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Method of Crack Analysisin Fuel Fretting Problem
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Abstract

This study follows the theory of wear particle formation being caused by cracking. So to speak, in the case of
fuel fretting wear, it is explained that a crack emanates from the contact surface between the fuel rod and the
spacer grid and grows to produce awear particle. For the present analysis of the fretting crack, it is assumed that
the crack hasthe obliquity of 0° - 30° from the contact surface normal. The stress intensity factors K, and K, are
introduced for the mixed mode crack problem. A numerical program is developed by assembling the numerical
method of analyzing the contact stresses and that for the stress intensity factor using the dislocation density
function. Several sample calculations show the behaviour of K, and K;,, which are affected by the obliquity and
the contact shear force. The applicability of the stress intensity factor is also discussed by investigating the
plastic zone size ahead of the crack of present analysis, which is regarded to be a small crack problem.
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