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Microstructural Evolution in A533B Steels under Electron Irradiation

B Cur P RESGUDEMEE MM (AS33BHIH, Cui :0.12, 0.16 wt%) 125 MeVOH T %
IRE290°C CTHAYTE22 mdpa$ THRET L, Z0 3 7 OHlfE bz, BT WO (FET-Adnl
EEFFET N v 79 =LA (coincidence Doppler broadening, CDB) #ll%E€) & 3XC7 b 4
70— 7 (tree dimensional atom probe, 3 DAP) Z3#T % I\ Cil<7z. B T amill g Off %,
22 mdpa ¥ THRET S NHEHIBWT Y, F/ KA FEORILRIMESEOIERIZZRD 5
Motz. —F, CODBAXRY MVOZALD S BGtE 1 mdpall L CCURTO 7 7 A8 — L5380 5
n, BEHEOHINIEWCUDET L IHGETOHEBE G L 7. 3DAPICLY) 7 7 A5 —DH
J & A RIS, B EA & AR, ADEBCCuiE TR < Z O ) TMn/Ni/Sijg
FEDSE WAL AT & A T A DY 2 nmUL T ORS THREM 22 Cu) v F AT O ATFERR S 7z,
HEGHIPE ) W S o2 = CHEHE T 2 &, ETHRET— 5 OEER LI FlEE T — 5 28
HDH RSNz BERELIZCu) v FATHIOFRERICL VIZIZERMICHATE 5.

¥—7—F A533Bi, WG, Cul) v A, /KA, REEL

Abstract Microstructural evolution in medium Cu A533B steels under 5 MeV electron irradiation at
290°C to 22 mdpa was investigated by positron annihilation analysis (positron lifetime measurement and
coincidence Doppler broadening (CDB) measurement) and three-dimensional atom probe (3DAP) analysis.
Vacancy type defect clusters such as nanovoids were not detected in the samples irradiated to 22 mdpa
under positron lifetime measurements. The changes of the CDB spectra showed that Cu atom clustering
occured in the samples irradiated over 1 mdpa and the ratio of positron annihilation with Cu electrons
increased with increasing the doses. Cu rich precipitates were detected in the samples irradiated over 10
mdpa by 3DAP observation. The precipitates had a shell structure, Cu/Fe core and Mn/Ni/Si rich shell, and
were the same to those under neutron irradiation. Data of increases of hardness under neutron irradiation
were laid on the dpa trend lines of hardness increasing under electron irradiation. The increases of hardness
under this electron irradiation can be explained by the volume fraction of the Cu rich precipitates.

Keywords A533B steels, electron irradiation, Cu rich precipitate, nanovoid, irradiation hardening
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DEALD B K ILFE DA 7z, —fFlE LT,
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M SN vy, 3DAPOALE S RREIZ0.2 nmPAN T
HLH0, HEZEELTOHOLEBIZCUR T L Feli
ToORPOLRDEEZOND., T2, ZOREMEIIC
Mn, Ni, SiZSiEfE L TV AHEBAER L TnDE 2 &
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JE 2348 L 72 W 2 L CRUR D 28 L %2 5 72
i, FRERHEENRD LN, ZO#ETVDLY
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FHEIBER L TWAEZ Elbrol., T/, H
LEROFMBIEH75% CuThH Y, 3DAPEIZETIE
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SN TONBIOH A X554 % K7z

i /%ifl (x,x,) + (3, 9.) * (z,2,) 2[ ...... (1)
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M SNz ToCul) v FHHWIZOWT, Hub
2EL15 nmOVLHEKIZOWTE KL D & o,
Cul) v FHHWE Y OV = KO 72 R %, H
ARG cOTFT—7 L BICE3ICT LD TRT.
F 72, Mn/Ni/SiV v F %3 2 VOES D &7
WMoY A4ZXBLONEWOREE D FEIRL .
BRIBEIC X VIR L AT o 508, kTR
FHZHEART, CulBE MK < A XAV S W E[ AR
HHEND,

#3  CuV » FHHY O L A X

mag SRR SRR A1 (at%) BiE HE
dpa/s mdpa Fe Cu Mn Ni Si nm X10%
1 - - - - ND. ND.
wF 2x10% 10 93 3 2 1 1 2 0.5
AW 22 8795 26 13 02 06 1~2 5
Lo 2X10%0 58 6772 14-16 78 34 34 26 4
-

8X10° 99 8485 913 34 01 01 21 10
Y 2x10% 22 893 37 36 02 03 1~2 16
T 4X10° 54 80-82 10-12 26 13 03 21 11
8x10° 94 80-84 7-11 37 12 23 21 13
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4. BE
41 Cul vy FIrHEY
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Wik, 3DAPTHEIZEIN/zCul) v FH Y O FlED
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5740, WHPOH A ZIRAES 5 2525% L) EDOFe
Et. ZOFelREIZCDBHIE CT& 6 N/-FeD R 1
EHEBWTAGEFOEELIZIT T, 512,
B HalEDRE,»S, itz et &
ZzoNb, UEORKEENS, BT HBEICLDE
BT ACuY v FHMIE, LB oW TIZ LR
&H (1) CURFDATIE R Feif2&t, b L<
X (2) CuBF-DAN S %5 D MET % FDHNERIZE
ZEIZHCADLNLIIERELRVDOELLNTDH
D, FEBIFIZ DWW TIEMn/NI/SIY) v 77 ¥ = )V #LEE
ThbEHREINS.

TR O Culir ¥ o F K 12 B L T,
Mn/Ni®D 7 5 A % — % BAATHAE L 5 BEMR S
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THHARLN220H Y ZhehoF— 5 DR
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KL T LER D 5.
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7RI ARG E Tl T RETH L EDE
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y MOBIRE & A3 545 4 R T X il gtk
s w1,
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TR EHRE290°C L2 B 1) 5 B T-HE S AL S 1 S o Hg N
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