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Fretting Wear Characteristics of STS304 Steel in Seawater
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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
ampiitude 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~100um by fracture of oxide layers but above that slip
amplitude the wear volume increased steadily.
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Fig. 1 Schematic diagram of fretting
wear tester
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Table 1 Chemical composition and mechanical properties of STS304 cylinder
Chemical composition(%)
C Si Mn P S Ni Cr Mo
18.0~
~0.08 ~1.00 ~2.00 ~0.04 ~0.03 | 80 ~11.0 -
20.0
Mechanical properties
FEANYP) | QFBET, ANEEL) | varEa
g ( 2P) 37 (25) £ (EL) TEE A= (HB)
kgf/mm kgf/mm % %
206 min 520 min 35 min 60 min 187
22 Mg 4g A ¥ vhEdel guIde 23
2 Ao AL AlgHAe g4 3tg sty
A2, gL AN RAYAE 9 A% FolA vind A, o5 2 g2
gt 28 AEZ de] AHEHT Y F 5o AAEo] =Ty uvigd nmxE

°l 10mm<e! STS304(2H 8l 2304)%
obF¥ JtEfUol Aol AT Hol
2 Adste] A&t STS3047% 9 2
FFE= Fig. 20 Jebd vk} 2ot

olFANAAR LAHAH RF STS3047&
AbgEten 83 FdES 714N 4F
< KS D 3576-80°] 3 € At%¥<S Table
19l JeEpfRd

tlo ox

Fig. 2 Crossed cylinder arrangement
of two specimens
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Table 2 Chemical composition of
artificial seawater

(g/200) (pH8.2)
NaCl |490.68 g|NaHCOs| 4.02 g
MgCl. 122223 g KBr 201 g
NaSO. | 8188 g SrCl 085 g
CaClz 30.70 g| HsBO3 054 g
KCl 13.89 g NaF 0.06 g
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Fig. 3 Wear volume as a function
of number of cycles at 20N
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1x10° Cycles
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Fig. 4 Wear volume as a function of

slip amplitude at 1X 10° cycles
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Fig. 5 SEM photograph of a worn
surface(70zm,100N,1 X 10°cycles)

Fig. 6 SEM photograph of a worn
surface(100m,40N,3 X 10°cycles)
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Fig. 7 Specific wear rate as a function
of normal load at 1x10° cycles

6.0
5 cya“
ssl 10

sol —=— 20N
0 o 40N
a0p -+ 60N
35} —v— 80N
30t
25}
20}
15}
10F
05t
0.0¢

Specific wear rate, 10  “*mm*/Nm

Slip amplitude, pm

Fig. 8 Specific wear rate as a function
of slip amplitude at 1X 10° cycle
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(b)
Fig. 9 SEM photograph of a worn

surface(100im, 40N, 5% 10°cycles)
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