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1. Introduction
The goal of this work is threefold: First, design and characterize

model system with new design handles, exploiting shape & « Detection of plastic events by optical flow and particle tracking
roughness; Second, develop advanced characterization methods ) ) - > o, Upr g
- macroscopic and microscopic; Third, compare to selected e C e

simplified industrial systems
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2. Roughness and aspect ratio as design parameters g [

» Decreasing the system’s degrees of freedom (DoF) enhances e = =g =
material’s toughness and stability v v
While rough particles undergo interlocking at contact, cad
1w - p elongated particles increase the effective volume fraction, 2 ‘
" . 7 1 — 1

which in tern decreases the system’s DoF.
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Sjesestese Detection of discontinuities v_vith optical flow... ... linked to the local strain field

More particles involved in plasticity n More particle movements involved in "
plasticity

| Volume fraction

| Interaction strength

| Activation barrier to
trigger plastic events
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4. Constitutive model using simplifies industrial systems

* A minimal model for Elasto-visco-plastic materials
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* Gels observed and measured after a pre-shear at Pe = 20
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Conclusions and further work:

» Detailed microstructural studies on rough and high aspect ratio systems » 3D constitutive model for elasto-visco-plastic materials relevant for industry
+ Opto-mechanical characterization of sheared structures to detect plastic events » Micro-scale probing of single particles or clusters and targeted shearing
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