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Abstract

In SMA (shape memory alloy), the degradation by fatigue is one of the most important
problems to be overcome, when SMA is used for robot-actuator material. The actuator is
operated repeatitively for long time and its repeating operation develops the fatigue degradation
of SMA. The fatigue degradation changes the transformation temperature and deformation
behavior and results in inaccurate operation control of robot. Accordingly, the changing behavior
of transformation temperature and deformation which results from repeating operation is to be

investigated in advance and the scheme to resolve those problems have to be made for the design
of actuator. In this study, the fatigue tests were carried out on SMA specimens prepared to have
different condition of aging time and pre-strain with the direct-current heating-cooling method,

which was a general method of operation in robot actuators. The behavior of transformation

temperature and deformation were examined and analyzed in each spe&imen and the study was
performed to establish the optimistic manufacturing condition of SMA against the fatigue

degradation.
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Fig. 1 Diagram of the equipments for the direct
current type SMA fatigue test
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Fig. 3 Stress-strain curve of Ti-Ni wire (C specimen)
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