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National Science Foundation ( NSF-ITR/PE+SY Digital Clay project)

Position Sensing for Every Pneumatic Cylinder

Haihong Zhu, Wayne J. Book
Georgia Institute of Technology

Introduction to Sensor Embedded Actuator Pneumatic Actuator Can Replace Hydraulic Actuator ‘ Future work
N Pneumatic Actuators In Comparison to Hydraulic Actuators
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# Basic Principle o Accurate displacement control m ' 7 \\\V//

o Resistance variation corresponding to piston position o Smooth pressure control Erergy S_all'(vesterg/ -
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Only need to use simple on/off valves

Resistive Layer
Rod / Antenna

o Sensing capability inherent to the cylinder

£+ Bi-port Pressure Control
o Compliance is controllable

# Implementation
o Resistive film applied to exterior of cylinder tube
o Alternating voltage penetrates insulation and reaches piston Motions for Egg Handling
o Two alternatives for leading the signal out I N——
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# Non-Repeatability ( <0.01%) # 3D human-machine haptic interface Concentrating Block - %

Tangible 3D shape/surface
Computer controlled
Haptic/semi-haptic style

Can be digitally edited / transferred

# Longevity (> 2 million cycles)
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