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Nickel electrodeposits have been widely applied in miniaturized electronic devices due to excellent

magnetic and mechanical properties, but they typically exhibit low thermal stability [1]. They start

recrystallizing rapidly and lose their mechanical properties at relatively low temperatures. Poor thermal

stability is a major limitation when applying nanocrystalline Ni to MEMS devices. It has been reported that

the incorporation of boron significantly enhances the mechanical strength, corrosion resistance and thermal

characteristic of Nickel [2].

Electrodeposition method is widely used in Ni-B alloy deposition. Comparing with the electroless

plating, electrodeposition method offers several advantages, such as high deposition rate, uniform

distribution of B in the deposit and ease control of the process. In addition, the average grain size and

composition can be easily controlled by the electrodeposition condition, such as the current density.

Ni-B alloys were prepared by electrodeposition with a Watt’s bath. The B content varied from 2.8 to 14.3

at.% as the current density decreased from 4 to 1 A/dm2. Crystalline structure of the Ni-B alloys was

characterized by X-ray diffraction (XRD). Thermal stability test of Ni-B alloys were conducted to evaluate

their mechanical performance after heat treatment at 250 °C. The mechanical property in micro-scale were

evaluated by micro-compression test using

micro-pillar type specimens fabricated by

focused ion beam system. B content in the

Ni-B alloy deposits reduced and

micro-hardness increased as the current

density increased as shown in Fig. 1. The

compressive strength of the Ni-B alloy having

the cobalt content of 3 at.% reached a

maximum of 5.67 GPa after 4 h heat

treatment.
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Figure 1. Effects of the current density on the

micro-hardness and B content.

第69回応用物理学会春季学術講演会 講演予稿集 (2022 青山学院大学　相模原キャンパス ＆ オンライン)25p-E307-8 

© 2022年 応用物理学会 12-237 13.5


