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Introduction

The scale-up of particle interactions depends on particle shape.

nonconvex shape — interlocking — enhanced strength

Keller and Jaeger SEM image of UO2 particles
Granular Matter 18, 2016.



Open questions

How to quantify interlocking?

What are typical microstructures!?

Which interactions are affected (friction or adhesion)?

This work

Packings of hexapods of increasing aspect ratio
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Simulations
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Microstructure
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effect of confining pressure
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: three contacts, purple: four
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valence number
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Compressive strength

top view

side view
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Force chains
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Adhesion or friction?
_ bulk friction angle
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Given the parameters involved in this relation, a ratio as high as
200 can occur only if the bulk friction angle is close to 90
degrees. This occurs for high shape aspect ratio and high friction
coefficient between particles.
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Conclusion

Two regimes were evidenced: |) linear increase of strength at low
nonconvexity, and 2) sharp increase at high nonconvexity, enhanced
by friction coefficient between particles.

The linear increase of strengthin the first regime is governed by the
increase of tensile strength as a result of the increase of contact

density.

The fast diverging increase of strength in the second regime reflects
the increase of bulk friction coefficient.

recent simulation with homogeneous boundary conditions confirm
the absence of geometrical cohesion in assemblies of hexapods.
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