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Development of Micro-Actuators Driven by Liquid Crystals
(2nd Report, Effect of Various Parameters)

Chunbo LIU, Shigeomi CHONO** and Tomohiro TSU]JI

* Department of Intelligent Mechanical Systems Engineering, Kochi University of Technology,
185 Miyanokuchi, Tosayamada-cho, Kami-shi, Kochi, 782-8502 Japan

As a purpose of developing liquid crystalline micro-actuators, transient behaviors of a nematic
liquid crystal between two parallel plates are computed with various parameters such as applied
voltage, gap of the plates, and twist and tilt angles. When the twist angle is 0 deg, the induced flow
is planar, and when the twist angle is not 0 deg, on the other hand, the flow has an out of plane
component. With increasing the applied voltage, the shear stress acting on the plate, the velocity, and
the flow rate are increased and the response is improved. The effect of the gap of the plates is large ;
when the gap is reduced to 5 pm, for example, the response is so high that the physical quantities

become maxima within a couple of milliseconds.

However, if the electric field intensity is kept

constant, the effect of the gap is negligible. The tilt angle has comparatively little effect. We can
develop micro-actuators with arbitrary characteristics by controlling properly applied voltage, size

of actuators, and anchoring conditions.
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Fig. 2 Coordinate of the director
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Fig. 3 Velocity profiles
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Fig. 4 Transient behaviors of typical quantities
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Fig. 5 Effect of applied voltage

— 156 —

NI -Electronic Library Service



The Japan Soci ety of Mechanical Engineers

g~ 707 7 Far—F DR FE2H) 2239

5. FlVAX NI BERITBD T”/hsn. R
FENZHD &, V=10 VOR, ¢ (3501 s &7
STEY, BRT 4 AT VA DB EEET T
HiEE TEIAETHS. ZHUCOWTIKRETER
5.

U, & Q, \CBLTHE, SROZEARBLEME

E & & bICHETBEIMERmICH D, VA A M
¢, DEBILBAIRE S, ¢, & & BITHEINT 5.
ZhUE, BRR U7z & D IOEESAAD S Fofinsh
—HRGANET B2 ThH S,

4-4 FIRMBOFE H6i, FREREE

fro
5‘_ o O ¢, = 0deg
A g, = 60 deg
4 O ¢, = 120 deg
& O ¢, = 180 deg
3,
]
Zh
o
I,
o)
0 rQ 00000
1.6 ép
14}
1.2 <
1 <
= %8 o
06} o
04 o
02t ¢
QO
0O :
400
a0} °
v
g
200 ©
E
) a ©
100 - ¢ o
oggm
L "f8cBiay
2000
R == =R = = R = = = I
1500 |
Bl ©0 0000000
a
5000 A A A A A A A DA A
0 ‘ . .
0 20 40 60 80 100

. H um
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Fig. 7 Transient behaviors for small gaps
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Fig. 8 Effect of gap with constant electric field
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