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Development of Shape Memory Alloy Artificial Muscle Actuator Protected by Rolled Film Tube
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Fig.1 £ type cut pattern (material: Polyimide)
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Fig.2 & type rolled film tube
\\Efi?”C\N”e RoHeden1tubel////
1 ] — M 1
,//;:;;;;;;hread Shﬂ/\coils;:;;;\\\\\\

Fig.3 Unit cell

SMA coil spring
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Fig.4 Motor unit
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(@) Inner view of artificial muscle arm using motor units  (b) View of artificial muscle arm attached with human
Fig.5 Artificial arm
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Fig.6 Antagonistic experimental apparatus
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Table 1 Specifications of unit cells and same size natural muscle

Unit cell
Term an?Jtsugfg Circular_ Cross Rectangu!ar
section Cross section
Regular diameter [mm] 1.0
Minimum length [mm] 100
Minimum volume [mm?] 78.5
Blood temperature [°C] 36
Weight [g] 0.08 0.14 0.12
Density [kg/m?] 1019 1783 1529
Maximum output force [N] 0.31 2.82 5.16
Maximum output displacement [%] 40.0 48.4 43.6
Maximum output pressure [MPa] 0.4 3.59 6.57
Maximum output force / weight 395 2054 4385
Maximum output pressure / density [kPa*m/kg] 0.39 2.01 4.30
Minimum time constant [ms] 100/200 600 200

Fig.7 Coil spring made of SMA wire with rectangular cross section (photomicrograph: 55 times)
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