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Introduction

* The ideal artificial muscles is!:
» Compliant
Low Cost
Energy Efficient
Controllable (low hysteresis/transport delay)
High Work Density

 We introduce the Fiber Reinforced Pneumatic Coiled Actuator (FR-PCA) that:
« Reduces pressure requirements, increases efficiency, is controllable, and is low cost.
« Enables novel untethered soft robotics capabilities.
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Working Principles
Radial » Tube - Coll
Expansion Untwist Contraction

Tube untwist: Helix angle,a« = tan™1(m - AD - AB)

Pressurization

FR converts more radial expansion into untwist, increasing energy efficiency
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Applications Demonstrations

Demonstrates:

« Untethered Capabilities

 Controllability
« Higher Efficiency
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Continuum Robot

Demonstrates:
« Controllability
 Tunable Performance

Robotic Acuators
& Dynamics Lab

Characterization and Modeling

FR-PCA outperforms prior works:
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Controllability
« Smith Predictor Compensated
Feed Forwards Controller
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