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Traditionally, robotic systems have followed the paradigm of being comprised primarily of rigid structures with
relatively few degrees of freedom and well-characterized motion driven by actuators directly connected to the
rigid links. In recent years, there has been an explosion of research in the area of soft robotics, as they provide the promise of allowing robots and humans to work and
collaborate in the same workspace. Hence there is a great need for materials and mechanisms that can dynamically change between acting as a soft or a rigid robotic
component. This work focuses on the directional control of stiffness within soft robotics materials using smart material composites.
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Modeling for control of static equilibrium
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Education and Outreach Impacts and Observations

Learning modules to teach * Smart materials are an enabling technology in soft robots to increase geometric

techniques for compositing complexity of devices and geometric complexity of actuation

 Smart materials serve better as a means of modifying the underlying mechanics of the
device, as opposed to real-time control

smart materials in soft

robots

Wires for heating elements Tendons

e i fingertins/nais  Compositing of material plus compositing of control modalities are ideal.

2022 NRI & FRR Principal Investigators' Meeting Award ID#: 1734117

April 19-21, 2022




