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Abstract — The flow induced vibration in the nuclear fuel assembly causes the fretting wear between the fuel
cladding tubes and the supporting grids. The reduction in tube thickness due to the fretting wear could be related
to the serious damage on nuclear fuel assembly. In this paper, the effect of the water flow on fretting wear of
nuclear fuel cladding tube against supporting grid was investigated through the fretting wear tester with water
spout equipment. The test results were compared with the data conducted in the stationary water. At stationary
water environment the wear debris was trapped between fretting surfaces, and then the fretting wear occurred
by three-body abrasion. However, in the case of water flow, the two-body abrasive wear was the dominant wear
mechanism, because the wear debris was easily removed by water flow.
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Fig. 1. Fretting wear tester installed with water
spout equipment.
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Fig. 2. Specimens and fretting mode for fretting tests.
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Fig. 3.1. Optical images of worn surfaces
(a) Stationary water (b) water flow.
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Table 1. Maximum wear depth of worn surfaces
with increasing the load

Maximum wear depth (um)
5N 10N 15N 20N 25N
Staionary water 31.87 46.05 3105 13.01 9.75
Water flow 3479 46.05 5005 3929 1247

Table 2. Wear amount of worn surfaces with in-
creasing the load

Wear amount (10”m’)
SN ION 15N 20N 25N
Staionary water 491 7.09 545 136 0.6
Water flow 557 981 11.04 365 095
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Fig. 3.2. SEM images of worn surfaces

(a) Stationary water (b) water flow.
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Fig. 3.3. Worn surfaces of supporting grid at central zone
(a) Stationary water (b) Water flow.

Fig. 3.4. Worn surfaces of supporting grid at central
zone (10 N).
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