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[ Abstract ]

430 stainless steel surface. The analysis of Fourier transform infrared ( FTIR) spectroscopy, contact angle, polarization curves

Self-assembled monolayers of 1H, 1H, 2H, 2H-Perfluorodecyliriethoxysilane ( PFDS) were formed on the

and electrochemical impendence spectrum, and corrosion morphology in ferric chloride solution were used to study the adsorption
of PFDS SAM and its corrosion inhibition performance for 430 stainless steel. The results showed that PFDS SAM exhibited bet-

ter corrosion resistance at 2 h self-assembling time point, and the PFDS SAM formed at the curing temperature of 150 °C for 1h

has more excellent corrosion inhibition performance.
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Tab.1 Chemical composition of the used 430SS

JLE C Si Mn P S Ni Cr Mo Fe
FiERAE(FRAE) /%  <0.12  <0.75 <1.00 <0.040 <0.030 <0.60 16.00~18.00 2.00~3.00 A
B8 (—m) /%  0.04 0.30 0.45 0.02 0. 004 0.30 16.3 2.5 A

1.2 MWK FE
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FL A2 BH B 78 JF B R A R AT E , SCIE AE A S
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Fig. 1 The FTIR spectra of PFDS SAM
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Fig. 2 The polarization curves of 430 SS electrodes

with different assembly time
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Tab.2 The electrochemical parameters

corresponding to fig.2

At/ E,,/mV  E/mV ] /(A-em”) IE/%
0 -376 -76.3 4.25%x107°
0.5 -285 85.7 1.12x107° 73.55
1.0 -217 97.6 8.20x1077 80. 62
2.0 -153 294.0 4.60x107 89.04
2.5 -198 206.0 6.30x1077 85.25
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Fig. 3 The polarization curves of 430 SS electrodes
cured at different temperature
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Tab.3 The electrochemical parameters

corresponding to fig.3

EfLiRE/C E,./mV

E,/mV J /(A-em™) 1E/%

100 -343.62 18.39 1.34x10°°  68.55

150 -152.82 287.70 4.60x1077  89.04

200 -228.10 149.22 9.20x107  78.60
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Fig. 4 The Nyquist plots of 430SS electrodes

with different assembly time
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Tab.4 The electrochemical parameters

corresponding to fig.4

2R/ R,/ (Q - sz) Cy/ (F- cmfz) n
0 756 8.55x107° 0.8344
0.5 3614 3.94x107° 0.9082
1.0 5380 2.58x107° 0.9108
2.0 8659 2.16x107° 0.9264
2.5 7194 3.50x107° 0.9194
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Fig. 6 The Nyquist plots of 430SS electrodes

cured at different temperature
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Tab.5 The electrochemical parameters

corresponding to fig. 6

BALIREE/C R/ (Q+em®)  Cu/ (F-em™) n

100 2332 3.23x107° 0. 8351

150 8659 2.16x107° 0.9264

200 3526 3.59%107° 0.9369
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Tab. 6 The contact angle data of 430SS sample

iR el (o)
/h 1R 2K 3k ¥H
0 29.0 28.5 29.5 29.0
0.5 98.5 99.5 101.5 99.8
1.0 106.5 106.0 107.0 106.5
2.0 117.5 118.0 118.5 118.0
2.5 113.0 112.5 113.5 113.0
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Fig. 7 The corrosion morphologies of 430SS samples
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