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The Basic Research of Fluid System in Medical Micromachine

KIM, Dong-Wook, KIM, Nam-Gyun

Dept. of Biomedical Engineering
Graduate School, Chonbuk National University

Abstract

At present many kinds of micro actuators and
micro mechanical components have been studied,
but force transmission to arbitary direction is
difficult using the current method. To solve this
problem, a micro hydraulic system is expected to
be useful. Force transmission to arbitary direction
is necessray to development of medical use
micromachine. In this paper, we studied about
micro hydraulic system and magnetic fluid micro
actuator and micro rapid prototyping system. The
result of this studies indicated that possibility of
the power transmission that using the micro
cylinder system.
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Table 1 Constitution of microcylinder
Inner dia. of |Diameter of plunger Length of
capillary Length of plunger capillary mm
150um
200um 5.9mm Each
10.6,16.0,21.3,32.0
330um
400pum
5.7mm
S00um
600um 10.6, 16.0, 21.3, 32.0, 54.0
6.0mm
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Table.2 Ratio of force transmission

Inner dia. of | Cylinder output force / | Cylinder output force /
microcapillary |Converted force by tube |Converted force by plunger
tube % %
200um 743+1.8 132.0%3.5
400um 87.7x2.4 130.2%+3.6
600um 86.9+1.5 125.1*2.4
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Fig. 1 Simulation model
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Fig. 2 Comparison of experimental data with
simulated step response.
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Damping Ratio of Simulation

Fig.3 Estimation of simulation and experimenta
data by damping ratio.
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Fig. 4 Protocol of microactuator using
magnetic fluid
(a) Experimental system
(b)Principle of microactuator
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Fig.5 Generated magnetic pressure by the
movement of magnetic fluid
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* Fig.6 Fabricating process of micro rapid
prototyping system
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Fig.7 Rapid prototyping system for
microfabrication

Table 3 Specfication of micro rapid prototyping

system
Method Scanning, Fixed surface
Work size 30mm#*30mm*10mm at maximum
Table location | XY :0.2um, Z :0.2um at minimum
accuracy
Light source High pressure Hg lamp
(100W)
Beam shatter | Electromagnetic
(20Hz response frequency)
Controller EPSON PC-286VE
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Fig.9 A SEM photograph of a pyramid model

4718 de g3 pRBojdont, va #4
2 3] 2 9 Etglzai Fig.10%} 22 A&REx 7531t}
HEE % 100pmZ, 4440 B2 oy, 3712
dloll 1100x1100 xme} o] glelA, o Rio| "7}
9] actuatort}, MEZAZR - & EW, A% A

A& HAE AFHA-8 dAHANA AZFozH, A
g A"Hor AINY F e AN hEeA
gozy wWo A3 a9 x]g FTHOZN T g
& 7bestelet Azbgo

25KV X35

_seewrn 1 Mwag

Fig. 10 A SEM photograph of a fluid mtegrated
circuit model fabricated by micro rapid
prototyping system
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