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Abstract

Irradiation-enhanced diffusion of copper in iron matrix was investigated by using three-dimensional atom probe. As
the first task of this fiscal year, a vacuum chamber has been developed to enable high-temperature irradiation in the 1%
accelerator in JAEA Takasaki. Then diffusion-couples of copper-iron system were electron irradiated at around 540 C
and then analyzed by three-dimensional atom probe. The diffusion coefficient and solubility limit of copper in iron were

successfully estimated and the effects of electron-irradiation on copper diffusion was observed.
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high-temperature irradiation at 1% accelerator in JAEA
Takasaki.
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Figure 2. Temperature of the
electron-irradiation.
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Figure 3. Three-dimensional atom maps of copper, iron,
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carbon, nitrogen and oxygen for the electron-irradiated
Cu-Fe diffusion couple. Diffusion of copper atoms from
copper layer towards iron matrix was observed. No
segregation of impurities; carbon, nitrogen and oxygen
was observed.
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Figure 4. Concentration of copper in iron matrix
(shown in red solid line). The origin of distance is set to
be the interface between copper layer and iron matrix.
The fitting curve with the equation 2 is also shown in
black solid line.

B4 OFRET 77 7 AL 0, SOIEHRES
FOERERZ KD D, = 2T, FEEFIREDILHIC
%t LTI Fick 055 2 RIS Y SZo23, IEBEREL D A3
REKTFLZ2WGE, LTORRELND,
dc_poe
ot ox”

ZOC. o VREMREE . IR EOERT, x ZEEEEC A

(CWN

%,

AL THERL U 7o 8 — ERIEHOH IR, SR D IRE 2345
BRICH L TR ERICHEmTEx 5, 20
&9 2RO YEHoE T OGN 1) OBER&IEIE, t=0
TCc=0(0<Xx< ), t>0 Tc=0Cy(Cold x=0DFJE
FET, BIRIRRELZ 5 25)eb, ZoLxo(E
1) O fi#

S x
e(x,1)=(co — Casra {1 - ﬁf{ﬂ + Cas33m
2) 24/ Dt

LD, 2T, erf Iy ARERKTH D,

H2E, DBIV a7 4T 4T NRTA—
& & LCX 4 @ Distance > 100 nm DO FEEIZ @ L 7=,
FOMPAER 4 ITRERTRT, ERERIZLLST
AT AT EINTNWDZ ENGhD, JEBREER
FOEAIRIEE X, 22 D =8.4x10" m%s, ¢, =

ERR 27 4 BE I - R it e R 2R RIS
—IEFEINFTE R RS

0.46 W% &SRO BTz, T E TICF 2 NEAFFZI L
7o # — BRYE o 2 - TRl 72 8k Hh O 8 D R R £
BLOBEERBEER] & T2 & ARG L7 E
X, PEEER SRS K OVEARIEEE & 6. ) 700°C T
B L7338 DF N ENOMICH Y35 2 & A0
STz, AEOBEHEE LK 540°CTH DD, S
REIEH AT TWA Z ERHAL NI -T2,

Atk S (BERRICIIREHEE B L OVE
M7 T v R) BEEZTHREL, SRIOERE LA
O TR 2 E BT 5, £/, K
JREERIC L DA BIToTRBY, Thénkkiint
1TH> TETH D,

4. £EOH

EIHEFRBE T = o _R—D Rl AT L, #
AU % T — R PE ok &2 540°CRE B CRAST L
3D-AP JIEIZ L > THIDORE 71 7 7 A L& RDT
PEHAR I L OVETA BRI BE % 341 L 7=, 700°CRREE I
MU TN AECTZZ E2HLMNT L, FREHEE
PEH A EBRAICIERAEIER LTz, TRk 28 AR IR, 4
DK ROV TRBEORIE 21TV, FREHEREYE
WAEEETMLE S 95,

R BN

[1] S.J. Rothman, N.L. Peterson, C.M. Walter, L.J. Nowicki, J.
Appl. Phys., 39 (1968) 5041-&.

[2] G. Salje, M. Feller-Kniepmeier, J. Appl. Phys., 48 (1977)
1833.

[3] T. Toyama, F. Takahama, A. Kuramoto, H. Takamizawa, Y.
Nozawa, N. Ebisawa, M. Shimodaira, Y. Shimizu, K. Inoue, Y.
Nagai, Scripta Materialia, 83 (2014) 5-8.

[4] M. Shimodaira, T. Toyama, F. Takahama, N. Ebisawa, Y.
Nozawa, Y. Shimizu, K. Inoue, Y. Nagai, Mater. Trans., 9

(2015) 1513-1516.



