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CLASSICAL VIEW ON SUSPENSIONS
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INTER-PARTICLE CONTACTS IN DST

10°

10

108

102

101

100

10"

102 L

E 1 [ I [

O
—

OOORXXXX++YVVYVVYVVVVE
OO0OXXXXXXYVYVVVVVVVV
OO0OXXX++VYYVYYVYVYVVYYVO
OO00OXXXYVYYVIVVYYVVVY®
OOOORXXKXYEYVYVYVVVVVO0000
OO000OXX+YVYVVYVVV00000

\ 4

v

OOOXXXXX+++VYVY

|
0 0.55

¢, ~ 0.56

o OOOOOOXX+VYYVYYVYVYYVYVOOO

0.40 0.45

o

0.60

©

I. R. Peters, et al., Nature 532, 214-217, (2016).

Discontinuous Shear Thickening

Tatm, . 1! An 13 i IF
il 12 = 90
- - - [ .
AN : . :
R : - 0 Continuous Shear Thickening
ol N 024, « I B ed
i : =
Dl .--""-.., CST A s
Sa o i = '(T)
0.05 w0 E o
| o
r x m
::I.{L." I DST - —
dslpa)—, >
o
0.01 : —
0.48 0.52 0.56 e oy el )
& o

R. Seto, et al., Phys Rev Lett 111, (2013).

log (Shear Rate) [s1]

INTER-PARTICLE
CONTACTS

ARE
IMPORTANT IN

DST

—

Z

Hyd-rodynarhic
lubrication, z>0

Hard contact
z<0

Comtet, J. et al., Nature Communications 8, (2017).

Lucio Isa | 30.05.2024 |

‘-
» %0
P

éﬁt materials and interfaces

8



ETHziirich CONSTRAINTS, FRICTION & RHEOLOGY ~'-"'

soft materials and rnterfaces

()

PHYSICAL REVIEW LETTERS 121, 128001 (2018)

Constraint-Based Approach to Granular Dispersion Rheology

B. M. Guyﬁ J. A. Richards,” D.J. M. Hodgson, E. Blanco, and W. C. K. Poon
SUPA, School of Physics and Astronomy, The University of Edinburgh,
King’s Buildings, Peter Guthrie Tait Road, Edinburgh EH9 3FD, United Kingdom

M (Received 10 May 2018; published 17 September 2018)

We present a phenomenological model for granular suspension rheology in which particle interactions
enter as constraints to relative particle motion. By considering constraints that are formed and released by
stress respectively, we derive a range of experimental flow curves in a single treatment and predict

singularities in viscosity and yield stress consistent with literature data. Fundamentally, we offer a generic
description of suspension flow that is independent of bespoke microphysics.

DOI: 10.1103/PhysRevlett.121.128001
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e (Case studies?

Outlook

* Elucidate the role of non-central forces in dense particulate suspensions
 Develop new tools to measure contact forces in realistic shear conditions
 Connect micro and macroscopic friction, and adhesion data to rheology

* Propose additives and sustainable solutions as rheology modifiers based on contact
engineering

* Design rheology based on contact engineering
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