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MOTIVATION

Impregnating Keviar fabric with shear-thickening fluid (STF) can significantly
mhmmmmmmmmnedm
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ﬁu(wmmmm”m anisotropic precipitated
calcium carbonate (PCC) suspensions were investigated to determine whether
they could impart improve balkstic performance or weight reduction to
STF/Kewiar balistic composites.

RESEARCH OBJECTIVES

1. Investigate how particle anisotropy affects the rheology of concentrated
PCC colloidal dispersions:
- crtical stress at the shear thickening transition
- crtical volume fraction for extensive (discontinuous) shear thickening
- change in microstructure during shear thickening

2 Conduct fragment simulation projectile (FSP) ballistic testing of Keviar fabric
moanpushhrgeism" anisotropic particle STF at several particle
- can anisotropic particle STF provide improved energy
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ENERGY DISSIPATION IN KEVLAR/SHEAR-
THICKENING FLUID COMPOSITES
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dissipative response at lower particle loadings? e:,

F ANISOTROPIC PARTICLE DISPERSIONS FOR THE FABRICATION |
BLE SHEAR-THICKENING FLUID/KEVLAR FABRIC COMPOSITES
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RHEOLOGY

Suspensions of PCC in polyethylene glycol having three different particle
aspeclrmmpoﬁmdaﬂmmﬁmaﬂmm
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* Critical volume fraction for discontinuous shear thickening, ¢, decreases with
increasing particle aspect ratio.
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P py. TP ly scales with particle diameter dimension

* Rheo-SANS (small angle neutron scattering) demonstrates long-axis particle
alignment with flow direction is maintained during shear thickening.

BALLISTIC IMPACT TESTING
i i ekl
am, (V- V)

E: dissipated kinetic energy
m,;: projectiie mass

Ballistic results of 4 Keviar layer tangets with
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CONCLUSIONS
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as parts py (aspect ratio) is #

= Keviar composite targets containing anisotropic PCC/PEG STFs demonstrate
improved ballstic performance at lower particle loadings than observed in silica
STF composites

FUTURE WORK
« Investigate ballistic performance of Keviar/ anisotropic STF composites at
higher impact velocities
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