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Effect of Si on Solute Atom Clustering in Reactor Vessel Steels
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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-xSi alloys with Si concentration, x
between 0 and 1 wt%. Specimens irradiated by iron ions at 290°C to 0.16 dpa were examined by nano-
indentation hardness measurement and atom probe tomography (APT). It was revealed that the effect of Si
concentration on radiation hardening was small. As a result of examining the correlation between the
formation of solute atom clusters by APT analysis and the amount of hardening, it was found that the amount
of hardening is larger than that estimated by the amount of cluster formation in alloys containing Si. This
suggests that Si addition contributes to suppress the formation of Mn clusters. It is thought that the reaction
between self-interstitial atoms (SIAs) and dislocation loops including SIA clusters precedes the reaction, and
the coexistence of Si suppresses the Mn clustering.
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# 1 BB O (Wt%)

Alloy C Si Mn P S Ni Cu (e} N Fe
FeMn 0.004  <0.01 1.54  0.001 0.002 <0.01 <0.01 0.0040 0.0004 Bal.
FeMn0.25Si 0.003 0.25 1.54  0.001 0.001 <0.01 <0.01 0.0027 0.0006 Bal.
FeMn0.5S1 0.004  0.51 1.60 <0.001 0.002 <0.01 <0.01 0.0011 0.0004 Bal.
FeMn1Si 0.003 1.03 1.61 <0.001 0.001 <0.01 <0.01 0.0010 0.0006 Bal.
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RESICHHIT D EEZZ DL, NIRENEWIZESTA
B3NS <7 n. BEFHE CTERT 2RESMBKE
WUN R E R A 7 7 A X IXSTAR O K& S 03 AR
BEBMRLTVWD E LB X NS, e THUNRTAY

A2 7 AL O E B 25 LTI, 7T AXD
Mg EE UK S 2L — a VCk aE
DUETIHDH & HRET 5.

J AR E T 45 4 O BB ek 2 KU TR 5 72
I, AR > O & R B T M b A fesE L
TW ZENEETHY, WHEIR T2 7 AX BT
%Cu, Mn, Ni, SiDfEBIICHEDMAGIZK T D HE % B
T2 ENEETHD. KFENL, WEIRT 2 7
AL TR O A FEIZ 6 L TSildMn DO EFE % P 5
DR D 2 L, 1277 LSTIEEEEIN LT H % O
HIZHRITIF E A EREL BN EB o1 %
TUCHEM LWER T2 7 A X R ORI
R DN OB E RS TER T, NiERIRIN L2 A46
L & Fe-Mn&4 il Bl Ol & O I & & W E IR -7 F
2B DR EOBMRIZES L TEY, \n7 72 ¥
EMn/Ni 2 T AL THALARBIC KR E 2@ W e 2 &
PR SN TND . FEie, NIREEO & e g O
Bt TO A DRBEENRREL 2D LELEAKE
SRBHHEMPBD LTS, ZOFKE LT, &b
WIS & E T 4 BH L72Fe-Mn-NiG a2
T, NifEEAE < 72 %1F E— 7R OMn/Ni DEEFE
B2 0, Mn B OERABA 5 2 & AW Sh
THEY, NNOTWIMMBER L — T DK e+ 25 = &
DIBEINTHDD, ZbOFEEND, Fe-Mn-Ni-
SIAEIBTDEEIR T2 7 A X RO WIHLERE %
EZ DL, SHRINC X HMn2 T 2 Z TR O 5 &
NITIMZ L DMn2 7 2 Z R OMREN R DT 2
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EHETHENEELEEZZOND. A%, KGR
BEORAEEHE & HITFeMn-Ni-SiBE &I L THIE
B2 7 A2 RO BEBEICRS T 51 4
SEEBRE FM LT, WHEIR 7 7 A X RO
BT D ERTREOEBEDORG 2 ED DV D D .

5. £&H

WEIFETD 9B Si l2oWT, JFTFRL o R
fb~DOREERF L. KT FRHOET VA4 T
B D FeMn-Si A48 LU Fe-Mn &4:12%F LT, Fe A
v HERER A S L, (KRR & C oS X 7 v R
PBAV~D Si % APT HHTIC L W L7,

ZTORER, Mn/Si BEFRE LIZIREIR 7 7 A X 13F
BT 2, Si BSHINC X 0 R HIH S D 2 & D3
RENTZ. DI, WHFR T2 7 A Y OEEEOFT;
REM S OBMBORRGENS, WEIRT 2 7 A X LSk
OFFLIK TR L TD 2 &R STz,

I Cu & EDOFFIFAZRMCTHLIRF & L THE
END Mn/Ni/Si 7 T A X OO OMLER & B9
HT2HIZIE, SiRINZ L D Mn 7 7 2 X RO Bl 5h
L NLRINC & D Mn 27 5 2 Z TERL D IEER DR 5
VAEBRTHZENMEELEEZOND.
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