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Micro Structure Fabrication Using Injection Molding
Method

T.J. Je, and B.S. Shin (KIMM), S.S. Park, S.W. Chung, J.W. Cho (KETI)

Abstract

Micro cell structures with high aspect ratio were fabricated by injection molding method. The mold
inserts had dimension 1.9cmX83cm composed of a Iot of micro posts and were fabricated by LIGA
process. The size of the micro posts was 157umX157mX500um and the gaps between two adjacent posts
were 50um  Using polymethylmethacrylate (PMMA) injection molding was performed. The key
experimental variables were temperature, pressure, and time. By controlling these, good shaped micro cell
structures with 50im in wall thickness and 500um in depth were obtained. In order to understand micro
molding mechanism, shape changes of molded PMMA were studied with experimental variables. And the
durability of mold insert was investigated, too. The results show that the most important factor in
molding processes was the mold temperature that is closely related to the filling of the melt into the
micro cavity. And the holding time before cooling showed a great effect on the quality of molded PMMA.

Key Words : Micro structure molding, Micro post array, Injection molding, LIGA mold, High aspect
ratio
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(d) filter structure

(c) ceramic bar array

Fig. 1 Micro molding structures with high aspect ratio
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(b) Three dimensional view

Fig. 2 Dimension of mold insert

(a) Ni mold insert

(b) magnification of (a)
Fig. 3 A mold insert fabricated by LIGA process
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Fig. 4Schematic of injection molding system

Fig. 5 Small size injection molding system

Table 1. Specifications of injection molding system
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Fig. 6 A disassembled mold base
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Fig. 7 Injection molding process
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Table 2 Injection molding conditions
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(a) molded products (b) surface morphology

(c)cross section

(d) cross section large scale view

Fig. 8 Photographs of molded PMMA
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Fig. 9 Trouble examples of molding parts

(c) Side view
of product
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Fig. 10 Examples of damaged mold inserts
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Fig. 14 Temperature distribution of mold ;
(a) after heating, (b) after cooling, () after ejecting
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