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ABSTRACT

The forming molds of precision machinery and optical components must have high mechanical strength, high hardness, and high

wearing resistance to bear the stress while the material is formed. Meanwhile, the material must have good corrosion resistance to

avoid the surface deterioration during forming. Therefore, Ni-P alloy is one of the best choices. In this study, the pulsating current

was adopted to be the power source. It can raise the phosphorus content in the film, improve the current efficiency and reduce the

internal stress as well. The stable revolution of the cathodic electrode can result in uniform electroplating films. Good design of the

tank and circulation system can raise the fluidity of electroplating solution, and make it easy to eliminate the hydrogen bubbles the

plating surface. During electroplating, the distribution of electric field affects the uniformity of deposition thickness, and the non

uniform electric field may result in the variation both in phosphorus content and mechanical properties. Therefore, with the

simulation of electric field and design of cathode mask using ANSYS, the current could be distributed uniformly to the center of

cathode, and Taguchi method was adopted to study the optimum parameter in the process.
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