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ABSTRACT

The lightweight and compact actuator with high power is required to perform motion with multiple degrees of

freedom. To reduce the size and inertia of a robot manipulator, the mechanical transmission system is used. The

shape memory alloy(SMA) is similar to the muscle-tendon-bone network of a human hand. However, there are

some drawback and nonlinearity, such as the hysteresis and the stress dependence. In this paper, the design of

the underactuated robot hand is studied. The 3-finger dexterous hand is driven by the SMA actuator using

segmental mechanism. This digital approach enables to overcome the nonlinearity of SMA wire. The translational

displacement of SMA actuator required to bend a phalanx of the underactuated robot hand is estimated and the

bending angle of the underactuated robot hand according to input displacement of SMA actuator is predicted by

the multi-body dynamic analysis.

Key Words : Shape Memory Alloy(373719% %), Multi-body Dynamic Analysis(CHEA] &3t 3|4),
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Fig. 1 Design of underactuated robot hand
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Fig. 2 Segmented SMA actuator
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Fig. 4 Hysteresis loop control of SMA actuator
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