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Technological Goal

» Fil the need for flexible body amer

> Cumently fielded body armor sysiems employ mulli-ply Keviant fabric armors,
whose bulk and siiffness make them practical only for torso protection.

+ Ballistic profection for exiremities requires lightweight, Mexible body amor
without significantly compromising mobility and dextesity.

Liquid Amor for Personal Protection

» Investigaie the balistic properties of Keviar fabrics impregnated with colloidal
shear-thickening fluids (STFs)

» STFs undergo a sudden and dramafic increase in viscosity above a critical
shear rate, in some cases forming to a d that exhibits solid-ike
behavior

» Resulis in a composite which is flexible al low sirain rates, such as during normal
motion, but stiffens upon sudden impact 1o provide balliistic protection

> Yields significantly betier flexibility and reduced weight when compared to
equally performing neat Keviar

. « Areas currently protected by
INTERCEPTOR Body armor system
= Not protected with body ammor due o
flesdbility constraints

Ballistic Experimental Set-Up N\

~ Impegrete Keviar wih STF
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— 2"x2” in sixe

= Use day ballistic curves to relate
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the yams as well as impregnation {Keviar KM-2, 600 denier)
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Shear-Thickening Fluid (STF) \
« Nissan Chemicals MP4540, 120 nm diameter
silica paslicle (determined by dynamic Bght
s scattering and TEM)
% - Silica parficies were dispersed in

KEVLAR®
sifica particles located between + Plain-woven Hexcel Aramid Style 706

= 13.386 yams/cm, mummngﬂnz_/

Energy Dissipation Mechanism of Keviar

._Impregnated With Shear-Thickening Fluid
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Relating Rheology of STF to

- Increasing the number of

High Velocity Performance \

- STF-Keviar at high fabsic
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Flexibility of Keviar/STF Composites
=STF-impregnated Keviar Largets are

lighter, thinner, and more flexible than

Penetration Depth

= Peneiration depth of clay
witness as a function of
number of Keviar layers
and the amount of shear-
thickening fluid

Impact velocity
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