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Improvement of anti-corrosive property for alloy plated steel sheet by UV
curable organic-inorganic hybrid coatings
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According to its merits about high curing speed and low emission of volatile organic compounds, UV curable
inorganic-organic coating technology has been developed as an alternative for toxic and carcinogenic chro-
mate-based treatments for years. It is consistently observed that ultra-thin films offer excellent corrosion
protection as well as paint adhesion to metals. Based on the tetra-ethylorthosilicate(TEOS) and methacrylox-
ypropyl trimethoxysilane(MPTMS), inorganic sol was synthesized and formed hybrid networks with UV
curable acrylic monomer, 6-hexanediol diacrylate(HDDA), trimethylolpropane triacrylate(TMPTA), pentaer-
ylthritol triacrylate(PETA). Several methods were used to test their properties such as salt spray test, potentio-
dynamic measurement, tape peel test, etc. It was shown that anti-corrosive property and stability of storage
were affected by the molecular ratios of inorganic and organic compounds. It was not only the stability
of storage, but had a excellent anti-corrosive, paint adhesive, and anti-solvent properties in a final molar
ratios of 0.6/0.04/0.86/0.005 (TEOS/MPTMS/Acetone/HNO3) and 0.08/0.106/0.081/0.02 (TMPTA/HDDA/

PETA/photo initiator).
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B2 VOCs(volatile organic compounds)
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Table 1. Blending ratios for the fabrication of inorganic sol

[unit: mol]
Samples|] TEOS MPTMS Acetone 0.IM HNOs
) 0.48 0.2 0.86 0.005
® 0.6 0.2 0.86 0.005
©) 0.6 0.4 0.86 0.005
@ 0.48 0.4 0.86 0.005
® 0.48 0.2 1.2 0.005
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Table 2. Blending ratios for the fabrication of UV curable organic
compound

[unit: mol]
Samples| TMPTA HDDA PETA Photo-initiator
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Fig. 1. UV-vis spectroscopy for UV curable hybrid solution

29



JONGWON-PARK, KYUNGHWANG-LEE, HYUNJU-NA, BYUNGKYU-PARK, YEUNGSUB-NAM, AND SHINHYUB-HONG

— After UV curing
sveves Befor UV curing

4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm™)

Fig. 2. FT-IR spectrum for UV curing befor/after of UV curable
hybrid solution.
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Fig. 3. FIB-TEM results for the cross-section of UV curable hybrid coating layers.
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Fig. 4. Potentiodynamic results for UV curable hybrid
coating layers.

Table 3. Results of potentiodynamic polarization tests of different
samples in 3.0wt%NaCl solution

substrate -1.001 4.71x10°°
Po, 1+a -0.99 3.61x10°
Px, 1+b -0.963 3.52x10”
Px, 2+a -0.936 2.32x10°
Po, 2+b -0.928 4.57x10°
Px, 3+a -0.926 1.46x10°
Px, 3+b -0.933 1.6x107
Px, 4+a -0.958 4.99x10°
Px, 5+a -1.008 6.32x10”
Po, 5+b -0.999 4.6x10°
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Table 4. Storage stability according to ratios of inorganic-organic components

Blend Stability Blend Stability Blend Stability Blend Stability Blend Stability
@® + @ | gelation | @ + @ | gelation | @ + @ good @+ @ good ® + @ | gelation
® + ® | gelation | @ + ® | gelation | @ + ® good @ + ® | gelation | ® + ® | gelation

AH
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i L
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Fig. 6. Tape peel test results after spray paint on the UV curable hybrid coating layers
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