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Anti-corrosion Behavior of Fluorocarbon Coating After Cyclic Salt Spray Test
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ABSTRACT: The corrosion protection behavior of fluorocarbon coating after cyclic salt spray test was investigated in this pa-
per. The cyclic salt spray test was carried out according to GB/T 31588.1. The electrochemical impedance spectroscopy (EIS),
adhesion, gloss and color difference tests were used to characterize the performance of the fluorocarbon coating. The electro-
chemical impedance spectroscopy data were fitted with equivalent circuit diagrams to evaluate the corrosion protection per-
formance of the coating after salt spray test. After 1440 h of cyclic salt spray test, the coating had no tarnish, discoloration and
powdering, the modulus value dropped from 1.42x10"'Q-cm? to 7.26x10'°Q-cm?. The results indicated that the fluorocarbon
coating still has excellent corrosion protection performance after the cyclic salt spray test.
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Tab.1 Cycle A test procedure and parameters of GB/T 31588.1—2015
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Tab.2 Test results of the coatings after cyclic salt spray test

WS JOLR%  AE KOt 6 Bk Z& B T TR Rl K& RFEOES Sa%Y%

3-4 -2.0 0.6 0 0 0 0 0 0 0 0 0 0 0 0
3-5 -1.4 1.3 0 0 0 0 0 0 0 0 0 0 0 0
3-6 -1.3 0.5 0 0 0 0 0 0 0 0 0 0 0 0
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Fig.1 Appearance photos of the coating samples before (a) and after (b) cyclic salt spray test
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Fig.2 Micromorphologies of the coating before (a) and after
(b) cyclic salt spray test
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Tab.3 EDS analysis of the coating composition before and
after cyclic salt spray test

BT e
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% /% % /%

C 68.59 81.43 54.21 65.83

O — — 16.06 14.64

F 20.45 15.35 22.73 17.45

S 2.23 0.99 1.27 0.58

Cr 5.37 1.47 3.53 0.99

Cu 3.37 0.76 2.19 0.50
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Fig.3 EIS plots of the coating after salt spray test for different time: a) Nyquist; b) Bode; c) phase angle
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Tab.4 Equivalent circuit parameters of the coating after different salt spray test times

Eh % it E]/h Rou/(Q-cm?) CPE,(F-cm™?) Nout R/(Q-cm?) CPE;,/(F-cm™?) Nin
0 4.38x10" 8.63x107"! 0.971 3.72x10° 2.76x107* 0.748
240 9.37x10° 4.61x107° 0.921 1.40x10" 1.34x107'° 0.930
720 2.42x10° 5.45x107"° 0.870 2.75x10" 2.40x107'° 1.000
1440 1.90x10° 1.64x107"° 0.992 3.60x10" 1.65%x107'° 0.940
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