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specified impactors are used: the ‘‘S1’’ knife, and the
‘‘spike’’ (Fig. 3a and b). Fig. 4 shows SEM images of the
tips of the spike and knife blades, respectively, taken using
an Amray 1830 (with oversized sample chamber to accom-
modate the blades) at a voltage of 10 kV. The blades are
imaged on top of a layer of Kevlar fabric to provide rela-
tive scale. Note that the tip and edge diameters are consid-
erably larger than the filament and particle diameters,
while being smaller than the typical yarn dimension.



For stab testing, the impactors are rigidly mounted to a
crosshead in a conventional rail-guided drop tower. The
stab targets are placed on a multi-layer foam backing
(Fig. 3c), as specified by the NIJ standard. This backing
consists of four layers of 5.8-mm-thick neoprene sponge,
followed by one layer of 31-mm-thick polyethylene foam,
backed by two 6.4-mm-thick layers of rubber (all backing
materials from PCF Foam Corp., Cincinnati, OH). Syn-
thetic polymer-based PolyartTM witness papers (Arjobex



Fig. 2. Images of undamaged STF–Kevlar.



Fig. 3. (a) Knife impactor; (b) spike impactor and (c) foam backing.
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Liquid Body Armor
Researchers at the University of Delaware and the U.S. Army Research Laboratory have developed a new material called Liquid Body Armor. Liquid Body Armor is created by saturating traditional Kevlar, a protective fabric commonly used by police officers and soldiers, with a special sheer thickening fluid of nano‐sized silica particles suspended in polyethylene glycol.  Sheer thickening fluids (STFs) display non-Newtonian behavior, similar to Oobleck. In a liquid state, the tiny silica particles stay evenly separated in the mixture due to a weak molecular repulsion. If the saturated Kevlar is forcefully hit or punctured, the energy of the sudden impact overrides the molecular repulsion and forces the particles into small groups called hydroclusters. The hardening process occurs in milliseconds, but once the force is removed the material returns to its original flexibility. Still in the experimental phase, STF‐treated fabric could replace military flak jackets or be used for prison guard uniforms. Other companies are also using STF-treated fabrics to make personal protective equipment such as ski hats, football pads, point shoes, and motorcycle jackets.
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	Scanning Electron Microscope image of STF treated Kevlar


