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Fig.1 Schematic diagram of electroplating setup used for the

deposition of Cu interphase on the surface of carbon fiber
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Fig.2 SEM image of the carbon fibers before pretreatment (a)

and macrograph of Cu interphase (b)
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Fig.3 SEM image of the carbon fibers after pretreatment (a) and

macrograph of Cu interphase (b)
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Fig.4 SEM images of Cu interphase deposited in two different elec-

troplating solutions: (a, b) without additives and (c, d) with

additives
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Fig.5 XRD patterns of Cu interphase deposited on carbon fibers

in different electroplating solutions
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Fig.6  Surface morphologies of Cu interphase deposited in diffe-

rent electroplating solutions: (a) pH=0.8 and (b) pH=3
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Fig.7 SEM images of Cu interphase deposited in electroplating
solution for different plating time: (a) 4 min, (b) 6 min, and

(c) 10 min
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Deposition of Cu on Carbon Fibers and Influence Mechanisms

Lv Zhaozhao', Sha Jianjun', Lin Guanzhang', Zhang Zhaofu', Zu Yufei',
Dai Jixiang', Xian Yugiang®, Zhang Wei’, Cui Ding”, Yan Conglin®
(1. State Key Laboratory of Structural Analyses for Industrial Equipment, Dalian University of Technology, Dalian 116024, China)
(2. China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: In order to improve the wetting behavior and refrain the chemical reaction, to prepare an interphase between carbon fiber and
aluminum matrix is essential. In the present paper, conventional electroplating equipment was improved to deposit copper interphase on
the carbon fibers. It was found that the improved equipment could effectively prepare a homogeneous interphase on carbon fibers with the
help of fiber pretreatment. On this basis, the influence of plating additives, pH value of electroplating solution and plating time on the
quality of copper interphase was investigated. The scanning electron microscopy and X-ray diffractometer were applied to characterize the
microstructure and the consisting phase of interphase. The results indicate that a fine copper interphase with good interfacial bonding
strength can be uniformly deposited on the carbon fibers with the help of plating additives. For obtaining a continuous copper interphase,
the pH value of 0.8 is appropriate. Besides, the interphase thickness almost linearly increases with the increase of plating time under the
appropriate condition.

Key words: carbon fiber; electroplating; Cu interphase; metal matrix composite
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