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Constrained Force Control of Shape Memory Alloy Actuators
D. Grant and V. Hayward

McGill University

Force Controllable Hydro-Elastic Actuator
David Robinson and Gill Pratt

Massachusetts Institute of Technology
� Experimentalresultsarepresented

to show that SMA actuatorscan
controlforcesrapidlyandprecisely.

� A forcetransductionmodelfor SMA
actuatorsis developedanda two
stageswitchingcontrollerisdesigned
usingthismodel.

� An antagonisticpair thatweights
6g (mostof it is superfluous) has
a peakforceof 7 N. It canapply
forceundercontrolwith a0.5

� Continuousoperationwasalsoverified.

� Developaforcecontrollable
hydraulicactuator.

� Controlthestrainof aseries
elasticelement.

� Low impedance, shocktolerance,
good bandwidthand high
powerdensity.

� Excellentforcecontrolwith
largedynamicrange.

Development and Analysis of Actuator With ER Damper
N. Takesue � , G. Zhang � , M. Sakaguchi � , J. Furusho � and Y.

Kiyosawa �
� Osaka University and � Harmonic Drive Systems, Inc.

Velocity Dependence of the Characteristics of Harmonic Drive
Built-in Torque Sensing

M. Hashimoto � , T. Ishizuka � , I. Godler 	 and M. Horiuchi 

� Shinshu University, � Kagoshima University, 	 Kyushu University and


 Harmonic Drive Systems, Nagano Japan

� Motivation

� Development

� Analysis

� Experiments

An Actuator Model of ICPF for Robotic Applications on the
Basis of Physicochemical Hypotheses

S. Tadokoro � , S. Yamagami � , T. Takamori � and Keisuke Oguro 
� Kobe University and  Osaka National Research Institute

Modeling and Motion Control of an Actuator Unit using ER
Clutches

M. Sakaguchi, G. Zhang and J. Furusho
Osaka University

� AccurateICPFmodelingfor
roboticapplicationdevelopment.

� Stressgenerationmodelby
ionicmotionin themembrane.

� High accuracy ontransient
responseandnonlinearities.

� CAD of soft gel actuators
for futureroboticdesign.

� Developmentof anActuator
Unit UsingER Fluid

� GoodResponse, Low Inertia
andSafetyCharacteristics

� ForceandVelocityResponse
Modelsof theERActuator
Unit

� ExperimentalResultsof the
Motion Control
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