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Abstract

In the recent years, as the research and the development of micro and precision machinery become active, the interest
of micro actuators using SMA(Shape Memory Alloy) has been increased. The dynamic characteristic analysis of SMA is
necessary for actuator application and many common researches report the material characteristics of SMA sufficiently.
However, the rescarch on dynamic characteristics is very deficient. In this paper, the helical spring are fabricated with
NiTi SMA wire of high resistivity. The force, response speed, temperature, and displacement are measured by digital force
gauge, infrared thermometer, and laser displacement sensor so that the dynamic characteristics of this SMA is analyzed.
Also, bidirectional actuator was fabricated and experimented for its performance.
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Fig. 1 Measurement of Force and Temperature
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Fig. 2 The displacement of SMA.
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Fig. 3 Reaction force of 15-tun bidirectional
SMA actuator
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Fig. 4 Displacement of 15-turn bidirectional
SMA actuator applying periodic input
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Fig. 5 Reaction force of 20-turn bidirectional
SMA actuator
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Table 1 Dynamic characteristics of bidirectional

actuators
15~turn 20-turn
bidirectional | bidirectional
actuator actuator
28~55 20~50
standed 65~110 65~110
Linear input 125~170 125~170
region of 180~230 180~230
reaction 25~50 25~55
force |reversed|  65~110 65~110
input 125~ 165 125~170
180~230 180~230
25~55 25~55
75~115 80~115
Linear region of 125~170 125~170
displacement 180~235 180~235
240~ 280 240~275
300~355 300~ 355
Bandwith 37mm 60mm
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Fig. 6 Displacement of 20-turn bidirectional
SMA actuator applying periodic input
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Fig. 7 Displacement of the conventional bidirectional
SMA actuator(25mm)



Fig 7€ %54 d3ool87} 25mmel WS 719/ -
A FEe] YA ol 34 AR 30vel AL W2 o
o QU7E uf dololsiel WAL ehisic. . Al 1\

\

Adzdoz AP AR A3oe 748w W
S5E7 v wanst dPLE ol feR 47| 4Y
7Y 27 45T o|Fofe dFojolHZAY WL
7hLgde & 5 AN ole BATIAREY 2Rt 2

3
|
I

Displacementimm
£ °© o«

2EUolE He 2 ooz SEtHA £ A9 A |
Tl 2HHAHE dosAA Yehte B4folth A T v I
A AR LEE AT P—

3.2 XEEA| HANO[ES] SRS JHM Fig. 9 Displacement of the proposed actuator system

with a cooling device(25mm)
#Y AES FHH AATYE R 9 F71AEE o
fololg e 7 ol 32H AL WHEEEUS
¢ 5 AN oIF Hag Z2ATNY] A FB FA4 .
71938 229 AT AR YT UAE A7 9 1y
3 27} 2089 YAV ARE AE4 AAoole Y g M ‘
=5 g "r ] \ \ \ \
Fig. 8% 15mme] WS G713 F&9 F471A4%F . ' TR 4 4 14
of 3A9 AR 30VY HAFE A7 HEAY 2% \ \ [ l \l ’ \

LA
£ 238TYrh . U V V v

-
& =

Displacement(mm)

4 LR Y 4
-] - k Fig. 10 Displacement of the proposed actuator system
. ‘ A J with a cooling device(35mm)
| LU
. ﬁ_ Fig. 9¢} Fig. 102 25mm¢} 35mm9| 2 YE 97|
Hall 22 23U AR WAL Aot Aztste] 2 F
' ! Tojr}.
Fig. 8 Displacement of the proposed actuator system : e ETI
with a cooling device(15mm) — T |
© / <44 34(2%0n)
ol AN /
IR -
L R S
. \ tr——d
crets

Fig. 11 Response time of SMA actuator Displacement
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