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Influence of different process parameters of Ni-P composite coating on
durability of diesel engine cylinder liner surface

WANG Yao'!, ZHENG Chengbo®
(1. School of Energy and Power Engineering, Yichuan University of Science and Technology, Yinchuan 750021, China; 2. College of
Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract: In order to improve the durability of diesel engine cylinder liners, the effects of key process parameters
such as working temperature, pH value of plating solution, working current density, and plating time on the
microstructure and durability of Ni-P composite coating on the surface of diesel engine cylinder liners were
systematically studied. The research results indicate that all parameters have a significant impact on properties of
the coating. The working temperature of 50 ‘C and pH=3.5 contribute to the formation of a coating with a smooth
surface, a dense structure, and no micro-cracks. A current density of 2.0 A«dm™ enables the attainment of a high
content of NisP hard phase within the coating, thereby achieving a maximum microhardness of approximately
660 HV. Further investigations into different plating durations (6, 8 and10 h) reveal that an 8 h plating time can
make the coating obtain optimal comprehensive performance, with a crystallinity as high as 69.1% and a critical
load for bonding strength reaching 77 N, and it shows exceptional wear resistance and corrosion resistance.
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Fig.1 SEM images of Ni-P coating at different working temperatures
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Fig.2 SEM images and cross-sectional images of Ni-P coatings prepared at different pH values
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Fig.6 Characterization of Ni-P Grains
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Fig.7 Results of the wear amounts of different specimens

under different dynamic loads
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Fig.8 SEM microscopic characterization results of different
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