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Abstract

An electrochemical deposition is a fast and cost-efficient process to produce film or coating. To
date, the development of Ni-Ti electrochemical deposition is limited due to Ti-ion reactivity. In this
research, a novel technique of Ni-Ti electrodeposition is developed by co-depositing a Ti-dispersed Ni-
matrix layer from a Ni-plating solution suspended with Ti particles. The Ni-Ti layers were subsequently
annealed for intermetallic formation. To enhance the coating uniformity and control atomic composition,
the pulsed current was applied to codeposit Ni-Ti layers with varying pulse duty cycles and frequencies.
The microstructures and compositions of the codeposited layers were analyzed by scanning electron
microscope, X-ray diffraction and X-ray fluorescent techniques.

The Ni-Ti layers were successfully codeposited without oxide or nitride contamination. The
pulsed current significantly improved the quality of the Ni-Ti layer as compared to a direct current. The
Ni-Ti layers could be electroplated with a controlled composition within 48 — 51 at.% of Ti, the required
composition range for the formation of intermetallic NiTi shape memory alloy. The optimal pulse duty
cycle and frequency are 50% and 10 Hz, respectively. The Ni-49Ti layers were subsequently heat-treated
under Ar-fed atmosphere at 1500 °C for 5 hours. The phase and microstructures of the post-annealed
samples exhibit different Ni-Ti intermetallic compounds, including NiTi, NisTi and NiTi,. Yet, the
contamination of TiN and TiO, was also present in the post-annealed samples, which may be due to

residual O, and N, gaseous in the annealing furnace.

Keywords: Electrochemical codeposition, co-electrodeposition, Nickel-Titanium alloy, Pulse-form current,
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