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Effects of Co* content on
Ti-coated diamond-Ni-Co composite electrodeposition

ZHANG Li, WANG Ri-chu, PENG Chao-qun, ZHANG Chun, TAN Shi-yu, WANG Nai-guang

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The Ti-coated-diamond-Ni-Co coating was prepared by electroplating process. Moreover, the effect of Co**
content variation on the morphology and property of the Ti-coated diamond-Ni-Co coating was investigated. Meanwhile,
the composite electrodeposition process was studied by electrochemical impedance spectroscopy (EIS). The results show
that there are many dents on the Ti-coated diamond-Ni coating when Co?" is not added in the plating bath. However, the
dents disappear and the grain size becomes more uniform when Co®" is added into the plating bath. Moreover, with the
increase of Co*" content in the plating bath, the microhardness of the composite coatings rises firstly and then declines.
As Co*" content in the plating bath is 6% (mole fraction), the charge transfer resistance of the Ni-Co codeposition
evaluated from the EIS at —0.85 V reaches the maximum value, and the content of diamond in the composite coating is
the highest. In addition, as Co®" content in the plating bath increases to 8%, the content of diamond in the composite
coatings is the least.
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Table 1 Chemical compositions and mass concentrations of

plating bath
Chemical composition Mass concentration/(g-L™")
NiSO,4 6H,0 280~256.27
CoSO47H,O 0~25.37
NiCl,5H,0 15
H;BO; 30
Ti-coated diamond 30
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Fig. 1 Relationship between Co*" content and ApH in plating

bath
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Fig. 2 Electrochemical impedance spectroscopies of plating

bathes with different Co®" contents at —0.45 V
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Fig. 3 Electrochemical impedance spectroscopies of plating

bathes with different Co®" contents at —0.85 V
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Fig. 5 SEM images of Ti-coated
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contents: (a) 0; (b) 2%; (c) 4%; (d) 6%; (e)
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