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Fig. 1 Schematic diagram of experimental setup used for

electroplating of Ni coating on surface of carbon fibers
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Fig.2 Surface SEM image for carbon fibers after pre-oxidation(a) and morphology of Ni-coated fiber bundles immersed in distilled

water(b)

B3 PR A & AR SEM 1%

Fig. 3 SEM images of Ni coatings prepared in two kinds of electroplating solutions: (a), (b) Ni coating prepared in electroplating

solution without plating additives; (c), (d) Ni coating prepared in electroplating solution with plating additives
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Fig. 4 XRD patterns for carbon fibers with and without Ni

coatings
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Fig.5 Surface morphologies of Ni coating electroplated under different pH values: (a) pH=2; (b) pH=3; (c) pH=4; (d) pH=5
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Fig. 6 Relationship between coating thickness and electric

current density
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Fig. 7 SEM images of Ni coatings under
different electric current density: (a) 0.2

A/dm?; (b) 0.4 A/dm?; (¢) 0.6 A/dm®
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Fig. 8  Deposition rate of Ni coating at

different temperatures(a), surface morphology
for Ni coated at 20 °‘C(b) and surface
morphology for Ni coated at 60 ‘C(c)
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Fig. 9 Surface morphologies of Ni coating after thermal
shock test (Ni coatings prepared in electroplating solutions):

(a) Without additives; (b) With additives
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Influences of electroplating parameters on deposition of
Ni coatings on carbon fibers by electroplating technique assisted
with ultrasonic vibration

LU Zhao-zhao!, SHA Jian-junl, ZU Yu-fei!, LIN Guan-zhangl, DAI Ji-xiangl,
XIAN Yu-qiang?, ZHANG Wei*, CUI Ding®, YAN Cong-lin*

(1. State Key Laboratory of Structural Analyses for Industrial Equipment,
Dalian University of Technology, Dalian 116024, China;
2. Institute of Applied electronics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Carbon fiber reinforced aluminum matrix composite (Cy/Al-based composite) is a typical structure material
used for widely applications. To overcome the poor wetting ability and the chemical reaction between C; and aluminum,
it is necessary to electroplate Ni coatings on the surface of C;. In this study, C; were pre-oxidized and an electroplating
technique assisted with the ultra-sonic vibration were used to deposit Ni coating on the C;. The results show that such
electroplating technique could effectively deposit a homogeneous Ni coating on the C; without the ‘black core’
phenomenon. Moreover, the influences of electroplating parameters on the microstructure of nickel coatings were
investigated systematically. The interfacial bonding strength between Ni coatings and C; was evaluated by the thermal
shock method. The results indicate that the interfacial bonding strength is significantly improved. In addition, the suitable
electroplating parameters are identified in terms of the microstructures of Ni coatings.

Key words: carbon fiber; aluminum matrix composite; electroplating technique; nickel coating; microstructure
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