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Development of an Actuator using Shape Memory Alloys
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Abstract : There are many practical application that require motorless actuation. The purpose of the paper is
to develop an actuator using the shape memory alloys(SMA) that operates is linear motion. We consider
several design specifications as driving force of above 5kgf, driving stroke length 15mm, supply voltage DC
9-12V and operating time less than O.5sec etc. Design procedure and experimental results of a mock-up model
are presented. It has been also applied to the door locking system.
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AAzH

AHE284 9 DC 9 ~ 12V
Lock Current 5A o]3}
RE2=49 -30 ~ 80°C
Lifting weight S5Kgf

Contraction stroke 15mm
Operating time 0.5sec
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1) Diameter (d) A 4}
_ [8Wpe
d T 1)
714
p= force exerted by spring
¢= spring index
T.= maximum shear stress, corrected for coil curvature

W = Wahl correction factor, given by :
de—1 . 0615
W= -4 ¢

2) A (N) AL
__dx§
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5= required stroke for the spring
Dy =y~ difference between the low and high
temperature shear strain

2 (oA AFFH o] AFAI MW FE F T A& 9
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N=n+2 3
3) Length (L) A4 :
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L= L,,+5,,=(d(n+3)+5)+—;;—; @)

_ (;hd 4
A7, K=
B) Wire t] %41 [6]
1) Diamieter (d) A3} :
d= £ (5)
7w .
o 714 F=49N, o= 225MPa
2) Length (L) A4}
L= stroke ©)
- €, €;

A7M, €= %’( , &= Assume strain of 3%

E, = Young’s modulus at low temperature

AL ERES HAYY F2

Wire Diameter (mm) 2.0415 0.527

Wire Length (mm) 4431 500 *

Bundle -41**
716t #& ALg 4 =5 | 50um [100um |150um
111 28 13
* 3% deformation ratio 7}
* Bundle A Al 2} wire2] A4 4 (Stress 225 MPa 714)
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Current [A] 1 96 69394558
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2% 33 Mock-up 99 AA(a)d FH(b)

29 33 MW(I)e] E@E F3t9 FaGel @
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Micom(8051)2] A& 2 F§o] 7h5stA a7 Hs
Cmplementary Switch 3|25 A1 88900 n& 243 &
sVeatA st A 5A AFFEE B e 2EEAE
e stel MOSFET S A &8s ch. 18] 3 Bundle Wires)
A gholl H2T 9 4F& F7] 93] MOSFET ] channel
& HZ Mt turn on A H22 1 AP
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2. Mock-up 249} 4% 7t
i) 4¥& 98l 2 2% Bundle Wire #2318

Ag | 49 A AY | 23N | Recommend
m) | (om) @ @ Current (mA) *
1] 100 | 500 | 36 | 2.080 18 180
20 100 1500 | 24 | 3125 2.7 180
3] 150 | 51.7 9 2.870 32 400
* Wire 2| Data Sheet o4 M 05vec B2-& $1 8 2§ (in still airat 20€)

¥ 3-5.100um 2} 150um e} Bundle 72 2] A3 diol g

ii) Bundle Wire 4 § 22
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Ag | AT [#%240] 2 EEY T
) | (sed) | (em) | (V) | ma/wirer | (%)
11 100 | 05 1.75 18 253 140.6
20 100 | 05 1.70 18 260 1444
3{ 150 { 05 2.06 18 592 148.0
* MOSFET A% 0.18 9 w2 310} 1ol 3 Wire 3jviel i@ A F
R d Current 0l o] W &

# 3-6.100pms} 150ume} A 7, A<, dehd o] dlolg
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AE | FAE | FFAL | ClRAT | A &Y
(pm) fem) (sec) sec)” (sec)™
1] 100 | 1393 05 9.786 32272
2] 150 | 1.930 0.5 5.107 18.984
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* 5% 71°] 100% o) A1 (103} FF wiolE])
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