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Magneto-acoustic emission {7}

Effect of Magneto-acoustic Emission of Reactor Pressure
Vessel Materials Irradiated by Neutrons
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£ E 92 4¥E7 AEA SA508 steelS 2% 70T tl71¢hstol A H 1 108n/cm?7AR] $HAE AN A =
Al WE mA A= W3l magneto-acoustic emission(MAE) WA & 23, FAA A w8 Pz
W3l FAFo] 1016n/cm? X & A9 dAstgort, 2A1F0] 1017n/cm? o)4elN F43 Z7lsitt. MAE oy
Ao] Male TR ZALF| whe} Ao wislel e Fej g Wt oy O Wl Fhhdted 1 Wste] Fole Hre
Wstole o] PP, £ MAE dlU=]e] Ad & Wsiel A= Malijolols o} F 2 MYPAPL BT, olajd A3
oAl SA508 ZAl= 1017n/cm?2 01739 A ZAME 73-9-df AR TR ZAtol &8 A AFo] FF 3 T8l
A9 (dislocation)o)Eo W ALAHE Yehie vl sl 77t A=) 2718 f¥stn, £§ o) d nA 2L
A7) Aol wkgol = 90° A o) L5 Fo AV e WSS f 58] MAE ojUx| 9 #H4AE S ¢ 5 UAAG. o
2la A xe] ¥W3lFH g MAE o= ¥aldge] o 3A vehd, S92 2Al6) 2§ nlAA e 7143 AR A7)
A e o] ngsHA wrethe S 4 & AUk web MAEZ 344 Ak 9@ AR wlA 72 2FS v
A P oR Yrishs FE P 79 el A5 ¢+ U

Abstract Magneto-acoustic emission (MAE) energy and hardness were measured in the reactor pressure vessel steel
(SA508 Steel) for the various neutron fluence, irradiated dose up to 1018n/cm2. The hardness was nearly a constant up
to 108n/cm?2 but it was rapidly increased with an increase of the neutron irradiation above 10'n/cm2. It may be
considered that the increase of hardness is due to the hindrance of dislocation motion induced defect clusters by
irradiation. On the other hand, the MAE energy was slowly decreased as the neutron irradiation increased up to 10'6n/
cm? and it was rapidly decreased with an increase of the neutron irradiation above 101n/cm2. The decrease of the MAE
energy may be considered as an increase of the defect clusters which is very sensitive to the 90°domain wall motion.
Furthermore, the change of MAE energy and hardness had nearly a linear relationship, but the change of MAE energy
was more significant than the change of the hardness. Therefore, MAE may be considered as a very useful technique
for the nondestructive evaluation of irradiation damage.
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Table 1 Chemical composition of As-received SA508-3 steel
Element C Si Mn P S Ni Cr
wt% 0.17 0.004 1.42 0.004 0.003 0.98 0.22
Element Mo Al Cu v Co Fe
wt% 0.58 0.003 0.045 0.003 0.006 Bal
Ao} TR ZAM 23t BN 9 st Vew =H(N, V) oo o (1)
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Fig. 1 Block diagram of MAE measurement
equipment
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Fig. 2 The relative change of magneto-acoustic
energy as a function of neutron fluence
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Fig. 3 The change of hardness as a function of
neutron fluence
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Fig. 4 The relative change of MAE as a function of hardness
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