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Experimental Study on Critical Slip Amplitude of Fuel Rod Fretting Wear
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Abstract

Critical dip amplitude of fuel rod fretting wear is investigated experimentally. A cladding tube and a spacer
grid spring of flat contour are used for contacting specimens. The specimens are made of Zircaloy-4. Fretting
wear tester specialy developed for fuel rod fretting is used for the experiment. Wear on the tube is examined
by measuring microscope. Partial and gross dlip conditions are classified from the obtained wear shape.
Surface roughness tester is also used to measure the wear depth and contour, from which wear volume is
evaluated. The critical slip amplitude from which a considerable increase of the wear volume is found to be
coincident with the slip amplitude from which partial slip condition changes to gross slip one. The critical dlip
amplitude increases as normal force increases. So a new fretting map is suggested. It is regarded that the
critical dlip amplitude is hard to occur during the flow-induced vibration of afuel rod when the dimensions of
KOFA 17X 17 is considered. Wear of partial dlip condition isthought to evolvein fuel fretting problem.
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p 10N 30N 50N
d Depth | Volume | Wear Depth Volume Wear | Depth | Volume | Wear
(mm) | (10° mm®) | Type (nm) (10°mm® | Type | (mm) | (10° mm®) | Type
10 mm | 10.51 62.36 1 7.02/6.56° | 20.24/17.91" | 1/1 - - -
30mm | 5.30 31.02 1 9.29/3.60 32.30/6.56 1/1 9.74 42.89 1
83.82/
50mm | 8.08 500.57 2 16.98/23.93 299,75 1/1 2.47 3.10 1
3057.93/

80mm | 19.11 1258.40 2 20.84/17.59 2534 75 2/2 | 23.36 198.91 1

100 5417.76/

m - - - 29.81/22.51 4129.68 2/2 | 26.03 | 5063.47 2

150 11203.71/

m - - - 39.84/50.26 17587 77 2/2 - - -

200 22016.01/

mn - - - 50.98/57.55 24036.66 2/2 - - -
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