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Abstract

Irradiation-enhanced diffusion of copper in iron matrix was investigated by using three-dimensional atom probe. The
irradiation devise for high-temperature irradiation at the 1%t accelerator in QST Takasaki has been modified to enable three
condition of irradiation temperature simultaneously. Diffusion-couples of copper-iron system and iron-copper dilute alloys
were electron irradiated at (250 — 620) °C, and then analyzed by three-dimensional atom probe. An enhancement in
diffusivity of copper in iron by electron irradiation was observed. The enhancement mechanism is discussed by using

reaction equations.
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Figure 1. Atom maps for Cu in the electron-

irradiated or thermally-aged Fe-Cu alloy.

R IEFEITIE PR

3.2 JEHEGREROE

K 1R LTSWT B O A 2T 4 7 A5
B O DOYEEARE & R D T2, SRR AN E
ELNTHERRET D & &, TORERENEROIL
BIcE- TRl END B2 DL, EHGRE D X F

_RE(cp—C\3f1, 1-x% —1 (2x+1 g4
D= ( ){!n(l o V3tan ( )+v'_tan \!5}

3t \Cpo—Cy

HORICL > TEENB[E]

22T, NI OEEE, onidfk~ R v
7 AHOHRE  ovo (IHTHRTOEK~ R Y » 7 20D
SRAPREE . cP IINTHE T OSHEE ., o i3t~k
Uy 7 ARSI HHIRE, t IJIEEFRITH B,
N. Cwm. Cmo. Cpld 3D-AP HIEN 5B AMEZ UV
7o b 3D-AP HIED L EHES LS X T 7203, 3D-
AP BIE DNLE D FRRED IR D=8, o ZFEER < K
LR TH -T2, T, SENIFEORE
TOEARIEEZ ¢ & LTz, tIXRE (G B
e L7,

K22, ZDOXHC LB b=kt ook
f%¥ % Arrhenius 7’2 v b CT/R9, EBARIBE T Ok
HAREUX, 620°C D HLERHY E IR DS TIX, B

IER—TE o7, bbb, BERIXIZE
N ER BN oTz, —F, 570°C TIXERFZh & il
L CHETOHEMIZED S, 530°C TIEEAE L D4
D10 DR EF BT, 2L D | KR TIERS

WK o THEHDMEE I ND Z EDRA LN 5T,

SITIRWVIERETH D 475°CTiE. LR E LBy
HOGE LY HIZDEITEL 0D 2 ERAL T
572, 390°C. 310°C. 250°C TOyLEAREIT. 475°CD
BADTNEHE L TUIIER —TH D Z LR ho

oo i, BT 7 v 7 AREWNGEITIE, YR
RENRREL LD Z LN g0o f_o
Temperature [°C]
Y oy \“\ I-" (53 D n@
10716 Q? Q‘ ’?\ 5 l\ i ) :
@ Measm'ed by diffusion couples
B 4 O Dipermal
10171 @ Estimated by precipitation kinetics
precipitation Kinefics)
— % Dijyrmat
‘:‘E 10" 1 2 A Dy 6.5x10° [dpa/sec)
= & Dy 4.5%10° [dpalsec]
=101 4 Q . -t g .
5 % Fay % Dype 1.3x107 [dpa/sec]
= < <
g 10 a Ag ©
g . * g
S 1071
é *
A 107
107 4
10% . : — . . .
8 10 12 14 16 18 20 22 24

Temperature, 10°/T [K!]

Figure 2. Diffusion coefficient of Cu in Fe matrix.
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Figure 3. Diffusion coefficient of Cu in Fe matrix

estimated with reaction kinetics (En'=1.3eV, E¢

=1.6eV [6]).
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Figure 4. Diffusion coefficient of Cu in Fe

matrix estimated with reaction kinetics (En'=

0.7eV. Ef=2.2¢V[8, 9).
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