEO T E B X157
RIEOREFFEIESN TSR], HFEERDERIE
ARSERRERESH T T 7 20 N e 2 N L 7= Bod~ A
FN—T DB TH D, TDTHUFHT— %
FIWCRBR I TBEGRNE 15 kA/m, JEH%% 0.1 Hz OfEJE
WRERZFEINL., RBRA O _HIZFE L7 ECT =14 /U &
Y 50 kHz OB NG R % EICHIINS %, Z DFED
ECT A LA B o AT BRI I 5 2 &
7226 LCR A—Z ZHWTHIET 2, HIE LizaA A v
B4 A IR IS 2 EATE, AL

- 260 -



Function
H Amplifier
generator

[—— |

Exciting coil

DC power
supply

=

Sample

Fig. 1 Experimental setup.
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Fig. 2 Trajectories of eddy current signals in complex plain

with tensile test specimens.
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Fig. 3 Relationship between residual strain and distance

from origin to top of the loop.
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