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Study on the Room - Temperature Alkaline Chemical Pre - Nickel

Plating Process for Aluminum Alloys
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Abstract: To enhance the adhesion strength of coatings on aluminum alloys, prevent contamination and catalytic poisoning of
electroless nickel plating baths caused by dissolved zinc ions in conventional zinc immersion processes, and extend the service
life of electroless nickel plating solutions, a room-temperature alkaline electroless pre-nickel plating process suitable for alumi-

num alloys was developed, capable of producing coatings with excellent adhesion strength. Orthogonal experiments were used to
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analyze the influence pattern of bath components on coating porosity, and the optimal bath formulation was determined. The con-

trolled variable method was systematically applied to investigate the effects of temperature, pH value, and plating time on plating

rate, bath stability, and coating adhesion strength. In conjunction with scanning electron microscopy (SEM) observations of the

growth pattern of the coating, the optimal plating process parameters were clarified. The results showed that the optimal formula-

tion for the pre-nickel plating solution was: nickel sulfate 25.0 g/L, sodium hypophosphite 20.0 g/L, sodium citrate 40.0 g/L,

accelerator I 5.0 g/L, and stabilizer I 20.0 mg/L. The optimal plating conditions were: room temperature, pH=8-10, and a

plating time of 5.0-20.0 min. Under these conditions, the resulting coating thickness should be controlled within the range of

0.25 to 0.50 pm, which can effectively ensure coating quality.

Key words: aluminum alloy; room temperature; alkaline; chemical pre-nickel plating; porosity; adhesion strength
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