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Comparison of the thermal-mechanical behavior of U3Si; fuel plate in two
aluminum and zirconium claddings in a 20 MW research reactor

M. Sharifi, J. Ahmadi, S. Yadollahpour, M. Aghaie Moghanloo®
Engineering department, Shahid Beheshti University, P.O.BOX: 1983963113, Tehran, Iran.
Abstract:
One of the nuclear fuels is the fuel plates that are used in research reactors. The fuel plates

consist of two parts, fuel and cladding. In this study, the main objective is to simulate a specific
type of fuel plate, UsSi, fuel with two types of cladding, in a 20 MW research reactor using
Abaqus software. This study investigates thermal and mechanical behaviors, such as temperature
changes, stress, and strain on fuel, with two types of aluminum and zirconium cladding. Based on
the obtained results, the maximum stress and strain of the aluminum cladding are equal to 6.47x.
107 (Pa) and 1.7x10*, respectively, which are much lower and more appropriate compared to the
results obtained for the zirconium cladding. The maximum temperature difference between these
two claddings also showed that the temperature of the fuel with the aluminum cladding is about
15 kelvins lower than that of the zirconium cladding. So, based on the obtained results and the
suitable thermal-mechanical properties of the aluminum cladding compared to the zirconium
cladding, it can be said that the use of aluminum alloy for UsSi, fuel is more suitable.
Keywords: Fuel Plates, Thermal-Mechanical Behavior, Abaqus Software, Temperature
Changes, Stress & Strain, UsSi>
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