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Optimization of Continuous Nickel Plating on Carbon Fiber.Surface by Orthogonal Design
Zhao Xiaoli**?, Qi Shuhua', Liu Jianjun*, HahXiao’
(1. North Western Polytechnical University, Xi’ an 710072, China ;2. Xi’ an Carbon Material Co., Ltd., Xi’ an 710025, China)

Abstract : The process parameters of continuous nickel plating on carbon fibers were optimized by orthogonal design method
with the resistivity of nickel-plated carbon fibers as the object of investigation. The surface of carbon fiber was electroplated by L, (3%)
orthogonal experiment. Electroplating temperature.,.current density, electroplating time was used as three factors. The adhesion of
nickel coating on carbon fiber and carbon fiber was measured by the method of cold and hot cycling. The elemental composition and
chemical state of nickel-coated carbon fiber were studied by X-ray photoelectron spectroscopy. The mechanical property of nickel-
coated carbon fiber was measured by electronic universal testing machine. The results show that the optimum treatment conditions
are as follows : electroplating temperature 50°C, current density 0.5A /dm?, electroplating time 6 min. The nickel coating and car-
bon fiber are tightly bonded by Ni—-C-O bond, and some metal nickel on the surface is oxidized to form NiO. Due to the existence
of nickel coating, the interfacial adhesion between nickel-coated carbon fiber and resin is changed, which leads to the decrease of
mechanical properties of nickel-coated carbon fiber.

Keywords : orthogonal experiment ; nickel-coated carbon fiber ; cold and hot cycling ; electroplating temperature ; current
density ; electroplating time
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