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Development of a Miniature Robot Finger with a Variable Stiffness M echanism
using Shape Memory Alloy
*Toshiyuki HINO, Keio UNIV. , Takashi MAENO, Keio UNIV.

Abstract This paper describes a miniature robot finger which uses shape memory aloy as the actuator.
Aiming at developing robot hands to perform human work instead of men, numerous research have been
conducted. By miniaturizing robot hands, execution of more detailed work becomes possible. In developing
miniature robot hands for dexterous manipulation, it is necessary to consider miniaturizing and
simplification. The miniature robot finger proposed in this paper is driven by shape memory aloy (SMA)
wires. The structure of the robot finger imitates the musculo-skeletal system of humans, since SMA wires
exhibit nonlinear features similar to human muscles. Highly precise position control of fingertip is
performable by using SMA owing to its shape memory effect. Force control of the fingertip is performed by
measuring the tension of the SMA wire. We confirmed that stiffness control of the finger joint can be
conducted by contralling tensions  of the SMA simultaneoudly.
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Fig.3 Outline of structure design Fig.4 Developed miniature robot finger

Table1l Featureof SMA

name BMF75 BMF100 BMF150 BMF200 BMF250

Diameter [mm)] 0.075 0.1 0.15 0.2 0.25
Constriction [mm)] 2.7 25 21 15 18

Condtriction ratio [%0] 5.4 5.0 4.2 3.0 3.6

Congtriction time [9] 0.40 0.40 0.45 0.60 1.00
Constriction speed [mm/s] 6.75 6.25 4.67 250 1.80
Extension time[9] 1.70 2.10 7.30 11.55 17.05
Extension speed[mm/s] 159 1.19 0.29 0.13 0.11
Generative force [N] 1.88 2.65 3.23 6.66 7.45

(SMA: Shape Memory Alloy)
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