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Abstract — Fretting is the oscillatory motion with very small amplitudes, which usually occurs between two solid
surfaces in contact. Fretting wear is the removal of material from contacting surfaces through fretting action.
Fretting wear of steam generator tubes in nuclear power plant becomes a serious problem in recent years. The
materials for the tubes usually are Inconel 690 (I-690) and Inconel 600 (1-600). In this paper, fretting wear tests
for 1-690 and I-600 were performed under various applied loads in water at room temperature. Results showed
that the fretting wear loss of I-690 and I-600 tubes was largely influenced by stick-slip. The fretting wear mech-
anisms were the abrasive wear in slip regime and the delamination wear in stick regime. Also, I-690 had some-

what better wear resistance than I1-600.
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Fig. 1. Schematic diagram of fretting tester and
dimensions of tube specimens and flat specimen: (a)
fretting tester; (b) tube against tube test; (c) dimensions
of tube specimens.
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Table 1. Chemical compositions (wt. %) and mechanical
properties of Inconel 690, Inconel 600, STS 304

Chemical
compositions

Inconel 690 033 026 295 59 105
Inconel 600 0.5 05 17 72 9.1
STS 304L  0.55 1.81 18.3 82 71

Si Mn Cr Ni Fe

Mechanical ~ Hardness S;:E;h [Sjtlrt:;;f
properties HV) (MPa) (MPa)
Inconel 690 193 326 727
Inconel 600 194 245~350 561
STS 304L 250 270 600
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Fig. 3. Wear volume of Inconel 690 and Inconel 600 by
load increase (classification of stick-slip regime).
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Fig. 5. SEM micrographs of the worn surfaces formed
on Inconel 690 tube specimens tested for 10 hours: (a)
slip regime (40 N, x40), (b) is magnified image (x1,000)
of (a); (c) stick regime (90N, x100), (d) is magnified
image (x500) of (c), respectively.

Fig. 6. SEM micrographs of the worn surfaces formed
on Inconel 600 tube specimens tested for 10 hours: (a)
slip regime (40N, x40), (b) is magnified image (x1,000)
of (a); (c) stick regime (90N, x100), (d) is magnified
image (x4,000) of (c), respectively.
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Fig. 8. Topographic graphs of the worn surfaces by
time passage: (a) Inconel 690 and (b) Inconel 600.
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