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Abstract : Actuators using shape memory alloys use the one-way shape recovery stress. But when external load is
applied the accumulated plastic strain induced by repeated deformation is the factor of generation of uncorrect recovery
stress and unreliability. To solve this problem, two-way shape memory effect (TWSME) is considered. TWSME
induced by plastic deformation have advantages including simple heating cycle without external force and enough
recovery force for using actuators. but there is no research on cylinder-type or tube-type shape memory alloy actuators
using two-way shape memory effect until now. Therefore in this study, characteristics of two-way shape memory effect
is verified through the compression experiments using cylinder-type and tube-type specimens
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Table 1 Materid data of NiTi(SM495)

Properties SM495
Melting point 1310°C
Density 6.5g/cm®
Electrical resistivity 76 Lohm-cm
Elastic modulus 28-41GPa
Coefficient of thermal expansion 6.6x10°/°C
Ultimate tensile strength 1100MPa
Total elongation 10%
Transformation temperature 60°C

:

60
@20mm F e
\( >
Outer
diameter | 60mum

Inner \
diameter

:

Fig. 2 Cylinder-type and Tube-type specimens
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Fig. 3 Experimental setup for compression test

Table 2 Transformation Temperatures from DSC

M, M, A, Ay
35.7°C 52.3°C 66.2°C 87.5°C
32 &y o ¥ ¥
321 =SS AlO|E0]| ofsl F=E AE
Hav|o 50 £
A BT A S Mg ES
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Fig. 4 Two-way strain-temperature curves obtained by
compression test (Cylinder-type)

o M E 1% $-o = 0.33%, 2 v tﬂﬁﬂgz% 3%
4%, 5%, 6% -l = Z+2} 0.65%, 0.99%, 1.35%, 1.7%,
1.7%= JER.
Hol Mg Eo| TV E e W Eo] vl
A& & 5 9AtKFig. 5). it &
HE

ﬂ4 Lk %6%011*1% FEF UG E Y o) F 7T
317 ek ar 5%l A 9 22 AkE Uehfjo] e
A Ee] FHshe As dsiglh aea
& WPE Aol o7 PT35S S8
F18ll Aol ofsMPac) 22 &S Fol G
MRS TEAIZ 5 A Abo] 25 ARSIl Fig. 6
& 7o) Ao g gl W PUF s EHs S
A5 Aztolrk

Ao WP Eo] SRl w} PP FEHE
7S & 2l H ) -210MPaR S H itk

HERE A 2HE 7] gde] 2173 20mm, W73 10mm,
Aol 6omm F7d7] a2 Alzate] €15d Ald

104 sizxr=xrzm

J°|'

15| =2F M172 45, 2009

Hu

0.03

0025 §

Two-way strain
i=]
e g
& 8

e
2

o
g

-0.07 -0.06 -0.05 -0.04 -0.02 -0.02 -0.01 o

Maximum strain

Fig. 5 Two-way strain and maximum strain relation (Cylinder-
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Fig. 6 Recovery stress-temperature curves obtained by com-
pression test (Cylinder-type)
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Fig. 7 Two-way strain-temperature curves obtained by com-
pression test(Tubel)
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Fig. 9 Recovery stress-temperature curves obtained by com-
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