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ABSTRACT

Radiation induced defects in metals are well known to change their physical properties and
magnetic characteristics. High energy neutron radiation causes embrittlement of reactor
pressure vessel (RPV) materials. Irradiation induced magnetic parameter changes were
measured and compared with mechanical properties for possible correlations in Mn-Mo-Ni
low alloy steel surveillance specimens. Their dose levels were in the range of 1.228x10" to
3.9x10" n/cm?. The FMR (ferromagnetic resonance), and complex permeability were applied
for the magnetic methods. FMR intensity decreased and the resonance line width increased as
the neutron dose was increased. FMR linewidth (AH) increased up to 20% and the resonance
field increased as well in the neutron dose of 3.9 x x10' n/cm®. The relaxation frequency
increases with an increase of neutron dose levels and permeability . shifts to higher
frequencies Vickers micro hardness and yield strength increased with increase of the dose
levels. The results are explained in terms of the increase of inhomogeneity associated with the
microstructural nano size defects formed due to neutron bombardment. The magnetic and
mechanical property changes showed consistent results for the assessment of radiation
embrittlement.
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