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A Study on the Sliding/Impact Wear of a Nuclear Fuel Rod in Room Temperature Air:
(I) Development of a Test Rig and Characteristic Analysis
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Abstract

A new type of a fretting wear tester has been designed and developed in order to simulate the actual vibration
behavior of a nuclear fuel rod for springs/dimples in room temperature. When considering the actual contact
condition between fuel rod and spring/dimple, if fretting wear progress due to the flow-induced vibration
(FIV) under a specific normal load exerted on the fuel rod by the elastic deformation of the spring, the
contacting force between the fuel rod and dimple that were located in the opposite side should be decreased.
Consequently, the evaluation of developed spacer grids against fretting wear damage should be performed
with the results of a cell unit experiments because the contacting force is one of the most important variables
that influence to the fretting wear mechanism. Therefore, it is necessary to develop a new type of fretting test
rig in order to simulate the actual contact condition. In this paper, the development procedure of a new fretting

wear tester and its performance were discussed in detail.
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Fig.1 A schematic views of fuel rod contact points.
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Fig. 2 Evaluation result of flow-induced vibration (FIV)
by using a 5x5 partial fuel assembly [6].
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Fig. 3 Variation of the normal force with increasing
fretting cycles at each spring condition in room
temperature air: (a) concave shape, (b) convex shape [7].
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Fig. 4 Schematic cross-sectional configurations of PWR
fuel rod and annular fuel.
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Fig. 6 Result of FE analysis for developing a bi-axial
load cell of a fretting wear test rig.
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Fig. 7 Rod motion at an actuating position.
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