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Development of Remote Operated Vibrating Sample Magnetometer
for Evaluation of Irradiation Damage
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The remote operated vibrating sample magnetometer (VSM) for neutron irradiated samples has been
developed. The maximum range of applied magnetic field is more than =0.5/uy, A/m, and the resolution of
magnetic moment is higher than 5 x10® A-m?. The hysteresis loops of neutron irradiated samples were
measured by this VSM, and the relationships between dose, which is one of representative irradiation
parameter, and magnetic properties such as magnetic coercive force were examined. As result, it was
revealed that there are good correlations between them. This fact shows the possibility of nondestructive

evaluation of irradiation damage by using VSM.
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Fig.1 Photograph of a remote operated VSM.
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Table 1 List of the specifications of remote operated VSM.

Magnetization measurement unit
Range Variable in the range from +1X
10°to 0.2 A-m?.
Sensitivity < 5x10°Am?
Magnetic field measurement unit
Range +0.5/uy A/m
Linearity Within £2%
Sensitivity Within +2%
Electromagnet
Maximum
L =0.5 /uo A/m at the center
magnetic field
Uniformity +1%/10 mmDSV
Diameter of
magnetic cores >>mmé
M (10 A-m?)
T1
T1x107 Am?
-0.5 0.5
| | ’ H (1/115A/m)
L g

Fig. 2 Sensitivity of magnetization measurement unit.
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Fig. 3 Relationship between magnetic fields evaluated

from current and by gauss meter.
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Fig. 4 Comparison of hysteresis loops of SUS316 measured

by the developed remote operated VSM and a normal VSM.
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Table 2 Chemical composition of SUS316 (wt%)

C Si Mn P S Cu
0.01 | 059 | 0.84 | 0.026 | 0.003 | 0.26
Ni Cr Mo \Y/ N Fe
11.19 | 16.87 | 2.23 | 0.08 | 0.08 | bal.
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Fig. 5 Dimensions of the sample. (unit: mm)
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Fig. 6 Hysteresis loops of the neutron irradiated samples.
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(b) Magnetization at 0.5/py A/m
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(c) Coercive force
Fig. 7 Relationships between dose and magnetic

properties of the neutron irradiated samples.
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Fig. 8 Relationship between coercive force and magnetic
susceptibility of the neutron irradiated samples.
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