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Is breaking through matter a hot matter?
How fast can subcritical fracture be?
Eppur riscalda (and yet, it heats!)
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G: energy release rate (J/m^2)
r: mass density
c: heat capacity
h: paper thickness
l: heat conductivity



• Taking into account effect of thermal bath on fracture: Arrhenius
• Modeling – depinning problem and activation energy:

Subcritical crack growth model



Comparison: stick-slip in tape peeling (polymer flow/fracture) 
(Santucci et al. Data), modeling Vincent-Dospital et al. 

Associated with
fractoluminescence: 
Black body radiation?



Comparison: Fast fracture in PMMA, nucleation of 
damage (Bonamy et al. Data)

Interfacial fracture in PMMA, PoreLab, Oslo: 
Creep and Fast rupture



Comparison: Fast fracture in PMMA, nucleation of 
damage (Bonamy et al. Data)





Avalanches and comparison to experiments, at fixed T
• Experimental setup (PMMA, Oslo group, Tallakstad, Maloy, 

Santucci et al.) to study intermittent crack front propagation in 
transparent material

Mode l; fixed temperature, non 
linear law (Arrhenius) for v(G), 
quenched disorder+elastic
interactions







This framework also leads to the description of brittleness as a first 
order phase transition, and brittle/ductile transition as a second 
order phase transition (a critical point)

V : rupture velocity
T0 : ambient temperature
G: loading (applied energy release rate)


