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The Microstructure and Mechanical Property of High Aspect Ratio
Mold Insert by LIGA Method of ICP-RIE with Nano-Strengthened
Composite Microelectroplating
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Abstract

This study fabricated micromold insert of various aspect ratios by ICP-RIE LIGA
process. A special designed (pillar or U shape groove array) pattern on p-silicon as a
micromold was produced with ICP-RIE deep etching, subsequent electroforming
techniques filled the mold with TiO, nanoparticles reinforced Ni-Fe composite
material. After removing silicon mold, final three dimensional high aspect ratio mold
insert, which exhibiting high hardness, high wear and corrosion resistance at elevated
temperature, was obtained. Using SEM and AFM, the surface morphologies and
roughness of the products were examined. The composition, microstructure, and
crystalline orientation of the electrodeposited material were determined by EPMA,
TEM and X-ray diffraction. The microhardness measurement was performed using

nano-indentatation technique.

Keywords: ICP-RIE LIGA, deep Si etching, Ni-Fe/TiO, composite electroforming,

SPM, nano-indentation
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