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Development of Micro-bellows Actuator Using Micro-stereolithography Technology

H.-W. Kang(Dept. of Mech. Eng., POSTECH ), I. H. Lee(Sch. of Mech. Eng., CBNU),
D.-W. Cho(Dept. of Mech. Eng., POSTECH)

ABSTRACT

All over the world, many kinds of micro-actuators were already developed for various applications. The actuators are

using various principles such as electromagnetic, piezoelectric and thermopneumatic etc. The most of the micro-actuators

have been made using 2D based MEMS technology. In these actuators, it is difficult to drive 3-dimensional motion. This

characteristic gives the limit of actuator application. However, micro-stereolithography technology has made it possible to

fabricate freeform three-dimensional microstructures. In this technology, 2-dimensional micro-shape layer is cumulated on

the other layers. This layer-by-layer process is the main principle to fabricate 3-dimensioal micro-structures.

In this research, a micro-bellows actuator that is vertically moving was developed using the micro-stereolithography

. . . . A . . .
technology. When pressure was applied into the bellows, a non-contact actuating motion is generated. For actuation

experiment, syringe pump and laser interferometer were used for applying pressure and measuring the displacement. Several

hundreds micro-scale actuation was observed. And, to demonstrate the feasibility of proposed actuation principle, in this

research, a micro-gripper was developed using half-bellows structure.

Key Words : Micro-actuator(v}o} A2 % 7)), Bellows(*¥ 2% =), Micro-stereolithography(nlo] 28 3 =8 7]%)

1. ME

$& ol 3ol
£79 vlolzz o
g2l EY 7,

2 vfolaz ¥ 7]
Belas e
MNEE et 2 7%
71983 5 e ohrsith2) oy
gk o} 1:'i§ AFofolelEL UHR 2 =4 7inke
¢l MEMS 71eg& o] &3te] susioic)

9] E.;d

k=X
A
4=

ol

bud

ol

TaE7] A3 M3=ofoleiel sgto)
Ay s giek, 28l MEMS 7]%01]*1
He HAEE Aagc d5dolHEH ol
A= ¥t ge gL ZMil =
olefoff ofslo] whay

vholZz sAjelel s A%
se R opge °“¢<>HOIEM WFA 2 e

55 J

mlo o o o

(o]

-

i

Z

o]

al
=

615

oFZIAZITH3). oleldt BAIE W3}
B ATAEC] AR WY ofs}o]
FojA = HPE 75 WA dFoolg
astelci4-6]. el MEMS 7]2ola F=2
HE] &S AFofolHY AE=H FF &
7} 5 k. olo] diste] B A
ohd Zejul 7)uke] Hof o]k
ATE FYsGHe.T). Ealﬂi
A 2o vjste] ‘;}0 EW?%]

A

=2 2

Hol| w33 439
Hsatths o] sive)
2 oolel], 2 29 719ke] MEMS 7]& & vlo]la®



A Lol A H2
MEMS =S

woage

wole) 752
o] &&t AFololE] sgolA] o))
Ak He we dF AvtEo] H Iy

ML‘rI4,8]- gt ojijgh W5 e dFofolE] 4

2wl BRAS FAAAT slol, WA Suio] g
Ao} g dHdg falz)A gt e nlelaz
2AYAN 3 A9 Aol FEE O% ofgr) ol
= A 7lzo] 2744 719 Fj&o]7) wjF ook
ole B dAFolME 3 2 E 71&Q wloja
2 3 2F 71£09,1018 olgste £ wgkom
He FEEHAE e ““i"z Ao o]E}E Tl

wagch oleld W
quwfw%wﬂawuwwamL
Heeie, 3 AU hE €L oW B AL
Bate] Alae) et 548 AT Aok ®
Yo ALE oTojA Yol wlole T, 8
45 3 8400 0E GgE Ans vy
ARz Yok =

2 vlolak M2z A3oolHe T U
G183, ord 3 AY maE A% 5 Ao
AT = - nel3s) s
29z EAUE o8 ol TYAE A

AFoolH e 71E 9
He dHe 7E]

mlo

==

B mz rhe mlm : mlo e ok

e
32 4
£

2. Oj0| 2 Y2 LX AFofolE{e 74t
2.1 & a2 ¢

vlo] a2
% MA@

<
Fig. 13} ZJ_OI ofef sHe <
o}

2
)
=
1o,

oft

>

2
e
2
o
o

w XL

N9

24
SUREY

off 4F X 2 o2 o -

2
o

J
)

i)

B -
oL

Y
ve o

i
N
H1 >

-

ol

fo
L
i
d

e
Il
<o rir
N
0

_C
juj
g %
J,‘L
o
i)
rSL‘
r&

E EEEE I
. el ostol

22,

L

Jo N
21
e
2
q R
ie)

B

ox I

i3

b

[

=)
L2
2
iw)

=
ol
ok
£
Ean
rlo

&8k7)7F Pt

7w ol B dFE el

616

>

Bafore Actuation

Fig. 1 Actuation principle of bellows actuator
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Fig. 2 The Principle of micro-stereolithography



S s
Fig. 3 Micro-bellows actuator
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Fig. 5 Measuring results of bellows actuation
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Fig. 6 Bending motion using bellows actuation principle



(b)
Fig. 7 Micro-gripper using bellows actuation principle: (a)

(a)
before and (b) after actuation
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