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SIZE-DEPENDENT BRITTLE DUCTILE TRANSITION
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FLUID-LIKE SURFACE LAYER
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MOLECULAR DYNAMICS
SiO, glass deformation

Bonfanti et al.
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EDGE EFFECTS
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OPEN AND CLOSED BC
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THERMAL EFFECTS
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DAMAGE ACCUMULATION

D=15nm
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AVALANCHES AND STRESS DROPS
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DISORDER AND DAMAGE IN FRACTURE
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PERCOLATION SCALING

In the limit B =0 the model fails as a percolation process

Clusters:
P.(s|B, L) = s~ ™ F (BLY¥s, sL=V oe¥s uL=85/71), 7. = 187/91 = 2.0549,
- . o.v,=48/91=0.5275,
<S:l> — L(n+l Tc)/‘rc”f(J;(BLl/”f)

A =T72/48 = 1.5
+ L8/7 Ke(BLY 7)), =Tl

Avalanches:

P,(s|B, L) = s 7 F (BLY¥7, sL ™V v5 yl~85/%),
<SZ) - L('n*'l—Ta)/datlf(jg(ﬂLl/Vf)
+ L=477 K (BLY ")), (CB

PRL 110, 185505 (2013)



PERCOLATION SCALING
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FINITE-SIZE CRITICALITY

Nucleation
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AMORPHOUS PLASTICITY
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AVALANCHES IN METALLIC GLASSES
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AVALANCHES IN COLLOIDAL
GLASSES

Shear of Shear Pressure
granular

directio
packings — |

(Denisov et al.
Nat. comm 2016)
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Mesoscale tensorial model for
amorphous plasticity in 2D and 3D
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Shear bands depend on loading

C. Su and L. Anand,

Acta Materialia
54, 179 (2006).
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Universal (non MF!) avalanches
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Scaling functions
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MARGINAL STABILITY
AND EXCITATION SPECTRA

Unstable
states

Stable states
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Miiller M, Wyart M. 2015.
Annu. Rev. Condens. Matter Phys. 6:177-200
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~Excitation spectrum
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Clusters of activity

Experiments: Colloidal glasses

MD simulations Mesoscale model
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A Ghosh, Z Budrikis, V Chikkadi, A Sellerio. SZ, P. Schall PRL 2017



Clusters of activity
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Percolation Scaling
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DISLOCATION DYNAMICS

‘o 4

Intermittent dislocation flow
in viscoplastic deformation

M.-Carmen Miguel* f, Alessandro Vespignani*, Stefano Zapperiz,
Jérome Weiss$ & Jean-Robert Grassol

nature

3D

Dislocation Avalanches, Strain
Bursts, and the Problem of Plastic
Forming at the Micrometer Scale

Ferenc F. Csikor,™? Christian Motz Daniel Weygand,? Michael Zaiser,? Stefano Zapperi***
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2D DISLOCATION DYNAMICS

o 2 2
AL S bux;; (xij — Zij)
S LV - 2 2\2
) 2n(1 —v) (z5; + 2;;)
MODEL VARIANTS:
1) Continuum time model YU; = bz( E 045 — O'e)
2) Cellular automaton: extremal update J

3) Cellular automaton: random update V; = Sign(bi( E 045 — Ue))



PRL 112, 235501 (2014)

PHYSICAL REVIEW LETTERS
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Avalanches in 2D Dislocation Systems: Plastic Yielding Is Not Depinning

Péter Dusan Ispanovity,"” Lasse Laurson,” Michael Zaiser,” Istvin Groma,' Stefano Zapperi,* and Mikko J. Alava®
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EXTRACTING SPECTRA FROM

DISLOCATION DYNAMICS (2D)
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2D EXCITATION SPECTRA
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EXTRACTING SPECTRA FROM
DISLOCATION DYNAMICS (3D)
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