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Abstract: To investigate the influence of phytic acid-silane composite coating on the corrosion behavior of cold-rolled steels,
phytic acid (PA) conversion coating, silane coating and phytic acid-silane composite coating were fabricated on the cold-rolled
steel substrate through a simple immersion method. Scanning electron microscope was used to study the microstructure and
surface morphologies of the cold-rolled steel before and after being covered by the phytic acid conversion coating and phytic
acid-silane composite coating. Chemical bond and surface functional groups of the phytic acid conversion coating using IR and
XPS. The anti-corrosive performance and stability of the phytic acid-silane composite coating were investigated by the
polarization curve, electrochemical impedance spectroscopy and salt spray test methods, respectively. The results show that the
anti-corrosive performance and stability of phytic acid-silane composite coating are much better than that of the single silane
coating. The phytic acid chemical conversion coating one side can improve the adhesion between the silane coating and the
steel substrate. On the other hand, it can improve the anti-corrosion performance of the composite coating due to the
synergistic effect.
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Fig.l Surface morphologies of naked cold-rolled steel, phytic acid (PA) conversion coating and PA-silane composite coating
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Fig.2 AFM images of naked cold-rolled steel before and after treatment with PA conversion coating
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modified by phytic acid (PA) conversion coating, silane coating
and PA-silane composite coating
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by bare silane coating in 3.5% sodium chloride solution
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Table 1 Eelectrochemical parameters obtained by fitting EIS data shown in Fig 7 with equivalent circuits shown in Fig 9(a) and Fig 9(b)

Oa Oai

Soak time/h Ra/(10° Q-cm?) R/ (10° Q- ecm? W/ 107
Yo/ (10" Q- 'em*-s") n Yo/ (10" Q' cm?-s") n
0 4.772 0.8 4.192 7.003 0.81 19.36
24 4.880 0.8 2.546 2898 0.70 12.44
48 5.732 0.8 1.473 24070 0.62 8.748
72 61170 0.63 4.329 1.719
96 974.8 0.61 1.724 173.3
120 104900 0.80 1.247 112.1

F2 FAED) FARHFNEEES PBEAEFHRNIEHITUSASEERUFSY

Table 2 Electrochemical parameters obtained by fitting EIS data shown in Fig 8 with equivalent circuits shown in Fig 9(b)

Soak time/h 9 Ra/ (10° Q-cm?) Qu Ret/ (10° Q-cm?)
Yo/ (107° Q"-cm™s") n Yo/ (10 Q"-cm™-s") n
0 1388 0.80 8.324 6.831 0.65 6.597
24 1.432 0.80 4.629 11.75 0.70 4.796
48 1.966 0.80 3.613 15.68 0.71 3373
7 1.858 0.98 2.649 23.85 0.80 2.527
96 2.824 0.94 2.081 35.39 0.71 2.008
120 2.943 0.80 1344 59.12 0.69 1382
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(a) PA-silane composite coating
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Fig.10 Photos of phytic acid-silane composite coating and its after hammer experiment, frame experiment and taping three times with

sticky tape
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Fig.11 Silane coating sample and PA-silane composite coating samples after salt spray of 0. 12, 24, 36 h
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