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ABSTRACT
In order to improve the corrosion resistance of metal substrate, the sol-gel process is used to

prepare a multi-component inorganic coating of TiO
2
-SiO

2
on the stainless steel 304L substrate by

using spin coating. In the experiment, the reaction mechanism of sol-gel process and the

crystallizability of samples prepared at different temperature are analyzed by TGA, DSC, FT-IR,

and XRD. In the corrosion test, some parameters, such as the TiO
2

concentration, sintering

temperature and sintering time are discussed by polarization method. Under the operating

conditions of this study, the better anti-corrosion performance of the films are prepared at Ti/Si =

1, calcinations temperature = 630 and calcinations time = 3h. And the current density of the

coated substrate is 0.00039 A/cm2 better than that of uncoated (0.023 A/cm2). Results indicated 
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that a stainless steel 316L plate coated with TiO
2
-SiO

2
films characterized a better corrosion on stainless steel.

Keywords: Sol-gel process, Electrochemistry, Corrosion, Coating, TiO
2
, and SiO

2
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TiO
2

TGA

Fig.1 Thermogravimetric analyses of TiO
2
-SiO

2
film,

Ti/Si = 0.1, 0.55, 1 and 100% TiO
2
.

TiO
2

DSC

Fig.2 Differential Scanning Calorimeter analyses of

TiO
2
-SiO

2
film, Ti/Si = 0.1, 0.55, 1 and 100%

TiO
2
.
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TiO
2

FTIR

Fig.3 FTIR spectra of TiO
2
-SiO

2
film at different

compositions.

Ti/Si=0.1 XRD

Fig.4 XRD patterns of Ti/Si = 0.1 at different

sintering temperature (a) 100 , (b) 450 , (c)

630 and (d) 750 .

Ti/Si=0.55 XRD

Fig.5 XRD patterns of Ti/Si = 0.1 at different

sintering temperature (a) 100 , (b) 450 , (c)

630 and (d) 750 .

Ti/Si=1 XRD

Fig.6 XRD patterns of Ti/Si = 0.1 at different

sintering temperature (a) 100 , (b) 450 , (c)

630 and (d) 750 .

Table 1 The current density for different preparing

conditions
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