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A dislocated crystal will locally undergo discrete plastic deformation
at virtually any applied stress. High resolution extensometry on bulk
crystals or small scale deformation experiments display such discrete
plasticity in stress-strain data. This talk focuses on the statistics of
such plastic events in the regime prior to macroscopic yield. Extreme

value theory is applied to the critical stresses at which discrete inter-
mittent plasticity occurs. It is found that when the same deformation
is repeated many times in both experiments and dislocation dynamics
simulations with strongly varying microstructures, the average of the
critical stress and the Weibull fluctuations around it, is related to the
deforming crystal volume via a truncated power-law. It’s applicabil-
ity across a rich data set suggests that a quite general phenomenon
is at play. The identified truncated power-law is found to uniquely
define an underlying master distribution of critical stresses present in
the deforming crystal, and also the density of discrete plastic events
available to the system. It therefore provides a procedure to experi-
mentally characterize a material’s microstructure both prior to loading
and in the microplastic regime to yield.
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