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A study on wear mechanism of tube fretting affected by support shapes
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ABSTRACT: Fretting wear test in room temperature air was performed to evaluate the wear
mechanism of fuel rod using a fretting wear tester, which has been developed for experimental study. The
main focus was to compare the wear behaviors of fuel rod against support springs at different contact
geometries (i.e. concave and convex) and slip directions (axial and transverse). The wear on the tube was
examined by the surface roughness tester, which measures the volume. The result indicated that with
change of contact geometry from SN of normal load to 0.lmm gap, wear volume of tube increased in the
condition of concave spring, but slowly decreased in convex spring. From the results of SEM observation,
wear mechanism of each test condition was also depend on the above contact parameters. The wear
mechanism of each test condition in room temperature air is discussed.
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Table 1. Mechanical properties of tested specimen

. e
VI gdiesteength  Hlongalion | Blsticiooldus  TCE0n®
stress ratio

315MPa 470MPa 31% 136.6GPa 0.294
Table 2. Chemical composition of tested specimen [wt.%]
Zr Sn Fe Cr (0] C Si
Bal. 1.28 0.22 0.12 0.114 0.013 0.01
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2. AlEurY Fig. 1 Fretting wear specimen.
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SAEZ 9.5mm 2 2Z 1 0.6mm 2 SH e
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S8 (concave) BHE JIXN2 Y& Fig. 2 Schematic diagram of fretting wear tester.
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Fig. 3 Effect of contact geometries on the wear
volume of fuel rod.
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(a) Axial
Fig. 6 Variation of worn surface morphology with
slip direction.

(b) Transverse
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Fig. 7 Comparison of wear mode between axial
and transverse slip.
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