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Important Parameters of Shear Thickening Fluid (STF)
The prepared STF suspensions have solid particles dispersed in the career liquid that 

will effect shear thickening behaviour, as stated by 1989 [1] to at present. From this, we 
gather that the variables relating to particles including size, weight/volume fraction, surface 
chemistry and shape all have an effect on the resultant rheology when mixed with a fluid. 
When attempting to understand the effect of physical variables on rheology [2,3], the response 
between the carrier fluid and the particles is also worth examining to some extent. From this, 
a relationship can be developed that can quantify the effect of differing particle and carrier 
fluid material properties on the resultant rheological behaviour of the STFs. Shear thickening 
is a type of non-Newtonian behaviour that describes any rheology in which the effective 
viscosity increases as the shear rate increases. We first describe the basic aspects of some of 
the primary types of shear thickening documented [4], because there are multiple different 
types of shear thickening, each characterised by particular distinguishing criteria and likely 
attributable to various causes [5]. The researchers concluded a review article based on the 
shear thickening effect occurs when most of the solid particles and liquid dispersion occur 
in the mixed suspension [6]. However, it only occurs at a shear rate measurable in current 
commercial rheometers with a few well-chosen dispersions. 

According to fluid performance, parameters that control shear thickening behaviour are 
particle size and particle size distribution, particle volume fraction, particle shape, particle-
particle interaction, continuous phase viscosity, and the type, rate, and time of deformation. 
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Abstract
The shear-thickening phenomenon behavior occurs in most of the concentrated colloidal dispersions 
such as clay–water, calcium carbonate–water, polystyrene–silicon oil, iron particles–carbon tetrachloride, 
titanium oxide–resin, silica–polypropylene glycol, and silica–polyethylene glycol have attracted the 
attention of protective systems development applications. The rheological properties of Shear Thickening 
Fluids (STF) can be controlled by the composition of the carrier fluid molecular weight with chain length 
and solid particles influence a few parameters, such as particle size, volume fraction, and critical shear rate 
range. The methodology used in this study, numerous material parameters impacting shear thickening 
behaviour and the usage of STFs in protective systems are examined, with a focus on the nature of solid 
phase nanoparticles. This analysis includes investigations of important parameters, such as particle size 
and volume fraction, majorly influencing the Shear Thickening Fluid (STF).
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To some extent, all of these variables have been investigated. It 
demonstrates that a coherent description of the phenomena is now 
attainable using some well-described data from recent tests [7]. 
However, only a few simulations have been done to estimate shear 
thickening dispersion flow curves and the shear rate at which shear 
thickening begins. The parameters identified as being of importance 
for the characteristics of the colloidal dispersions are the size of the 
particles, the volume fraction of particles, their shape, the viscosity 
of the carrier fluid and the particle-particle interactions. Due to the 
complex and sometimes contradictory behaviour reported in the 
literature, constitutive modelling of suspension fluid mechanics has 
been difficult.

Influencing of Particle Size in STF
The findings of rheological studies show that decreasing particle 

size increases suspension viscosity, increases critical shear rate, and 
decreases the frequency of transition to an elastic state for shear 
thickening fluids [7]. At each shear thickening fluid concentration, 
the samples incur less deformation and can tolerate bigger weights 
as the particle size is reduced. The reduction in particle size has a 
considerable influence on the load-bearing capability of the textiles 
at low and medium concentrations (15 and 25 wt%). At 35wt% 
concentration, the difference in maximum stresses withstood by 
the fabric is insignificant for both the 12- and 60nm particles.

Influencing of Particle Volume Fraction in STF
As the nanoparticle volume fraction increases, the viscosity 

of nanofluid increases. All the nano-fluids come under Newtonian 
and non-Newtonian fluid flow behaviours [8-10]. They can be seen 
for low and high volume fractions, respectively, in nanofluids. In 
comparison to low-viscosity nanofluids, high-viscosity nanofluids 
are frequently Newtonian. The most important component 
determining shear-thickening is the solid-volume fraction, which 
is the fraction of the total volume of the system filled by particles. 
It’s worth noting that there’s a minimum amount of solid volume 
fraction that must be met.

Conclusion
Shear Thickening Fluid (STF) has attracted attention for impact 

protection due to its unique properties subject to impact. STF is a 

non-Newtonian fluid and shear thickening behaviour is triggered 
by a sudden increase in shear rate in the STF, which causes 
colloidal dispersions to concentrate, exhibiting an abrupt increase 
in viscosity. STF performance is extensively dependent on many 
factors like solid particle size, shape, aspect ratio, volume fraction, 
and career fluid molecular weight. The particle size and volume 
fraction are major criteria for preparation of novel shear thickening 
fluids.

References
1.	 Barnes HA (1989) Shear‐thickening (“Dilatancy”) in suspensions of 

nonaggregating solid particles dispersed in Newtonian liquids. Journal 
of Rheology 33(2): 329-366.

2.	 Deepak S, Thirumalai kumarasamy D, Thirumal P, Dharun T, Bhuvana KP, 
et al. (2021) Preparation and characterization of shear thickening fluid 
coated polypropylene fabric for soft armour application. The Journal of 
The Textile Institute 112(10): 1555-1567.

3.	 Moriana AD, Tian T, Sencadas V, Li W (2016) Comparison of rheological 
behaviors with fumed silica-based shear thickening fluids. Korea-
Australia Rheology Journal 28(3): 197-205.

4.	 Denn MM, Morris JF, Bonn D (2018) Shear thickening in concentrated 
suspensions of smooth spheres in Newtonian suspending fluids. Soft 
Matter 14(2): 170-184.

5.	 Boersma WH, Laven J, Stein HN (1990) Shear thickening (dilatancy) in 
concentrated dispersions. AIChE Journal 36(3): 321-332.

6.	 Nakamura H, Makino S, Ishii M (2020) Continuous shear thickening and 
discontinuous shear thickening of concentrated monodispersed silica 
slurry. Advanced Powder Technology 31(4): 1659-1664.

7.	 Baharvandi HR, Khaksari P, Alebouyeh M, Alizadeh M, Khojasteh J, et al. 
(2014) Investigating the quasi-static puncture resistance of p-aramid 
nanocomposite impregnated with the shear thickening fluid. Journal of 
Reinforced Plastics and Composites 33(22): 2064-2072.

8.	 Nadooshan AA, Eshgarf H, Afrand M (2018) Evaluating the effects 
of different parameters on rheological behavior of nanofluids: A 
comprehensive review. Powder Technology 338: 342-353.

9.	 Hasanzadeh M, Mottaghitalab V (2014) The role of shear-thickening 
fluids (STFs) in ballistic and stab-resistance improvement of flexible 
armor. Journal of Materials Engineering and Performance 23(4): 1182-
1196.

10.	Yeh SK, Lin JJ, Zhuang HY, Chen YC, Chang HC, et al. (2019) Light shear 
thickening fluid (STF)/Kevlar composites with improved ballistic impact 
strength. Journal of Polymer Research 26(6): 1-13.

For possible submissions Click below: 

Submit Article

https://sor.scitation.org/doi/10.1122/1.550017
https://sor.scitation.org/doi/10.1122/1.550017
https://sor.scitation.org/doi/10.1122/1.550017
https://www.tandfonline.com/doi/abs/10.1080/00405000.2020.1829329?journalCode=tjti20
https://www.tandfonline.com/doi/abs/10.1080/00405000.2020.1829329?journalCode=tjti20
https://www.tandfonline.com/doi/abs/10.1080/00405000.2020.1829329?journalCode=tjti20
https://www.tandfonline.com/doi/abs/10.1080/00405000.2020.1829329?journalCode=tjti20
https://www.cheric.org/PDF/KARJ/KR28/KR28-3-0197.pdf
https://www.cheric.org/PDF/KARJ/KR28/KR28-3-0197.pdf
https://www.cheric.org/PDF/KARJ/KR28/KR28-3-0197.pdf
https://pubs.rsc.org/en/content/articlelanding/2018/sm/c7sm00761b
https://pubs.rsc.org/en/content/articlelanding/2018/sm/c7sm00761b
https://pubs.rsc.org/en/content/articlelanding/2018/sm/c7sm00761b
https://aiche.onlinelibrary.wiley.com/doi/10.1002/aic.690360302
https://aiche.onlinelibrary.wiley.com/doi/10.1002/aic.690360302
https://journals.sagepub.com/doi/abs/10.1177/0731684414554635
https://journals.sagepub.com/doi/abs/10.1177/0731684414554635
https://journals.sagepub.com/doi/abs/10.1177/0731684414554635
https://journals.sagepub.com/doi/abs/10.1177/0731684414554635
https://www.sciencedirect.com/science/article/abs/pii/S0032591018305163
https://www.sciencedirect.com/science/article/abs/pii/S0032591018305163
https://www.sciencedirect.com/science/article/abs/pii/S0032591018305163
https://ui.adsabs.harvard.edu/abs/2014JMEP...23.1182H/abstract
https://ui.adsabs.harvard.edu/abs/2014JMEP...23.1182H/abstract
https://ui.adsabs.harvard.edu/abs/2014JMEP...23.1182H/abstract
https://ui.adsabs.harvard.edu/abs/2014JMEP...23.1182H/abstract
https://crimsonpublishers.com/online-submission.php
https://crimsonpublishers.com/online-submission.php
https://crimsonpublishers.com/online-submission.php

	Influence of Various Size and Volume Fraction of Suspended Particles on the Rheological Properties o
	Abstract
	Important Parameters of Shear Thickening Fluid (STF)
	Influencing of Particle Size in STF
	Influencing of Particle Volume Fraction in STF
	Conclusion
	References

