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Process research on additive manufacturing of 3D metallic microstructure
by mask-less localized electrodeposition

WU Jianhui, WU Menghua, WANG Yuangang, JIA Weiping

(School of Mechanical Engineering, Dalian University, Dalian 116622, China)

Abstract; During the additive manufacturing of 3D metallic microstructure by mask-less localized
electrodeposition process, the effects of main processing parameters such as interelectrode voltage, pulse duty
cycle, and interelectrode gap on experimental results were studied by controlling single variable method and
orthogonal experiment method, aiming to meet the basic requirements for molding quality, speed, and
repeatability. The results have demonstrated that the magnitude of the interelectrode voltage ,the pulse current
duty cycle, and the size of the interelectrode gap will affect the consistency of the micro-area electrodeposition
rate, the rate of microdeposition, and the electric field line distribution in the micro-deposition area,
respectively. An interelectrode voltage of 2 V, a pulse duty cycle of 0.4, an interelectrode gap of 20 pm, a
pulse frequency of 2 kHz, the coordinate table X and Y axis movement speeds of 1 pm/s, and Z axis moving
speed of 5 wm/s are optimized processing parameters by orthogonal experiments. Using these optimized
parameters , the deposition rate can reach 300 wm’/s and the obtained nickel three-dimensional microstructure
has a maximum aspect ratio of 12: 1.
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Fig.3 Micro anode and fixture components
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Fig.5 Schematic diagram of non-island parallel scan path.
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Fig. 10  Nickel 3d microstructure samples; (a) regular quadrilateral ring; (b) variable diameter cylinder; (¢) cylinder of the same
diameter; (d) straight side lines; (e) DLU words
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