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Corrosion Resistance of PPy/rGO Composite Coating on Aluminum

Alloy for Aircraft Structure

QIN Wenfeng, FAN Yuhang, FU Jiawei, WANG Xinyuan, YOU Wentao
(Aviation Engineering Institute, Civil Aviation Flight University of China, Guanghan 618307, China)

Abstract: To study the corrosion resistance of the composite coating between GO and polypyrrole, a polypyrrole (PPy)
coating was prepared by electrochemical polypyrrole monomer on Al sheet through potentiostatic method. The
polypyrrole/reduced graphene oxide (PPy/rGO) composite coating was then formed by electroplating graphene oxide solution
on the surface of the PPy coating. SEM, Raman and FTIR were used to characterize the microstructure and composition of the
coating. Hydrophobicity of the coating was tested by using the contact angle measuring instrument. The corrosion resistance of
the coating was analyzed by polarization curve and EIS. The results show that the rGO coating covers the defects on the
surface of the PPy coating, which makes the surface of composite coating level and smooth. PPy/rGO composite coating
shows good hydrophobicity than the PPy coating. The corrosion current density of the PPy/rGO composite coating is smaller
than that of the PPy coating and Al, indicating that the corrosion rate is lower. Compared with the PPy coating and Al,
PPy/rGO composite coating has larger impedance arc, which indicates the PPy/rGO composite coating has stronger hindrance
to electrolyte ion in solution. Al and PPy coatings are corroded to different degrees, however, the PPy/rGO composite coatings
has no obvious corrosion Phenomenon. Therefore, the PPy/rGO composite coating has better corrosion resistance.
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Table 2  EIS fitting parameters of Al, PPy coating and PPy/rGO coating

Simples Rs/ (Q-cm?) Cc/ (F-em™) Rp/ (Q-cm?) Cai/ (F-em™) Ret/ (Q-cm?)
Al 0.70 1.03x10™° 7.70
PPy 5.59 2.63x107° 13.54 1.75%10™* 11.16

PPy/rGO 6.12 8.15x10° 15.94 2.82x107° 23.94
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