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Corrosion Resistance of Ceramic Coating on 304 Steel in Sol-Gel Method

LIU Fu, XIANG Jun, ZHANG Yue, MA Sheng-nan, ZHAO Zhi-wei

(School of Materials Science and Engineering, Liaoning University of Technology, Jinzhou 121001, China)

ABSTRACT: The work aims to improve corrosion resistance of 304 stainless steel surface. With 304 stainless steel as substrate
and aluminum isopropoxide as precursor, Al,O3 sol was prepared in the sol-gel method. Xerogel powder was subject to phase
analysis with XRD, and corrosion resistance of the ceramic coating was studied, effects of raw materials ratio, amount of pep-
tizer and different sintering temperature on surface morphology and corrosion resistance of the ceramic coating were deter-
mined. The sol as-prepared was stirred provided with ratio of ethanol to deionized water of 1:1:100, water bath temperature of
70 C and pH of 4~5. A crack-free ceramic coating featuring in uniformity, high purity and good surface quality could be pre-
pared after thermal insulation at 600 C for 30 min. Ceramic coating was composed of high purity Al,O;. The ceramic coating
exhibits excellent corrosion resistance in NaCl solution and salt fog.
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Fig.1 Surface morphology of ceramic coatings at different sintering temperature
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Fig.2 Surface morphology of partial defects on
ceramic coatings
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Fig.3 XRD patterns of ceramic coatings
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Fig.4 Mass loss curve of sample in NaCl solution:
weight loss curves of substrate and ceramic coating in 3.5%

NacCl solution, b) weight loss curves of ceramic coating in
NaCl solutions of different concentrations
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Fig.6 Macroscopic morphology of stainless steel substrate (a)
and ceramic coating sample (b) after salt spray corrosion
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Fig.7 Polarization curves of sample in 3.5% NaCl solution



Haot 121

X A5 VA IRC RIS L A% 304 B 9% T P 1k 2 B i kM BE 5T - 237 -

K H LR B BAR IX K ST 304 AR E5 A RE 1O it
T PERE AT ALOs M % IR 2 (TS i bk B, I L
NN = TR R IRZ

M cview BAFG T BT, 15 ki 2 g
A28, R 1 R, MR, SNSRI
He, ALOs BB IRZNEEM A A3, HIEM
R AIR , 100 B P 6 U 2 (A T g ek P B AN 5 AN AR 11
T J6 ol e 7 .

£ B SRS S

Tab.1 Electrochemical parameters of sample polarization
curve reaction

304 stainless steel ~ Ceramic coating

Sample matrix samples
Corrosion
potential/V 0.458 0.248
Corrosion current 2 23x10°7 3.65%10°

density/(A-cm )
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