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Wear Behavior of SUS304 Stainless Steels
in Corrosive Environment
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Abstract — Wear behavior of self-mated stainless steels in NaCl solution has been investigated. The experiment
was done in the corrosive liquid of which NaCl concentration of 0~3% and temperature of 15~90°C. Two kinds
of wear type were observed: one is ‘severe wear’ type which shows gradually increasing wear volume with
increasing sliding distances, the other is ‘mild wear’ type which shows change of wear rate from high value to
low at transition distance. The specific wear rate in severe wear type was not sensitive to the liquid temperature
and concentration of NaCl but stable at value of 1 x 10° mm’/Nm approximately.
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Fig. 1. Schematic of wear test rig.

2 vir A% Wush 2435t §ct
2. Ay Wy
21, A Az

Fig. 12 & A7l AHES 310% i d3dA=]
o] NQE ol F2d B2 243 Slstq ¥

Hgoe HAsia B g 2us - 4§ gl
Y=(furnace)S FH|3IUTE HAgH o] 25= = Yo

A28 slEle} LEREVE o83t 10~100°CH H
ollM Aoz dAHEY. g 174011 upe} FAlg-of
2 A7) A5k = FHo dHTE

F J&=E s} R AP%& 9] nigt
A ARE 3R] shtol AX|He &
7} o] AN FANFS Al FRE 3
o] FAREE 3I31T}.

22, AEHH

AR 2 S AlFEe ARe sl B0 W4
A AEZ o]gHE SUS304E It Table 19 =)
Bo] BAAE Jehidoh AlgHe] 43t x5
ebd Fig. 2004 W7 6 mm, &7 10mme] 4 4
do] M2 FE3le] viRE= FEolrt

2-3. 012 AH
A8 SIS Y AN 2l TAAD) R,

AR AR o

_]
D o il
= ol AR AR 2E [ol 93t
A
[+]

7 ]
Falgl & ulg sl

ol
Rl

od odt
BNoox H

A 2 Jhek g 4
A 24 mngAe F APES I

Journal of the KSTLE

ol#7 - SE - 7YY - WA

Table 1. Material specification of specimens

Mechanical Properties Chemical Composition [wt%]

Tensile strenth [MPa} 510 C 0.08
Si 1.00
Yield strenth [MPa] 202 Mn 2.00
P 0.04
Elongation [%] 35 S 0.03
Reduction of area [%)] 60 Ni 9.5
Cr 19.0
Hardness [HB] 187
Fe Bal.
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{b) Lower specimen
Fig. 2. Configuration of specimens.
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Table 2. Test conditions
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No Normal load {N] Sliding speed [m/s]

Concentration of NaCl [wt%]

Water temperature {°C]

1 0.0 (distilled water) 15, 20, 35, 50,60, 75, 90
2 0.001 20, 50, 60, 75
3 4138 0.201 0.1 20, 50, 60, 75, 90
4 1.0 20, 60
5 30 20, 50, 80
70 4
= Total

o Lower specimen

--A-- Upper specimen

Wear volume [mm’]
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Fig. 3. Wear volume as a function of sliding distance
(severe wear type).
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Fig. 4. Worn surface @ NaCl=0.1%, temp.=75°C,
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Fig. 5. Wear volume as a function of sliding distance

(mild wear type).
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Fig. 6. Worn surface @ NaCl=0.001%, temp.=20°C,
sliding distance=1447 m.
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Fig. 7. Wear volume as a function of sliding distance @
NaCl=0.1%.
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Fig. 8. Wear volume as a function of sliding distance @
NaCl=3%.
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