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Micro-size self-assembling modular machineusing SM A
o Eiichi Yoshida Satoshi Murata Shigeru Kokaji Kohji Tomita Haruhisa Kurokawa

Mechanical Engineering Laboratory

Abstract — This paper presents a micro-size self-reconfigurable modular machine using shape memory alloy
(SMA). Each mechanical module realizes rotational motion by using an actuator mechanism composed of two SMA
torsion springs which can generate sufficient motion range and torque. The basic reconfiguration motion of the machine
is verified by using two prototype micro-size unit. Possibility of extension to 3-D space is also mentioned.
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Fig. 1: Basic motion of two units.
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Fig. 2: Structure of micro-unit.

Fig. 3: Prototype of micro-unit with 500yen coin.



Fig. 4: Two units connected.
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Fig. 5: Experiment of bsic motion by two units.
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Fig. 6: 3-D unit composed of three 2-D SMA units.

Fig. 7: Motion of 3-D SMA units.



