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The Relationship between a Wear Depth and a Decrease
of the Contacting Force in the Nuclear Fuel Fretting

Young-Ho Lee' and Hyung-Kyu Kim

Korea Atomic Energy Research Institute

Abstract — Sliding wear tests have been performed to evaluate the effect of normal load decrease on the wear
depth of nuclear fuel rods in room temperature air. The objectives of this study are to quantitatively evaluate the
supporting ability of spacer grid springs, to estimate the wear depth by using the contacting force decrease and
to compare the wear behavior with increasing test cycles (up to 107) at each spring condition. The result showed
that the contacting load decrease depends on the spring shape and the applied slip amplitude. The estimated wear
depth is smaller when compared with measured wear depth. Based on the test results, the wear mechanism, the
role of wear debris layer and the spring shape effect were discussed.
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Fig. 1. Schematic view of the spring shape and contact
condition with fuel rod specimen.
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Fig. 2. Schematic view of fretting wear tester for room
temperature air and water condition.
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Fig. 3. Results of P-8 curve at spring A and B; Note
that spring stiffness of spring A is about 40% larger
than that of spring B.
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Fig. 4. Variation of contacting loads with increasing
fretting cycles.
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Table 1. Comparison of wear test results

Spring A B
Slip Amp. [um] 50 100 50 100
Vol. [mm’] 0.095 0.166  0.018 0.112
Depth [um] 60.8 65.5 25.0 52.8
Area [mm’] - 6.62 - 7.63
Esti.D [um] 164 205 188 202
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Fig. 5.OM results wear tests (the same
magnification); (a) spring A at 50 um, (b) spring A at
100 pm, (c) spring B at 50 yum, (d) spring B at 100 pum.
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Fig. 6. Measurement results of 2-D surface profile of
worn surface.
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Fig. 7. Measurement results of 2-D surface profile of
worn surface.
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