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Electrodeposition process of Fe-C film for fiber optic corrosion sensor

Ye Chengzhuo, Ding Yunhu', Mao Zuguo, Ma Aihua, Huang Xinglin, Wang Zhuyuan,
Huang Chaozhi
(Wuhan Research Institute of Materials Protection, Wuhan 430030, China)

Abstract: A technique for preparing Fe-C alloy by optical fiber electrodeposition was studied. First,
the optical fiber was coarsened, the intermediate layer of metal film was prepared by electroless
plating, and then the Fe-C alloy was electroplated. Electrochemical workstation was used to test the
influence of additives on the corrosion potential, SEM was used to observe the microstructure of the
coating, and EDS was used to analyze the element composition of the coating. Single factor experiment
and orthogonal experiment were used to optimize the process parameters , and the samples were
analyzed by Hull cell experiment. The plating process parameters were determined as follows: sodium
dodecyl sulfate 0.20 g/L, sodium saccharin 1.0-1.5 g/L, citric acid 2.0 g/L, ascorbic acid 7.0 g/L,
temperature 30 °C, pH 3.0, cathode current density 0.3—1.0 A/dm’. The results showed that the coatings
prepared by electroplating Fe-C alloy were similar to carbon steel in composition and corrosion
regulation, and can be used to fabricate corrosion sensors.

Keywords: electrochemical deposition; Fe-C alloy; fiber optic corrosion sensor
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Fig.8 Relationship between plating time and thickness
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