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Fretting Wear Characteristics of STS304 Steel in Seawater

Eun Gu Kim, Tae Hyung Kim and Seock Sam Kim

Graduate School, Department of Mechanical Engineering, Kyungpook National University
*Department of Mechanical Engineering Kyungpook National University

Abstract — The fretting wear characteristics of STS304 steel in seawater were investigated experimentally. A
fretting wear tester was designed to be suitable for this fretting test. This study was focused on the effects
due to the combination of normal load, slip amplitude and number of cycles and corrosive environment as
the main factors of fretting. The results of this study showed that the wear volume increased abruptly at slip
amplitude between 70 um~100 um by fracture of oxide layers but above that slip amplitude the wear vol-

ume increased steadily.
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Fig. 1. Schematic diagram of fretting wear tester.
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Fig. 2. Crossed cylinder arrangement of two.
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Table 1. Chemical composition and mechanical properties of STS304 cylinder

Chemical composition(%)

C Si Mn | P

S | Ni Cr Mo

~0.08 ~1.00 ~200 [ ~004

~003 | 80~110 18.0~20.0 -

Mechanical properties

Yield Point MPa Tensile Strength MPa Elongation % Reduction of Area % Hardness (HB)
2020 min 5100 min 35 min 60 min 187
Table 2. Chemical composition of artificial seawater 13F
(gL) (pH8.2) 12f e o
NaCl 490.68 g NaHCO, 402 ¢g "E 1of S
MgCl, 22223 g KBr 201g p g:: :gjggﬁg
Na,SO, 81.88 g SrCl, 0.85¢g G o7k
CaCl, 3070 g H.BO, 054 ¢ gt
KCl 1389 ¢ NaF 0.06 g S o4t
g 0:2 F
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Fig. 3. Wear volume as a function of number of cycles
at 20N.
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Fig. 4. Wear volume as a function of slip amplitude at
1X16° cycles.
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Fig. 5. SEM photograph of a worn surface (70 pm,
100 N, 1 X 10° cycles).
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Fig. 6. SEM photograph of a worn surface (100 pm,
40N, 3 X10° cycles).
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Fig. 7. Specific wear rate as a function of normal load
at 1< 10° cycles.
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Fig. 8. Specific wear rate as a function of slip
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Fig. 9. SEM photograph of a worn surface (200 pum,
80N, 5X10° cycles).
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Fig. 10. Weight % of elements on surface(100 pm, 40
N, 3X10°.
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