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Research and Development of a Small Differential Elastic Actuator for Narrow
Environments
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In this research project, an elastic actuator that can detect joint torque
when the mobile robot contacts an object and can flexibly adapt to the external environment. The
torque is calculated from the stiffness of the elastomer attached to the output shaft and its
rotational displacement read by the angle sensor. The cross-sectional shape based on material
dynamics is designed to improve durability. Through two times prototyping, it is sized to enter a
pipe with an inner diameter of 100 mm. It can adapt to a vertically bent pipe and a diameter change

by)controlling the joint torque using this mechanism (maximum continuous torque: approximately 6
Nm) .
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