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Fundamental Research on Debinding and Sintering of Submicron Pillar Arrays Made

by Ceramic Micro Powder Injection Molding

LU Zhen, JIANG Shao-song, ZHANG Kai-feng
(Harbin Institute of Technology, Harbin 150001, China)

ABSTRACT : Submicron structures manufactured by micro powder injection molding ( PIM) have wide application pros-
pect. It's a new research field to establish the debinding and sintering theory suitable for submicron structures. This project
foucs on the fundamental research on debinding and sintering of submicron pillar arrays made by ceramic micro-PIM. A
new mathematic model will be established based on and debinding mechanism of submicron pillar arrays. The variation rule
of acting force among different particles could be revealed by nano-bending test of debound samples. Quality control princi-
ple for the shape of submicron structures during debinding stage will be builded. Densification and microstructure variation
of submicron pillar arrays during the sintering stage are important research contents. The effects of physical dimension on
the diffusion mechanism will be confirmed by the analysis of sintering dynamics. Nano-compression will be used to test the
mechanical property of submicron pillar arrays. The theoretical basis of debinding and sintering could be established on the
basis of the study results and certainly has practical value for the manufacturing of ceramic submicron structures.
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Fig. 1 Micro injection molded parts
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Fig. 2 Amorphous pillar tested by Nano-compression
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