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Optimal designing of soft body armour materials

using shear thickening fluid

Technical Report
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2. Materials and methods
2.1. Materials

Plain woven Kevlar fabrics having areal density of 200 g/m?
were used in this research. The linear density of the yarns was
1000 denier. The number of yarns per inch was 22 in both the
directions of the fabric. Silica nano-particles, MP1040, in aqueous
dispersion (40% w/v), were obtained from Nissan Chemicals (Ja-
pan). The average size of silica particle was 100 nm. Polyethylene
glycol or PEG (MW 200) was used as a medium to disperse the sil-
ica particles. Three STFs were prepared by keeping silica concentra-
tion at 50%, 60% and 70% (w/w). Since STFs are highly concentrated
dispersions having high viscosity and surface tension, it is difficult
to treat textile fabrics uniformly with it and ensure its proper pen-
etration into the fabric. To improve the wettability of the Kevlar
fabrics with STFs, these dispersions are diluted with ethanol before
application onto the Kevlar fabrics. Dilution reduces the viscosity
as well as the surface tension of STFs, thus improving its penetra-
tion into Kevlar fabric structure. In subsequent discussions, the ra-
tio of STF to ethanol would be denoted by the term solvent ratio.
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