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A Study on Copper hydroxide affecting the Curing and the Corrosion resistance
of Electrocoating

Wonseog YangT and Woonsuk Hwang

School of Materials Science and Engineering, Inha University, Incheon, 452-751, Korea
(Received October 18, 2013; Revised October 25, 2013; Accepted October 29, 2013)

Effects of copper hydroxide( Il ) on the curing and the corrosion resistance of electrocoating were investigated
by MEK rubbing test, electrochemical impedance spectroscopy (EIS) and Thermo-gravimetric analysis (TGA).
Curing performance of electrocoating was lowered with increasing the content of copper hydroxide(Il)
as evidenced by the MEK rub performance which decreased with increasing the content of copper hydroxide( II ).
This indicates copper hydroxide(Il) affected the blocked isocyanate reaction in the coatings, by the
decomposition of copper hydroxide( Il ) to CuO and H,O during reaction of isocyanate with nuclephiles.
Corrosion resistance of coatings also decreased with the content of copper hydroxide. This reflects the higher
barrier property in coatings with higher curing performance.
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2Cu + HyO — CuO+2H"+2e” Eo=0.057V (1)
Cu + H:0 — Cu + 2H"+2e” Eo=0.156V (2)
CusO+H,0— 2Cu0 + 2H +2e~ Eo=0.255V (3)

CuzO+H;0+20H — 2Cu(OH) z+2e” Eo=0.097V (4)
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Table 1. Sample ID and Cu(OH), content in the electrocoating

Test panel No. Bl B2 B3

Cu(OH)2 content (ppm) 0 390 780

Table 2. Properties of paint used and coating conditions
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Fig.1. Cyclic corrosion test of Nissan Motor’s CCT Mode 1.

Fig. 2. Electrical equivalent circuit for corroding coated metals.
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Fig. 4. TGA spectra for coating Bl and B3.
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| B1 B2 B3

Fig. 5. Cyclic Corrosion Test results of the samples.
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Fig. 6. Time dependence of each EIS parameter for steel substrate with different coatings(-ll- Bl1, -A- B2, -V¥- B3);
(a) Pore resistance (R;), (b) coating capacitance(C.), (c) Charge transfer resistance (R.), (d) Double layer capacitance (Ca).
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Fig. 7. Electrochemical Impedance measured after exposure in 3.5%
NaCl solution for 125 days.
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