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Fig.1 Patch type megasonic principle diagram
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Fig.2 Impedance spectrums of the megsonic source
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Fig.3 Bidirectional megasonic source quartz tank
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Fig.4 Megasonic electroforming

equipment
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Fig.5 Schematic of megasonic agitating directions of electroformings arears
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Fig.6 Thickness uniformity of electroformed layers with different type megasonic irradiation
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Fig.7 Sediment surface SEM morphology under different types of megasonic irradiation
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Fig.8 Different types of megasonic agitation in the quartz tank
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Research of Megasonic Assisted Micro Electroforming Process Based on a Novel

Megasonic Reactor

DU Liqun'?, ZHAI Ke', JI Xuechao', WEI Zhuangzhuang', DU Chengquan', LIU Xugiang'
(1. Key Laboratory for Micro/Nano Technology and System of Liaoning Province,

Dalian University of Technology, Dalian 116024, China;

2. Key Laboratory for Precision and Non-Traditional Machining Technology of the Ministry of Education,
Dalian University of Technology, Dalian 116024, China)

[ABSTRACT] Megasonic has obvious advantages in overcoming the limitations of micro-electroforming process because
of its low cavitation effect, high sound intensity and acoustic streaming. In this work, a bidirectional surface mount device
(SMD) megasonic electrolytic bath was designed. And an integrated megasonic electroforming equipment was designed
and made considering of other components of an electroforming reactor. Single directional megasonic assisted electrodepo-
sition and bidirectional megasonic assisted electrodeposition was investigated, respectively. Besides, a traditional deposi-
tion of nickel was conducted as the control group. The results show that the planeness value (PV) of electrodeposited layer
is 15.03um without megasonic wave, and the PV of nickel electrodeposited layer is 15.36um with single directional megas-
onic assisted. The bidirectional megasonic wave assisted electrodeposition has a planeness value 10.91pum, which obtained
the most uniform electrodeposited layer among these three different electrodeposition conditions. Besides, bidirectional
megasonic wave assisted electrodeposition can achieve better surface morphology than other conditions.

Keywords: Megasonic reactor; Acoustic radiation; Electroforming; Planeness value; Surface morphology
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