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Abstract Irradiation-induced changes in mechanical properties and magnetic parameters were measured and com-

pared to explore possible correlations for Mn-Mo- Ni low alloy steel surveillance specimens which were irradiated to a

neutron fluence of 2.3% 10'"n/cm? (E>1.0MeV) in a typical pressurized water reactor environment at about 288°C. For

mechanical property parameters, microvickers hardness,

tensile and Charpy impact test were performed and

Barkhausen noise amplitude, coercivity, remanence, maximum induction were measured for magnetic parameters,

respectively. Results of mechanical property measurements showed an increase in yield and tensile strength,

microvickers hardness, 41] indexed RTxor and a decrease in upper shelf energy irrespective of base and weld metals.

However, in the case of tensile properties, the changes in weld metal were negligible compared to the base metal. In

the case of magnetic measurements, it is found that magnetic remanence, BN amplitude, BN energy have dropped sig-

nificantly but coercivity(H.) has increased rapidly after irradiation. In this study, the measurements conducted on sur-

veillance specimens of Mn-Mo-Ni low alloy steel showed that there were strong correlations between mechanical

properties and magnetic properties.
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Table 1. Chemical composition{wt%) of Mn-Mo-Ni low
alloy steels.

Element C Mn P S Si Ni
Base 0.155| 1.28 | 0.006 | 0.005 | 0.168 | 0.712
Weld 0.062 | 1.68 | 0.007 | 0.008 | 0.371 | 0.582

Element Mo Cr Cu Al Co Fe
Base 0.484 | 0.171 | 0.063 { 0.011 | 0.012 | Bal
Weld 0.554 | 0.033 | 0.044 | 0.004 | 0.011 | Bal
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Fig. 1. Optical Micrographs of a} base and b) weld metal.
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Table 3. Mechanical properties of base and weld metal.
Hardness Tensile TTulC) USE(ft-1b)
I
ial Y S UE
Materials (Hv) S UT, Predicted | Measured | Predicted | Measured
. ~ (ksi) (ksi) (%)
B Unirr. 203.9 60.5 88.1 156 -55.7 -55.7 118.4 118.4
ase Ir. 2317 675 895 13.1 -319 340 912 107.0
Weld Unirr. 213.8 71.2 942 15.7 -61.1 -61.1 1235 123.5
¢ Irr. 234.6 776 94.0 15.1 -28.1 -29.2 95.1 108.2

*YS: Yield Strength, UTS: Ultimate Tensile Strength
UE: Uniform Elongation, TTu: 41 joule indexing temperature
USE: Upper Shelf Energy
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Fig. 2. Hysteresis loop from a) base and b) weld metal.
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Table 4. Magnetic parameters of base and weld metal.

FrA4ses ] A8 A115 (1998)

Hysteresis Loop

Barkhausen Noise

M,
(emu/g)

M,
(emu/g)

Materials

BNA
(V)

M/M,
(%)

H.
(Oe)

RMS
(mV)

Energy
(V9

Unirr. 213.07 50.20

23.56 15.70 3.43

301 1439

Base

Irr. 211.35 26.80

12.68 30.60 2.13

200 350

Unirr. 213.87 30.80

Weld

14.40 18.30 2.80

239 883

Irr. 21223 22.20

10.46 31.10 2.52

208 261
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