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Abstract

Discuss the influence of different mechanical sliding working conditions on the corrosion and wear
performance of 304 stainless steel in artificial saliva environment. Polarization scans of the poten-
tial of stainless steel in artificial saliva under static (sliding but not loading) and dynamic conditions.
According to the obtained polarization curve, -0.2 V was selected as a constant potential in the
anode region. Investigate the effect of different mechanical sliding working conditions on the cor-
rosion current of 304 stainless steel in artificial saliva under constant potential conditions, and cal-
culate the corresponding wear rate. The experiment found that by changing the mechanical sliding
conditions, that is, the contact frequency, contact time, and contact load, it can be clearly seen that:
Under the condition of constant contact load and sliding cycle, the wear rate and wear amount in-
crease with the increase of contact frequency, but the wear amount does not change much; Under
the condition of constant contact load, the wear rate increase with the increase of sliding time, but
the wear rate does not change much; Under the condition of constant contact frequency and slid-
ing time, the wear rate of stainless steel change significantly with the increase of contact load.
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2.1. MREHALE
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N LHER FIFC ] ISO/TR10271 K58 e, A 1 1f JUM 3 2 fc: NaCl 0.4g , KCI 0.4 g, NaH,PO,-2H,0
0.78 g, CaCl,2H,00.795¢g, Na,S-2H,0 0.005¢, JK#* 1.0 g, Z&M/K 1 Lo {8 H 7L R VRIS HI pH (E N
5.8, IR N 37C £0.5C.

Table 1. Chemical composition of stainless steel for experiment (%)
#* 1. ZBATHEMELFER S (%)

R C Si Mn P S Ni Cr
304 AN 0.08 1.00 2.00 0.045 0.03 8.00 11.00  18.00 20.00

2.2, [EHEERSEIE

18 2 ThRe AR ik BE A5 L 304 ANERANTE 25 S0 N T MR Hh 1 R 2 3 ok ek BB E AT . SRR EIZ
R, ATHE 6 mm. H AP SRR EECOV AR, BN 6 mm. SUICRAMESN B RS TAER
(304 REFNELNER) 2L At (AQ/AGCI) LL Kkt Bt (Fr SR EAR) . ANBHRBE AN 1 om?, Frdstiibid
AL —0.3~0.9V, ZhAEMALEREA: —1.5~1.5V, FHIEFN 1 mV/S, Ffil#r A 10 N,

FHE AR | et 18] K B fk 28 A 45 AR S50 304 ANERANAE N\ T Fp 5 b B 45 2 i 11 20
78 SE56 B 0 20 3% 4% 5 N 10 N. 15 N BLR 20 N, #5473 5 % 1 Hz. 2 Hz. 3 Hz LA K 4 Hz,
PEfh it 1] 73 59)3%6 5 300 s. 600 s, 900's BAK 1200s, fH HLAZEERE 0.2 Vo

N T WA RIS AR L, TR SRS DI RS T A R . e ks e, A B S
SEM 3o Ji et B 45 150 J5 AN S AN IR R T T 3 AT W82
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Figure 1. Static/Dynamic polarization curve
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Figure 2. (a) Curve of current with time and (b) Wear rate of stainless steel at different frequencies
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Figure 3. Comparison of surface topography of wear scar at different frequencies
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Figure 4. (a) The curve of constant potential polarization current and (b) Wear rate of 304 stainless steel under different
sliding times
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Figure 5. Comparison of surface morphology of wear scars under different sliding times
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Figure 6. (a) Curve of constant potential polarization current with time and (b) Wear rate of 304 stainless steel under different
loads
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Figure 7. Comparison of surface morphology of wear scars under different sliding loads
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