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Application of Contact Mechanics for Fretting Damage of Fuel Rod

Part I — Influence Functions and Numerical Method

Abstract

For the analysis of the fretting problem of the fuel rods, present paper(Part I) shows the numerical method
developed for evaluating the stresses on the contact surfaces between the fuel rods and the spacer grids. Theory
of Contact Mechanics was incorporated. Contact area was regarded as a plane strain condition, so plane problem
was taken into consideration. Normal stress profile on the contact surface was assumed to be Hertzian. As for the
direction of the shear load, a closed load path, e.g. load increase in transverse — increase in axial — decrease in
transverse — decrease in axial — increase in transverse — increase in axial direction was considered for simulating
the rod vibration in a reactor core. Partial slip problem was consulted. As for the numerical method, a triangular
traction element was utilized and the corresponding influence functions were evaluated. Numerical program has
been implemented for the present analysis, of which the validity was verified by comparing the Mindlin-
Cattaneo solution.
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Numerical result
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