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Development of Micro Press for Forming the Micro Thin Foil Valve

Hye-Jin Lee*, Nak-Kyu Lee’, Hyoung-Wook Lee"

{ Abstract }

In this paper Research development about a micro metal forming manufacturing system has been developed. A micro
forming system has been achieved in Japan and it's developed micro press is limited to single forming process. To
coincide with the purpose to be more practical, research and development is necessary about the press which the
multi forming process is possible. We set the development of the equipment including micro deep drawing, micro
punching and micro restriking process to the goal. To achieve this goal, we set the application product to a micro
thin foil valve which is used in the micro pump module. The compound die set has been designed and manufactured
to make two step process. The material of thin foil valve is SUS-304 and its thickness is 50um. We can get a good

forming results from micro punching experiments in this paper.
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(a) Conventional press system

(b) Micro press system(KITECH)

Fig. 1 Compared pictures of conventional and micro
press system
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Table 1 System characteristic compared data of conv-
entional and micro press system

Conventional Micro press
Item
press system system
1 f
System Size Several tens of cm Several tens cm
- Several m
. . Several cm Hundreds of pm
Forming Size
- Several tens of cm}- Several tens of mm
Forming |Several tens of ym| Hundreds of nm
Precision | - Hundreds of pm - Several pm
Productivity High High
Shape 3D 3D
Controllability Middle High
Forming Metal, Polymer, Metal, Polymer,
Material Glass etc. Glass etc.
. Micro electric part,
Products .M.Oblle part, Micro mechanical
Living part etc.
part etc.
Installation .
High
Cost ig Low
Value Added Low High
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Table 2 Design and manufacturing specifications of
micro press system

Item Specification
System Size 260x340x655(WxDxH, mm)
Forming _Load 500kef
Capacity
Maximunm 400mm/min
Forming Speed
Displacement
Resolution 0-Lum
Actuating Type AC Servo Geared Type
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Fig. 2 3D CAD model of design optimized micro press
system

Fig. 3 Manufactured micro press system
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Fig. 4 Pulley structure for variable forming speed

Fig. 5 Linear displacement sensor with 0.1.m resolution
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(a) 2D CAD drawing
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(b) 2D CAD drawing

Fig. 7 2D and 3D CAD drawings of micro thin foil
valve component
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Item Specification

Size restriction
of Die Set

150x150x 100(WxDxH, mm)

(a) Manufactured compound die set

(b) Assembled picture

Fig. 8 Compount die set for forming th e micro thin
foil valve component
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(¢) Forming result using 100um thickness SUS-304

Fig. 9 Forming results of micro thin foil valve component
(SUS-304 material)
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