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Abstract

Fretting wear test is conducted for a PWR fuel rod. Five different shapes of the spacer grid spring are designed
and fabricated. The tubes and the springs are made of Zircaloy-4. A fretting wear tester is specially designed for
the present research, which is introduced in detail in this paper. The tests are conducted in air and at room
temperature. The test conditions, i.e. the normal and shear forces on the contact, the slip range and the number of
cycles, are set to be the same. The contact contour of the spring is a concave, aflat or aconvex. The influence of
the axial and transverse slip directions is aso investigated to incorporate the actual tube motion caused by a
flow-induced vibration in areactor. A surface roughness tester is used to measure the wear depth and the contour
of the worn surface of the tube. Wear volume is also evaluated, for which an agorithm using the signal
processing technique is developed. It is found that the wear is severer when the slip direction is axial, and if the

support has a convex contour.
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Mechanical properties (at room temperature)

] Yield strength o ) ] )
Tensile strength Elongationin 2” Elastic Modulus Poisson’s Ratio
(0.2% offset)
470 MPa 315 MPa 31% 136.6 GPa 0.294
Chemical composition (wt. %)
S Fe Cr @) C S Zr
1.28 0.22 0.12 0.114 0.013 0.010 remained
2.
Spring shape | Contact contour End condition Contact length intended | No. contacts
A Concave Clamped at both ends 5.0 mm 1
B Concave Cantilever 11.1 mm 1
C Convex appr. Cantilever appr. Hertzian 2
D Flat Clamped at both ends 20 mm 1
E Flat Clamped at both ends 2.3 mm 1
2 (intended contact length)
A, B D, E
C , C
(Ra) 0.76 um 0.67 um
2.2
2 3
2
LVDT(Linear

Variable Differential Transformer)
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Fretting Wear Tester
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201N ( ) 14 +£1pm
30 Hz
15 N
300,000
MITUTOYO (SV-624) stylus

80 um stylus 0.5 mm/min



Transverse direction
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Raw data of
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(gross slip)
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