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Micro forming technology for micro parts below 500m in
diameter by a hot extrusion process

K. H. Lee, S. J. Lee, B. M. Kim

Abstract

Micro parts are usually used of producing by micro-electro-mechanical systems(MEMS). In this paper, we present
some fundamental results concerning on the MEMS, extrusion condition on the micro forming characteristics and new
micro forward extrusion machine has been developed. In the first step, we manufactured micro dies in two kinds of
sections. One is a circle section, another is a cross section. The process for fabricating micro dies combines a deep UV-
lithography, anisotropic etching techniques and metal electroplating with bulk silicon based on Ni with a thickness of 50
(m. The outer diameter of Ni-micro dies is 3mm and the diameter of extrusion section is 270um for a cross section, 500im
for a circle section. The low linear density polyethylene(LLEPD) in the shape of a pellet has been used of micro extrusion.
The billet was placed in a container manufactured by electric discharge machining and extruded through the micro die by

a piezoelectric actuator. The micro extrusion has succeeded in a forming such micro parts as micro bars, micro cross
shafts.
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Fig. 1 The field of using micro parts (a) radio capsule
(b) sensor and optical instrument (c) micro

hard disk (d) medical equipment
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Table 1 The construction of micro dies

Material Ni

Diameter 3000 (m
Extruding Diameter 270 m

Thcikness 50 (a
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Fig. 2 The flow chart of fabricating micro dies

Fig. 3 The SEM image of a micro die
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Fig. 4 The schematic illustration of a micro extruder
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Fig. 5(a) The load calculated by slab method
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Fig. 5(b) The load calculated by FE-simulation
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Fig. 6 The strength analysis of a container
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Fig. 7 The photograph and design drawing of a micro
extrusion machine
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Fig. 8 The photograph of a micro extrusion machine

Table 2 The condition of a extrusion

Temperature 80T
Stroke 10
max. load 3300N
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Fig. 9 The SEM image of micro parts (a) circle section

(b) cross section
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