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Dense suspensions of particles
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Shear thickening of model systems
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Universality of shear thickening in colloidal and non-Brownian model systems.
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Mechanism of shear thickening
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Discrete Element Method Simulations
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Model of shear thickening
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Viscosity divergence at low stress o < ¢
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Viscosity divergence at high stresso > ¢~ b ()  Drep
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Fraction of frictional contacts f (o)
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Theory for shear thickening
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DEM simulations for a microscopic understanding
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Coordination number Z and viscosity divergence
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Coordination number deficit AZ foru = 0
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Critical contact number and volume fraction

6‘ ' : » Suspensions (Our results)
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Contact number deficit AZ vs. distance
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Normal contact force probability distribution P(6)
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P (@) for varying ¢
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P(6) for varying stress o
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Contact force distribution to frictional contacts
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Conclusions

o ¢ (1), Zy (1) and P(F,) of suspensions are similar to granular
packings, and sheared granular materials

O  Justified f(o) ~ exp(—0o™/ o) in the Wyart-Cates model

0 e * Contact number deficit, Z,,,(1) —Z, does not explain viscosity divergence
and linear interpolation for the jamming volume fraction ¢;

Future Work

* Network properties: 3 cycles, efficiency etc. to understand the
dynamics of shear thickening

* Use connections with granular materials to build better models
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