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X § B A7dME 1% FAAL 248 92 £7] A8 A7 4d ¥stE Mossbauer E3E S o83t
24s90m, X-A APAPL olgatd FAA AR AR wWaE Brlagth AHe 27]7t 23mmXx18mm
X70pm2 AFHRQ2H, 343K 10%n/em’~10%/cm® o FHA T4 24 st X-A 3849 AAzy
B, 10°/em’e] $4A7F ZAHE A BAMRE A4 Wt AZE R, 10 /em? ol4ke) $4A7 2ALE A geilA
AR o] AZSA E45E ol BAHATY. L3 Mosshauer R AP o2 RE FA4=} 2Algko] 10%/em? o]aal
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Abstract The purpose of this study is to evaluate the magnetic property change of the nuclear reactor vessel
steel irradiated by fast neutrons using Mossbauer spectroscopy, and the effects of the defects produced by
neutron irradiation on the changes using X-ray diffraction. The specimens, fabricated with the dimension of
23mm X 18mmX70 #m, were irradiated by neutron fluence from 10”n/cm® to 10”n/cm® at 343K. Throughout
the experiments, it is understood that (1) the X-ray diffraction measurement shows that the change of crystal
nature is started at the irradiation of 10"n/em® and a crystal structure has been severely damaged at the
irradiation over 1017n/cm2, (2) the analysis of the Mossbauer spectra has shown that magnetic transition
phenomena occur at the irradiation over 10''n/ecm® and (3) both methods can be utilized as nondestructive

test methods for the embrittlement evaluation of materials irradiated by fast neutrons.
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Table 1 Chemical composition of SA508 Class 3

44] C Si Mn P S N | Cr
wt% | 017 | 0004 | 142 | 0004 | 0003 | 098 | 0.22
H42 | Mo | Al Cu \Y% Co | Fe

wi% | 058 | 0.003 | 0.045 | 0.003 | 0.006 | Bal
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Table 2 Change of X-ray diffraction parameters

SPeciiCn | jine %i,’; Y (intensity) | d(A) w‘;‘;f’f&)

110 | 446 100 |20
20| 649 144 | 143
211 | 814 | 259 | 118| 287
220 | 989 16 | Lot
310 | 1160 139 | 091
110 | 449 100 | 201
Az |20] 653 | 204 [143
(10% [211| 826 | 446 |Li6| 28
vem) [0 | 994 126 | 101
310 | 1164 187 | 091

A-1
Gl

110 | 450 100 2,01
A3 | 200 654 150 143
(1013 211 | 825 300 116 | 286
wem’) 20 [ 993 117 | 101
310 | 1166 167 090
110 | 449 100 201
A4 | 200 650 155 143
(1014 211 | 826 315 L16 | 286
wem) 0T 990 150 | 101
310 | 1166 155 091
175 474 5.06
262 210 3.42
As | 110 | 453 100 2.00
(1015 200 | 653 395 140 | 285
wem’) 517 | 828 80.1 114
20 92 290 0.98
310 | 1165 395 0.89
143 35.0 6.20
172 100 5.15
188 155 472
26.0 176 342
A6 | 110] 49 164 201

(10" [ 200 [ 652 35 13| 28
W) o T 832 26 116
87.9 18 111
939 2.0 1.05
20| 9.0 28 1.01
I 310 | 1166 33 091
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Fig. 2 Massbauer spectrum as a function of neutron
fluence(10"/em?)
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Fig. 3 Change of magnetic hyperfine field as a
function of neutron fluence
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Fig. 4 Change of isomer shift as a function of neutron
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Fig. 5 Change of quadrupole splitting as a function of
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