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Fretting Wear Characteristics of the Corroded Fuel Cladding
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Abstract —Fuel cladding tubes in nuclear fuel assembly are held up by supporting grids because the tubes are
long and slender. Fluid flows of high-pressure and high-temperature in the tubes cause oscillating motions
between tubes and supports. This is called as FIV (flow induced vibration), which causes fretting wear in contact
parts of tube and support. The fretting wear of tube and support can threaten the safety of nuclear power plant.
Therefore, a research about the fretting wear characteristics of tube-support is required. The fretting wear tests
were performed with supporting grids and cladding tubes, especially after corrosion treatment on tubes, in water.
The tests were done using various applied loads with fixed amplitude. From the results of fretting tests, the wear
amounts of tube materials can be predictable by obtaining the wear coefficient using the work rate model. Due
to stick phenomena the wear depth was changed as increasing load and temperature. The maximum wear depth
was decreased as increasing the water temperatures. At high temperatures there are the regions of some severe

adhesion due to stick phenomena.
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Fig. 1. Schematic diagram of fretting wear tester.
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Fig. 2. Specimens and the fixture.
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Fig. 3. Worn surfaces of cladding tubes with increas-
ing the applied load.
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Fig. 4. Profiles of worn surfaces with increasing the
applied load.
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Table 1. Wear depth and Wear volume with in-
creasing the applied load.

ION 15N 20N 25N 30N

Wear Depth (um) 46.54 502 45.1 4363 356

Wear Volume

(x 10"m’) 089 172 1.67 178 098
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Fig. 5. Wear coefficient of corroded cladding tube.
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Fig. 6. Profiles of worn surfaces with increasing the
water temperature.
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Table 2. Wear depth and wear volume with increas-
ing the water temperature.

20°C 50°C 80°C
Wear Depth (um) 4362 3335 186
Wear Volume (x10™°m’)  1.78 0.33 0.16
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Fig. 7. Optical microscope images and SEM images
of Zr alloy tube after the fretting test.

Table 3. EDX analysis of worn surfaces with increas-
ing the temperature.

Temperature  Element Wi% At%
OK 8.7 352
20°C
Zr L 91.3 64.8
oK 20.25 59.15
50°C
Zr L 79.75 40.85
O K 29.29 70.25
80°C
Zr L 70.71 29.75
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