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Development of anti-corrosive coating technique for alloy plated steel sheet
using silane based organic-inorganic hybrid materials
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Silane surface treatments have been developed as an alternative for toxic and carcinogenic chromate-based
treatments for years. It is consistently observed that ultra-thin films offer excellent corrosion protection
as well as paint adhesion to metals. The silane performance is comparable to, or in some cases better
than, that of chromate layers. Based on the tetra-ethylorthosilicate(TEOS) and methlyl trieethoxysilane(MTES),
inorganic sol was synthesized and formed hybrid networks with SiO, nano particle and polypropylene
glycol(PPG) on Zn alloyed steel surface. According to SST results, addition of 10nm and 50nm SiO, nanoparticle
in synthesized solution improved anti-corrosion property by its shear stress relaxation effect during curing
process. Also, SST results were shown that anti-corrosive property was affected by the amounts of organic

compounds.

Keywords : Zn alloy coated steel, hybrid coating, anti-corrosive, temporary corrosion protection
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Table 1. Type of samples with TEOS/MTES and MTES/PHS

Samples (tyT)}e’piO(fatse?ll;s ) calculated S. W. (measured S. W.) Coating condition
SAl 52% (21%)
SA2 E)EI()T\IS /I\H/ggf) 30% (16%)
SA3 10% (7%)
Bar coater (#9)
SA4 52% (21%)
PHS/MTES o
SAS (1.3mmol H,POy) 30% (16%)
SA6 10% (7%)

*S. W. : Solid Weight

Table 2. Experimental conditions using TEOS/MTES sol with nanoparticle dispersion

No. Substrate Base sol Dispersion of nanoparticle
SP1 blank
SP2 -
SP3 10nm SiO; (5wt%)
Galval
SP4 alvaiume TEOS/MTES 50nm SiO; (Swt%)
(S.-W. : 16%)
SP5 10nm SiO; (2.5wt%) + 50nm SiO, (2.5wt%)
SP6 minor axis(10nm), major axis(100nm)
ALOs (2.5wt%)
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Table 3. Experimental conditions using TEOS/MTES sol with
PPG

Substrate

PPG weight (wt%)
0.1
0.2
0.5
1.0
0.1
0.2
0.5
1.0
0.1
0.2
0.5
1.0

curing temp. (C)
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Fig. 1. Results for coating thickness according to S. W. ratios of TEOS/MTES and MTES/PHS sol.
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Fig. 2. Evaluating results for color difference about sol-gel coating
substrate after humidity stacking test.
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Fig. 3. SEM images for the surface of coating samples after curing;(a) SP 3, (b) SP 4, (c) SP 5, (d) SP 6
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Fig. 4. FT-IR spectrum about the coating surface of TEOS /MTES
before/after curing.
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Fig. 5. Measurement of white rust areas for TEOS/MTES sol-gel
coating on the galvalume substrate after SST.
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(© (d)
Fig. 6. SEM images for the section of coating samples with PPG
in TEOS/MTES sol ;(a) 0.1% PPG in TEOS/MTES, (b) 0.2% PPG
in TEOS/MTES, (c) 0.5% PPG in TEOS/MTES, (d) 1.0% PPG in
TEOS/MTES.
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Fig. 7. Sample images of TEOS/MTES and PPG in TEOS/MTES sol after SST 72hrs; (a) blank, (b) TEOS/MTES. 300C, (c) TEOS/MTES
+ 0.1wt% PPG, 150C, (d) TEOS/MTES + 0.1wt% PPG, 200C, (¢) TEOS/MTES + 1.0wt%, 300C.
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