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Influence of electrodeposition parameters on the properties
of Ni-Co-P composite electroplating coatings
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(1. School of Mechanical and Electrical Engineering, Guangdong Open University, Guangzhou 510091,
China; 2. College of Science, National University of Defense Technology, Changsha 410003, China; 3. The
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Abstract: To investigate the correlation between electrodeposition parameters and the properties of Ni-
Co-P composite electroplating coatings, this study selected electrodeposition parameters such as current
density, plating solution composition, and temperature as research objects. A combination of systematic
experiments and theoretical analysis was used to study the effects of electrodeposition parameters on the
microhardness, corrosion resistance, and wear resistance of Ni-Co-P composite electroplating coatings. The
test results show that under the conditions of a current density of 5 A dm, an electroplating temperature of
140 °C, and an electroplating time of 30 minutes, the microhardness of the coating reaches a better level.
Under the conditions of a current density of 5 A dm, electroplating temperature of 100 °C, and electroplating
time of 40 minutes, the corrosion resistance of the coating is better. When the current density is 6.6 A dm,
plating temperature is 116 °C, and plating time is 33 min, the coating exhibits optimal wear resistance.
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Tab.1 Composition of 45 steel matrix materials

e L B (R )
C 0.42%~0.50%
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Fig.1 Schematic diagram of base material 45 steel
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