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ABSTRACT: The work aims to study the protective properties of mercapto-organosilica sol-gel coating on copper alloy H90.
Mercapto sol of mercaptopropyltrimethoxysilane (MAPMS) and ethylorthosilicate (TEOS) in different proportions were used as

precursors and acetic acid was taken as catalyst to prepare the mercapto of functionalized organosilicone sol-gel. The
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as-prepared organosilicone sol-gel was coated on copper alloy H90 by dip coating and dried at 120 “C. The electrochemistry,

salt spray, contact angle, etc., were used to study the corrosion resistance, hydrophobicityand, pencil hardness of mercapto func-

tional sol-gel coating. When the molar ratio of MAPMS:TEOS reached 1.5:1, the coating obtained the best corrosion resistance

and the self-corrosion current density was 1.16x10™® A/cm?, the pencil hardness of coating was 5H and the adhesion grade

reached level 0. In neutral salt spray test, the test group with the molar ratio of 1:1 had a few spots on the 8th day, but the corro-

sion did not expand in the next 30 days. The other test groups did not have obvious corrosion during 30-day test. The mer-

capto-organosilicone sol-gel coating has good hardness and adhesion and can significantly improve the corrosion resistance of

copper alloy H90.
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Fig.1 Polarization curves of bare copper samples and Sol-A,
Sol-B, Sol-C coated samples in 3.5% NaCl aqueous solution
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Tab.1 Electrochemical parametersfor the bare
copper and sol-gel coated copper electrodes
obtained from the polarization curves

Electrode  Eon(vs. SCE)mV  Joon/(A-cm 2) n/%
Bare —260 3.23x107°

SOL-A —280 1.02x1077 99.61

SOL-B -285 1.16x10°% 99.92

SOL-C —225 2.83x10°® 99.72
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Fig.2 Bode plots of bare copper coppers and Sol-A, Sol-B,
Sol-C coated samples in 3.5%NaCl aqueous solution
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Fig.3 Nyquist plots of bare copper samples and Sol-A, Sol-B,
Sol-C coated samples in 3.5% NaCl aqueous solution
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Tab.2 Electrochemical parametersfor the bare copper and sol-gel coated copper electrodes obtained from the Nyquist plots

Electrode QOpm/(Q's™cm ™) fgim Ram/(Q-cm?) Qa/(Q7"s™em™)  ng  R/(Q-ecm?)  W/(Q's*5-cm™) Equivalent circuit
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Fig.5 Photos of sol-gel coated samples and bare copper samples for different time exposure to salt spray
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Fig.6 Surface morphology sol-gel coated copper samples before and after salt spray
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Fig.7 Photos of water contact angles on copper samples

W2 BB IBERE , 24 TOES HIXT LE BIFEARE,
TRERE AR B RESE 1Y BUEAR , SR A RS A7
TELERT, AN T B 2 AR 1%

2.5 XL
Bl 9 U bR 2 RIAR IR R 726 A il

Pencil hardness(in H)
w

SOL-A SOL-B SOL-C

Pl 8 VAMC-BENCIR)Z SOL-A, SOL-B., SOL-C (445 RE
Fig.8 Pencil hardness of sol-gel coatings: SOL-A, SOL-B and SOL-C
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Fig.9 Morphology of different proportions of mercapto sol coatings under Fluorescence
Metallurgical Microscopy during cross-cut test
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