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Abstract

Identification of changes in the aluminum structure due to neutron radiation is crucial in the reactor fuel
clad. In some cases, the ion irradiation method, usually using a proton beam, is implemented for this
investigation. The changes in the holes of aluminum range from picometers due to the radiation of
energetic protons. In this study, positron annihilation lifetime spectroscopy was utilized to examine the
changes in holes in Al-6061 and Al-303 caused by the radiation of 2.2 MeV protons at varying levels of
radiation. This method can assess the dimensions of holes ranging from picometers to nanometers. For
both aluminum samples studied, the results indicate that the average tave value initially decreased and
then increased. This suggests that the holes became smaller, reducing vacancy defects in the early stages
of irradiation. Subsequently, the holes enlarged as irradiation continued, indicating an increase in
interstitial defects. These findings were further supported by XRD testing, which revealed that the crystal
size of the irradiated aluminum initially increased and then decreased as irradiation progressed.

Keywords: Radiation damage, Fuel clad aluminum, Positron radiation, Positron annihilation lifetime
spectroscopy
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