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Fabrication of Bending Actuator
using Zigzag-type Shape Memory Alloy Spring

WLFE - ZAR"
(An-Su Lim - Seung-Ki Lee)

Abstract - A bending actuator using zigzag type shape memory alloy springs has been fabricated and characterized.
The fabricated millimeter-sized actuator has outer diameter of 3.0mm and inner diameter of 2.0mm. The zigzag type spring
is more suitable for thin wall type actuator because the zigzag type spring has a planar structure comparing with the
coil type spring which has a three-dimensional structure. The measured characteristics of the fabricated bending actuator
show the possibility of practical application to micro active bending catheters.
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Fig. 1 Structure of the bending actuator
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Operating principle of the bending actuator ;
when {(a) the current is not applied to the
spring and (b) the current is applied to the
spring
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Fig. 3 Fabrication method of zigzag type spring : Dy
—-diameter of the post wire, D, - diameter of the
guide wire, Ds — diameter of the zigzag spring wire
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Fig. 5 Microscopic photograph of the fabricated zigzag
type spring (magnification of 50)
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Fig. 6 Photograph of the fabricated bending acturator
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Fig. 7 Photograph of the bending motion of the fabricated
bending actuator
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Fig. 8 The change of the bending angle with variation of
applying current
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Fig. 9 Measured results of the force of the actuator



LAHE, AFE HIAA MU aAGoRRE Hold A
Aol met 249 ARolch AT FRNARIE o AT
AMEEH B Azaled o A48 AdgeA 2¥W  100nA
ol He A Z7tet7] A FatE Qew w

A LAY 3
of Az fFololE e AE 10004 FZolM W
gt doe 2S¢ 5 e, =9 Ay w4Ee
Aol wet o2y 1gf oldy Yol Yom Y
At

¥ 100 29 112 47 gdF @A e AAAGA Y w

..\.4_,

2 54¢ duin Utk o 4¥9e AZUFE 20002 3
o, $ao] PFAUT BYHE AHE JFEoz wH 3
& A0 AP AF FAFE o 030l

2% 1090 Gehd FAABY 9= @ Ao 2xyo] A
& FoFol ¥ B2E WA ¥ ARE B2 Fug
el s YA ANZ HBHAES @ Aotk 29
oA & 4 Y& ik ol FAe] WRHE FY AEE
% 23% FEZ AReA FAHD oy Ao AN @
M Eobbd Retm o 10 Axel B9 2Es} ol
92 @& 4 Atk ot AZFelN LAY Lo T R
2 WA 253 5lo) @l

lN.L

dg Hu

Y 118 & AY 2zye] FE FAF FY TAL
BANZ F ARE BL, O F A AzYe] SAe) 3
7% TeizozM dde AN SoleE 3L A=z
AAZE Aol te F A ~zae AFE FeFw
dae AHE AURA v Bgoe) FY o) way
S Hv agelA & AR oy W Wae ony

g @xe 2xgel MRS FoFW VU
Fol F28) WsA Yo} del Wgo T 3
wago) weh Wa gasAl "9 o W FY2Es}
¥ 82 A9} wdYes dehd S, os 4 A
40 st FUHA %7 GEQ

9. g9 7% wgoz Y Fo LAHm L& T oA

=
N
1

=3 —‘!-’?‘— off o] 1 7} %%3}71] 3

j 'nn‘nnn’nnnlnnn:
s L AT
0, ! J\\. \J\(\Jw\j\'w“m

10 2 30 40 50
Al 2t [sec]

33 10 X E walof] g Y= EM (Fnig 1 0.3H)
Fig. 10 Repeated motion of the actuator with natural
cooling (frequency of 0.3Hz)

Xaxa gejol HavjAfta ~=Zalg 0|83 28 WHolofefe =t

Trans. KIEE. Vol. 48C, No. 4, APR. 1999

e
}
I
I
>
=
>
=
ey
g
[
>
P

L

-t

L Il 1

0
Al 2t [sec]

a1

O 11 ZHAHE Yol WE WEEM (Fal4: : 03H2)
Fig. 11 Repeated motion of the actuator with differential
actuation (frequency of 0.3Hz2)

T EH Fid olgd wE Sad: dA} USL ¥ 5
stk wekA WA AFololHe A5 AL s A
AQ R FA % B Mol WA ey 9w w
Be JYg FYHoz PMsjord Folth 1t 4 9

28029 EoIHE ME FuioMe &M AL
A9 glomz WAZE AARAE WO Radel YL

Aoz wagg,

aA AL Qe Yaby
RozA WHLES} & o
A We) Past Assmz urh oddo] chHa oo
olgg MY 4 g Holuk

5 & e

ot

AL olg ol
Azssic. =

Ao Hefe) FANAgF 2=
Fotd 248 WAZE F3IY A3de
A Yo 2Ty 7Y Heje 2= bl F7He
&l AL AYx gov olg o]&std WA 20m, 9
73 30me] 24 2FYH WA Aol sssidd. AR
5y dFdolHe WAALEA] &8 JMEAHS Dolr
7] $i3te] AFo) W2 FY e @s} wAle) Wi

54 5% Az EMsio Ae g8 o
ole] & £% 2 305 o4 F3 Zt:
Boln B3 20me FF &xol| oa A
A5y YAHeE A2 248 4 &

Ao 2 :
L ¥ ERe AEVSAINY (248 A5 WA A
) A7 Ade] A8 FHHYS ‘

273



VBRBEIRNE 48C% 44 19995 48

u:._n

2 g2 #

{11 D. E. Hodgson, Using Shape Memory Alloys, Shape
Memory Applications Inc., 1988.

{2] G. Lim, K. Minami, M. Sugihara, M. Uchivama and
M. Esashi, "Active Catheter with Multilink Structure
Based on Silicon Micromachining,” Proc. IEEE
MEMS Workshop, pp. 116-121, 1995.

[3]1 AHE, o] 57, o]dF, “YA7A¥T 229 & o] &%
T5Y WAAEE w3 AFoely,” H7|8t3] =7 A
478, A5Z, pp. 704-709, 1998.

y

(4] RIIREGER), BREEESGEEH T4 7 7%,
T3#EAE, pp. 27-33, 1987.

[5] FAAR BEGR), BKLE &€, EXEE, pp. 131, 1984.

[6) svARlE—, HAMKLESGE, BEHARIR, pp. 136-137,
1989.

[7] Tom Waram, Actuator Design Using Shape Memory
Alloy, Mondo - tronics inc., pp. 20-36, 1993.

o of £ B H)

197213 5€9 129 A, 1998 w3 o)
A71Ees £, 1908 ~dA 5
SRR NE

wd
Tel : (02) 709-2580,
E-mail : ansu@unitel.cokr

274

of & 7I(x % #)

1963 5¥ 15YA. 1986 AM&dl Fdf
A7NETgH £4. 19889 T g A7l
Fam EGAAD. 19929 F uigd A
ZlEsts (3. 19929 ~19939 o
£ Tohoku University ¥ dTH(JSPS
fellow). dA @3 o A7} 2w

Tel (02) 709-2785

E-mail : skilee@ns.dankook.ac kr



