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An Analytical Study to Calculate the Thickness of the Radioactively
Corroded Layer of Control Rods in Nuclear Reactors

Ali Al-Doud?

Abstract

Control rods are among the pivotal components in the structure of
nuclear reactors, as they are relied upon to regulate the rate of the fission
reaction and to maintain the stability and operational safety of the

nuclear system.

Within the scope of this study, an analytical formulation was
induced -developed to accurately describe the behavior of the radiation
eroded layer formed on the surface of control rods as a result of neutron
s employed to estimate flux within the reactor core. This formulation wa
the extent of erosion caused by thermal neutrons for a range of materials

commonly used in the manufacture of control rods. The results indicate

induced erosion -that vanadium exhibits greater resistance to radiation
er materials typically adopted in the nuclear industry. compared with oth
In addition, its economic cost is considered reasonable relative to
alternative materials, making it a promising candidate for extending the
ical proposals service life of control rods. The study also presents pract
aimed at mitigating erosion without the need to replace the entire rod,
based measures that contribute to -through engineering or design
prolonging component lifetime and enhancing its operational efficiency
within the reactor.

Keywords: Corroded Layer Thickness, Thermal Neutron Flux, Control
Rods.

2 PhD in Theoretical Physics.
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