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Behavior of a Shape Memory Alloy Actuator with Composite Strip and Spring

Seok Heo', Do-Yeon Hwang ", Jae-Won Choi , Hoon-Cheol Park~ and Nam-Seo Goo

ABSTRACT

This paper presents an experimental approach to design a bending-type actuator by using a shape memory
alloy wire (SMA), composite strip, and spring. The SMA wire is attached to two edges of the bent strip to
apply pre-stress to the SMA wire. The spring is used to provide recovery force right after actuation of the
SMA wire. To investigate thermo-mechanical characteristics of the SMA wire, a series of DSC tests have been
conducted and tensile tests under various levels of pre-stress and input power have been performed. Based on
the measured properties of the SMA wire, bending-type actuators are designed and tested for different
combination of strip, number of springs, and input power. It has been found that a bending-type actuator with
a proper combination shows fast actuation performance and low power consumption.
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Fig. 1 Schematic diagram of bending actuator.
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Table 1 Transformation temperature by DSC
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Fig. 2 Heat flow curves of SMA wire by DSC.

ok

gH

Z})

5T/ming LEWstER WAl Aol shaut
e 28] Sastinh. oxEUolE ARLEAJE 24
ol 2w (A)Aol9] APE ofuixi 10.6)go] T, vhzel
APOE B E(M)SH BFERIAOlE 2w (M)Al o] AR
oA 7.46)go] 9.

Table 13} Fig. 2= AZE YAIlgFAA Ay
w9 95E HES HolEr)

o

ok

uer @ ye)
Aol WS Qe WA, AV Al
& ool WA W e B4 WAL 9 AL ool
A ZAAL Fo] FhsiAloket FeH13].

WA, SR S BATIRE ARle ke dotn
7 gisto] theret S5 AZMARL olgsiel AEAUES A

T Zoli= 0.1mm, 100mmo|iL, Z+zte] shgo] QI7HE AFefE
HHEZ Q] Adel| M2 2= Apog Qg Aol Zo] Wy
o] WA b= AHlCllA Flo|AAAE o]gdto] A-FH e

Computer

Fig. 3 Experimental setup for performance of a SMA wire with dead

weight.
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Fig. 4 The experimental results of a SMA wire for various dead weights
and input powers.
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Fig. 5 Setup to determine the distance of two end hinges.
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Fig. 6 Experimental results of bending actuator for the effect of distance

of two hinges (Left and Right figures are for 4 and 6 layer
strips, respectively).
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Fig. 8 Final configuration of the bending actuator with strip and spring.
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Fig. 9 The effect of strip and spring.
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Fig. 10 Comparison of efficiency.
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