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A Systems Approach to \WiheBesign

The 20th century-wing design isolates these functions
the 21st century design integratesthem
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DARPA SMART WING)

* DesiC trol Xfter Structure
» Twist the-structure against it’s equilibrium. This

requires work (7 deg limit, 20 deg desired)

 New Paradigm: Unify at more fundamental level
Change shape by changing the equilibrium



Tensegrity Paradigm for Structural
Control

7 ¢

Changing the Shape With Less Control Energy

eConstruct a Tensegrity Geometry with a specified stiffness
*Actuate the tendons (rest lengths) to avoid straining the structure
*Modify the equilibrium to accommodate damage, high winds
*Hold the shape (stiffness) while changing the stiffness (shape)



Tensegrity Geometry
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Shell Class Tensegrity
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Advantages of The Tensegrity Paradigm

o All MembersAxially L oaded

— Global bending without member b

e All MembersUni-Directionally

— Noreversal of load direction (no fr

o Structural Efficiency
— Strength to mass very high

— Inspired by Art and Biological form

Easy to Integrate Structure/Control
— More accurate models (hence maore precise control)
— A structural member also serves as sensor,

zjtuat
ly optimiz

— Actuator/Sensor architecture
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— Change shape with little work (one equili

0 another)



