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Shear thickening fluid (STF) is a dense colloidal suspension of nanoparticles in a carrier fluid in which the viscosity
increases dramatically with a rise in shear rate. Due to the excellent energy absorption and energy dissipation of

STF, there is a desire to employ STFs in a variety of impact applications.

shear thickening fluids viscosity particles

| 1. Introduction

Shear thickening fluid (STF) is a non-Newtonian fluid that exhibits an abrupt increase in viscosity by a few orders of
magnitude with increasing shear rate 2Bl STF behaves as a solid-like material under applied stress due to
increasing viscosity, and when the loading is removed from the medium, the STF turns to the initial liquid state.
Due to the excellent energy absorption and energy dissipation characteristics of STF, it has been widely used in the
Li-ion batteries 4!, wearable devices &, triboelectric nanogenerator (TENG) (&, protective structures I8 and some
novel applications 2119111

STF consists of a carrier liquid and colloidal particles 2213l The particles are generally selected from a number of
groups of particles which include silica, polymethyl methacrylate, calcium carbonate, cornstarch, synthetically and
naturally occurring minerals, polymers or a mixture of them. Many carrier fluids such as water, ethylene glycol (EG)
and poly ethylene glycol (PEG) have been investigated 4. The common particles and carrier fluids of STFs are
summarized in Table 1.

Table 1. The compositions of STFs.

Particles Carrier Fluids Additives Reference

Polystyrene-ethylacrylate EG - 2]
(PSt-EA)
Glycerine—water — (15]
Polymethyl methacrylate (PMMA)

PEG _ [16]
Silica nanoparticles PEG — [17]
Ethyl alcohol and PPG S (18]
PEG Polyvinyl alcohol (19
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Particles

Fumed silica

Cornstarch

Styrene/acrylate
(Poly)Styrene-acrylonitrile (PSAN)
Polyvinyl chloride (PVC)

Precipitated
calcium carbonate

ZrOo
Soda-lime glass spheres
Glass spheres
Polystyrene (PS)
Nano-silica and calcium

Kaolin clay particles

Carrier Fluids
Water

lonic liquids
EG
PEG

Ethanol and PEG

PEG

EG
PEG
Water
CsCl in demineralized water
EG
EG

Dioctyl phthalate

PEG

Mineral oil
Water
Mineral oil
PEG
PEG and ethanol

Glycerol

Additives

PEG
Graphene
Silane coupling agent
SiC
SiC nanowires

Carbon nanotubes

Clay nanopatrticles
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According to the rheological properties of STF, they can be divided into two categories: continuous shear

Rickdiiy &sFNdnWVeist@nfinuGiRNehehr HRREMIMY (S8R, 1P elissteanahppiHiigkaniogRepviolsy
be@hRRIVRIYKEN Qg RMacRdRle wliod abeisRe iseNs. MMalsl R arEady 85 DRIkt o nfRLARAR: in viscosity

above a critical value of the applied shear rate BZ. Fernandez et al. & proposed a model to identify the nature of
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