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Study on Rotating Actuator of Magnetically Controlled Shape Memory Alloy
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ABSTRACT: Based on the properties of shape variation and
memory effect of magnetically controlled shape memory alloy
(MSMA), a MSMA rotating actuator was proposed in which
the linear motion produced by the MSMA element could be
converted into rotating movement through an overstepping
clutch. On the basis of permanent magnet bias magnetic field,
the rotating speed could be controlled by changing the
amplitude and frequency of the excitation current of the
controllable magnetic field. The magnetic field analysis and
control characteristic were simulated by means of finite
element method. The mechanical property of the rotating
mechanism was analyzed. The expressions of displacement and
rotating speed were derived. A MSMA rotating actuator
prototype was designed and built. The experimental result was
compared with the theoretical value and the difference between
them was discussed. The experimental results of the prototype
machine show the feasibility of the operation principle and the

design method of the proposed MSMA rotating actuator.

KEY WORDS: magnetically controlled shape memory alloy;
rotating actuator; overstepping clutch; bias field of permanent
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