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Abstract:

In many cases failure in a composite medium can be related to the elastic stress field at the time of initiation. Motivated by this we examine
the distribution of extreme values for the stress in the linear elastic regime. The focus is to assess the likelihood that the magnitude of the
stress inside a loaded composite exceeds a nominal value. A homogenized quantity dubbed the macro stress modulation function is
introduced. One considers a cube situated inside the composite material. The volume fraction of the cube over which the Von Mises
equivalent stress is larger than 7 is denoted by P(¢). The analysis focuses on the case when the scale of the microstructure is suffciently fine
relative to the wavelength of the loading. A rigorous upper bound on P(¢) is found. This bound is exponentially decreasing with ¢ and

is given in terms of the BMO norm of the macro stress modulation function over the cube.
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