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Preparation and Properties of Graphene Modified Epoxy Resin Coating
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(Department of Equipment Support and Remanufacturing, Army Academy of Armored Forces, Beijing 100072)

Abstract: To enhance the corrosion resistance of the traditional epoxy resin coatings, a composite coating with different
graphene content was prepared by combining the traditional coating with the modified graphene. The section morphology,
contact angle, thermal properties and tribological properties were characterized before and after adding different contents of
graphene coating by using scanning electron microscopy (SEM), contact angle measurement, micro infrared spectrometer,
thermogravimetric analyzer, multifunctional surface tester. The electrochemical behavior of the coating immersed in 3.5%
NaCl solution was studied by using electrochemical impedance spectroscopy (EIS) and polarization curve. The salt fog
resistance of the coating with different contents of graphene was tested using the neutral salt spray. When the graphene content
is 1%, the coating has the best properties. Compared with the unmodified graphene coating, the contact angle of the modified
graphene coating increases by 5 degrees, and the hydrophobic property of the modified graphene coating is improved. The
average friction coefficient decreases from 0.28 to 0.08, and the wear resistance is improved. The corrosion resistance of
positive shift of self-corrosion potential is significantly enhanced with the decrease of self-corrosion current. In salt spray test
for 1 800 h, no obvious corrosion occurs in coating sample with addition of 1% graphene.
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Table 1 Chemical composition of 7A52 aluminum alloy  (w/%)

Element Si Fe Cu Mn Mg

Content 0.25 0.30  0.05-0.20 02-0.5 228

Element Cr Zn Ti Zr Al

Content  0.15-0.25 4-4.8 0.05-0.18 0.05-0.15 Bal.
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Fig.1 Appearance color of graphene coatings with different

content
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Table 2 Conventional performance test of graphene coatings with

different contents

. Positive Recoil
Graphene Pencil . . .
Adhesvity impact test/  experiment/
content hardness
(kgem)  (kgem)
0 3B 0 >50 >50
0.4% 1H 0 >50 >50
0.6% 1H 0 >50 >50
0.8% 2H 0 >50 >50
1.0% 3H 0 >50 >50
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Fig.2 Contact angle of coatings with different content of graphene
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Table 3  Electrochemical polarization curve fitting parameters for
coatings with different content of graphene

Graphene content Ecorr(vs. SCEY V Leorr / (107 A-cm™)

1.0% —1.149 1.47
0.8% —-1.185 13.2
0.6% —1.194 16.8
0.4% —1.326 76
0.0% —1.388 173
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