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Experimental Analysison the Influence of Contact Condition in Fuel Fretting Wear
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5N, 0N 0.1 mm

Abstract

During reactor operation, the change in the characteristic of spacer grid springs and dimples results in the
decrease of fuel rod supporting force. Since the supporting force affects fuel fretting wear, it is necessary to
investigate the influence of the force. This paper is concerned with the experimental investigation of that, to this
end, the supporting force (i.e., contacting force) was varied as 5 N and 0 N, and the gap of 0.1 mm was also
simulated in the experiment. Shape, depth and volume of wear found on the fuel rod specimen were examined
for the analysis. Total wear volume evaluated was separated with respect to the shape of the contact contour of
spring/dimple, the stiffness and the dlip direction to examine those effect in detail. As results, the dlip regime
depends on the contour shape even though the property of fuel rod vibration is the same, and the wear volume
increases considerably when the gap exists. It is also found that wear becomes much severe in the case of the

contact with spring and the axial dlip rather than with dimple and transverse dlip, respectively.
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Contact ring/Dimple . . .
Spec. # | contour P Sgr]\/ape P End Condition Contact Length intended Thickness
1 Concave different Clamped at both ends 4.5 mm 0.45 mm
2 Convex same Clamped at both ends | Depends on the contact force | 0.35 mm
RN

1 2
1.
2
(Center Rod), )
; (Fretting Tube Specimen).
(Extension Rod) span
(Center Rod)

2.2 Impacting/Sliding
Impacting/Sliding



Extension Rod Center Rod Dummy Weight

d | l| I lﬁf I —

Fretting Tube Specimen

—L1 S -
Controller O O
1 |
—I o7/ [O]
. | |
3 ; 1. Servo-Motor, 2: Eccentric Cylinder, 3: Lever, 4:

Movable Hinge, 5: LVDT, 6: Load Cell , 7: Tube Specimen.
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2. (AX) (T (Unit : %)
5N ON Gap 0.1 mm
1 2 1 2 1 2
1g AX 98.25 97.27 25.08 95.02 91.07 75.61
Tr 1.75 2.73 74.92 4.98 8.93 24.39
ond AX 39.45 45.09 30.51 82.72 61.69 79.05
Tr 60.55 54.91 69.49 17.28 38.31 20.95
3rd AX 13.14 84.29 14.20 60.66 7.64 1.86
Tr 86.86 15.71 85.80 39.34 92.36 98.14
Avg AX 68.85 71.18 27.80 88.87 76.38 77.33
T 31.15 28.82 72.21 11.13 23.62 22.67
1 just-contact
[3.7]
5N ON 0.1 mm
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