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A Wearable Technology is rapidly maturing
A Sensing/computing oriented (Fitbit, Apple
Watch)

A Active materials can create physically
dynamic wearable systems to improve

health & performance
A Shape memory alloys (SMA)
A Shape memory polymers (SMP)
A Electroactive polymers (EAP)

A Produce force, displacement, tension,
pressure to affect the wearer

A Closed-loop system with sensing/computing
enables autonomous control
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w Dielectric Elastomer (Acrylic, SiliconMaterials comprised of multiple elastomer films
coated with conductive layers which undergo compressive strains when exposed to
electrostatic energy

w Piezoelectrics (Ceramics, Polymersjiaterial that responds to mechanical stress by
producing electricity (and vieeersa)

w Shape Memory Alloy:Metal alloys that return from a deformed state when exposed to
thermal stimuli

Shape Memory PolymerPolymers that change shape when exposed to external stimuli

Liquid Crystal Elastometiquid Crystal Polymers that undergo phase changes when exposed

to thermal or electrostatic energy

w Ferroelectric PolymersPolymers containing polarized domains that align when exposed to
an applied electric field

w Magnetostrictives: Ferromagnetic materials that internally realign when exposed to an
applied magnetic field

w lonic Polymer Metal Composite (IPM@olymer electrolytes sandwiched between thin

metal layers that can be deflected when internal ion concentrations are affected by the

presence of an electric field

w Carbon NanotubesHollow cylinders comprised of pure carbon, coated in an electrolyte,
that undergo dimensional changes when exposed to an electric potential

(Madden et al., 2004) (Tadesse et al., 2009) (Escudero et al., 2002) (Meng et al., 2010)
(Bar-Cohen, 2002) (Bonser et al., 2004) (Ji et al. 2006)
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Applications
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Dynamic, Controllable Compression
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Enhancement Based on Human
Spacesuit Des
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Vest with integrated SMA actuators

Embedded Arduino + Bluetooth,
Battery

iPhone app to trigger actuation

Can dynamically apply pressure to
wearer -- remotely

Julia Duvall
1st Place, Student Design Competition
2016 Augmented Human Conference

Grandin, T. "Calming effects of deep touch pressur e Journalplchildatt s w
adolescent psychopharmacology 2.1 (1992): 63-72.
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Battlefield Medicine and Soldier Support

A reduced impact of load
by intelligently distributing ¢
weight on the body. ——

SMA actuators
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Low power requirement Integrated components to » an
means little additional provide joint support where A
weight for batteries. the Soldier needs it most.

Low suit profile to fit
under the existing /\, ]
uniform comfortably.

Reapply energy to enhance
the efficiency of motion and
improve overall metabolics.

Provide sensor cues to,
Soldier to reduce —
injuries.

Remain compliant and
flexible, stiffening only
when needed.

: -
Antist’s Concept
The DARPA Warrior Web concept aims to develop a skin suit

with embedded technology to reduce Soldier injuries while
maintaining Soldier performance.
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Active Orthotics and Dynamic Casts

Normal Scoliosis
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Other Applications?
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