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Dynamic magnetic hysteresis properties of Fe-Cu model alloys simulating irradiation embrittlement
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Dynamic magnetic hysteresis properties of thermally aged Fe-Cu model alloys simulating irradiation
embrittlement were investigated. Based on the analysis of frequency dependence of hysteresis loss, we separated the
effects of structural changes during thermal aging; reduction of Cu solute atoms and Cu precipitation. These results
indicate both phenomena influence to the magnetic properties. This study demonstrates a feasibility of the dynamic
magnetic hysteresis measurement for non-destructive evaluation of structural changes during material degradation.
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Table 1 Chemical composition of Fe-Cu alloys (wt.%).

TS T ERFT ST OB B A BEL, B C Si Mn P S Cu
ST ORESIS M 5. 2 DI ST - FC03 | 0.0007 | <0.01 <0.01 | <0.002 | 0.0009 0.30
B ORISR 5 2 505 i AT FC06 | 0.0006 | <0.01 <0.01 | <0.002 | 0.0009 0.63
BARGE - ORI BTEL, T020-8551 RN LM 435, ST FC09 | 0.0006 | <0.01 <0.01 | <0.002 | 0.0009 0.94
S e TG L B FC12 | 0.0007 | <0.01 <0.01 <0.002 | 0.0009 1.23
e-mail: kamada@iwate-u.ac jp ’ FC10 | 0.0010 | <0.01 <0.01 0.001 0.0004 1.03
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Fig.1  Conductivity vs Cu content for Fe-Cu alloys.

The dotted line is a linear fit to the data.

Table 2 Fitting parameters for the data shown in Fig.1.

G G
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(113)

KEANCTIFRIEHBRE T + v b L, G, GLSD
6 DOLFEETE LTz (Fig. 3 DEHI L Table 3),
RICBURZDHEREE FC10 OfREUC W TE 2 5, Ak
725 FC03-12 7 v—" L8 UARERIZ 72 B3 72 0,
FCI0 Dt A7 U I ZABKIFM LI VAL MNIKEL
(Fig. 3), BREMEZRDEFZ 205, ZIUER D
v FHRRIRD T LI K BRSEERROEWVCERT S &
EZHiVDH, EREFCI0 OFESRIAIE FC03-12 (ZH
TNSWZ E PR INTEY, KA TOBEEDE
LD IRANTAE CHRIOHIN U7 FTREMASS 2 B
Do ZOMRITREIRENMKAZ L2V DT, G
RO ERIA Cy, Co IZED 1AD B, LLEDFEEL)NE FC10
IZ2OWTIE, G, Gy % Table 2 DEIZ, n, C), Cs, C; %
Table 3 DEIZEE L7z ECIRE T v B EFTD, ¥
7202 Cy, Cs %2Rk 72 (Table 4),

2.0
[
£ 1o
[as]
T
@
oy
(9]
o
x
2
o
T
c
o
(o]
=
(1) —— FCO03 0.05Hz
(2) ~———FCO3 1Hz
(3) FC12 1Hz
20 i 1 L I o
-3000 -2000 -1000 0 1000 2000 3000
Magnetic field, H/Am™
Fig.2  B-H curves of specimen FC03 and FC12.
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Fig.3  Hiysteresis loss vs frequency for Fe-Cu alloys.

The solid lines are model fits to the data.
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Table 3 Fitting parameters for specimen FC03-12.

n Cvl C4 C 5 Cg C7

0.741 2.520 5.329 -0.525 268.6 17.29

Table 4 Fitting parameters for specimen FC10.
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Fig.5  Aging time dependence of conductivity and
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Fig.6  Aging time dependence of hysteresis loss.
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Fig. 7 Hysteresis loss vs frequency for specimen FC10.
The solid lines are model fits to the data.
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Fig.9  Aging time dependence of A¢zand Aw.
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