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Table I. Chemical composition (wt%) of SAS508 C1.3
Steel

Element C Mn P S Si Ni

Base 0.155 1.28 0.006 0.005 0.168 0.712

Element Mo Cr Cu Al Co Fe

Base 0484 0.171 0.063 0.011 0.012 bal.

Preamplifier [ Band Pass Filter

Digital
l Oscilloscope
Power Supply
Amplifier
Function
Generator

Fig. 1. Block diagram of Barkhausen noise measurement
equipment.
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Fig. 2. comparison of hysteresis loops for unirradiated
and neutron irradiated base metal with does of 2.3 x 10"
n/cm’.
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Fig. 3. Dependence of magnetic Barkhausen waveforms on the magnetic field of irradiated base metal.
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Fig. 4. The changes of magnetic Barkhausen waveforms as a function of applied frequency.
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Fig. 5. Magnetic Barkhausen waveforms of base metals
at a magnetizing field of amplitude of 45 Oe.
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Fig. 6. The changes of Barkhausen noise energy as a
function of magnetic field in base metal.
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Fig. 7. Isochronal recovery curve of base metal specimen
(fluence: 2.3 X 10" n/em’, irr. temp.: 288 °C).
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Table 2. Companson of magnetic parameters and hardness
of base metal

Hysteresis Loop
Materials Ms

BN  Hardness

Suscepti- Hc Energy (Hv 1000)

(emu/g) bility (Oe)

Unitrad. 207 1 88 3913 204
Irrad. 207 0.50 11.9 2411 232
470°C 207.5 0.83 9.7 3052 224
560°C 207.8 0.89 89 3240 214
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In relation to the application of magnetic method to the evaluation of irradiation damage (embrittlement) changes in
the magnetic parameters(hysteresis loop and Barkhausen noise) and Vickers microhardness due to neutron irradiation
and heat treatment were measured and compared. In the case of irradiation (2.3x 10" n/cm’, E>1 Mev, 288 °C)
hysteresis loop measurements show that susceptibility decreases as coercivity increases. Saturation magnetization do
not show any change. Barkhausen noise amplitude and Barkhausen noise energy have decreased while Vickers
microhardness has increased. For isothermally heat treated condition of irradiated specimen at 470 °C and 540 °C,
Barkhausen noise energy has increased while Vickers microhardness has decreased. Results of BNE and Vickers
microhardness are reversed to the results on irradiated condition. All these consistent changes in magnetic parameter
and Vickers microhardness measurement, which are thought to be resulted from the interaction between irradiation-
induced defects and dislocation, and magnetic domain, respectively, show a possibility that magnetic measurement
may be used to the evaluation of material degradation and recovery due to neutron irradiation and heat treatment,

respectively, if a relevent large database in prepared.



