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Effect of Ni on Solute Atom Clustering in Reactor Vessel Steels

M T (Katsuhiko Fujii) wa #hE (Koji Fukuya)
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Abstract To investigate the influence of Ni on the solute atom clustering in the reactor vessel steels irradiated
by neutrons, ion-irradiation experiment was carried out using Fe-1.5Mn-xNi alloys with Ni concentration, x
between 0 and 2 wt%. Specimens irradiated by iron ions at 290°C to 0.16 dpa were examined by atom probe
tomography. At an irradiation dose of 0.026 dpa, there was almost no difference in the size and number density
of the clusters depending on the Ni concentration, but as the irradiation dose increased, smaller ones formed
at higher number densities as the Ni concentration increased. In addition, the Ni concentration in the cluster
tended to increase as the irradiation dose increased. These results indicated that the accumulation of Ni
induced by irradiation stabilizes the solute atom clusters, and that Ni promotes the formation of solute atom

clusters in the high irradiation region and contributes to irradiation embrittlement.

Keywords radiation embrittlement, reactor vessel, atom probe tomography, solute atom cluster.
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1. 5Mn G4aEEH O Mn 1BV ERICITFEEIRREIC S
L. L, BIRIC K EAIN D ZEAED XA
B LT IR X 2 B iR B b i o0 B <0 AN i i [ v
RIS O ST @0 29 R 213
E—EEART I ENTE HEFRIREBICE L -9
SPIRRECTI, HET A Z0RAE & 2 W IR LT 5 2
EMREZOND. RIZ, Mn OEVARMETF L, —&o
Mn 2595 ECETAUE, Mn JREEDS 40 wthFEEE D
H/DSETTan (fee) FRSERLT 2 2 &2 5. 20 fee
FHO Mn RV, BRSOV ER T 2 E R
F27 T AKX O M PBEE 30 athlEVETH S, Z O
FICLAUL, Mn 7 T AZ I IRRHFFR TR LI &
IZ72%. LAL, #iFe 2T Fe-Mn &4 Clisfiz /L
—TOREMEESND Z EARESL T ® . £

12 HEHHE0.158 dpa @ FeMn & 4 30K @ TEM IR 11 %
s R (¥ — 20 AGTHIIEB=[012], HEH~<~7
kv id g=200)
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72, Fe FIZIBAR L 72 <11 1DHRALL— 7 N O JED ERIZ Mn
X Si, POMEHTT D Z & BB EPLREEEGRAHE TR E
NTHa®,. ZhoxBE+T 5L, ACKTHFET
(STA) L—T7HFERK L, ZHC Mn 3 EFET 5 2 & T,
JRFTAIZ Mn JRE DS EVAER A EETY, Mn OFFHFE & L
TMn 7 7 AZIRHFR TR L &ichs. £
HHOWMMNIE LW ERT 5720121, #ALr—7
~O Mn FEORITAFTARDLLENH L. 5%, TEM &
STEM/EDS % W= 8BiZI2 L v, Eefii/L— 7" & Mn <°Ni
DEMEOBREFARD ZENEETHD. 72720,
APT BE2TIIL— 7R D Mn OEMITERS STV
A%
I TGAEDEEENMEEAEEL Lo 7B H
& LT, BEESX10% /w5 7 T A X ORI %
BT 5L12.6 mm&RY), 7 TAXDOREIEEE
T5HE, 8 nmfRE, K& X OAEMRE LB CEE
LCELTRIREICHD ZEDNRERTHD LB %
bd. 2B, NizFhaalEHc o ThH, LV E
W B TIX 7 7 A ¥ OFAER AR U, BB EIL—E
W27 EHEER S, KITR LI E ORI
DB T HZ DM DBFED Hivd.

5. £&O

WEIRT D9 H Ni ([2oOWT, JRTFFALD BRI
fb~DEELE R LTz, [RFIFREGRHOET V54T
& 5 Fe-Mn-Ni A48 X N Fe-Mn A4k LT, FeA
o PRGTERER 2 0 U, (RIS & CoO RS < 7 ik
ZAb~D Ni B E R LT,

ZOFER, Mn B3I UM & Ni BERE L7 mER T
7T AR ORIMEIRS & S a2 E T D EER
FTThdZERERINT. 51T, Fe-Mn 54K
BFCH Fe-Mn-Ni @Bt CHEERT 27 7 A F DK
FEEOFFHREE S OWMEORBFRIZES —&KLT
BY, Mo 7T AZH Mn-Ni 7 T A% & RI%OBLIR
BThHoHZERRALMNI/ 5Tz, 727 L, Fe-Mn-Ni &
BB CIT S R B TR E K & < 72 DM 3
D Hi, NI RIS X 2LV — TR DR 0 2
DRI S ATz, A% K0 FRM e TEM BLERIC L 2 E &/
RIREIDLETH D,
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