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CASCADE COALESCENCE OF MICROCRACKS AND
CRITICAL FAILURE

Lu Chunsheng Bai Yilong Ling Zhong Xia Mengfen Ke Fujiu
(Laboratory for Nonlinear Mechanics of Continuous Media,
Institute of Mechanics, Chinese Academy of Sciences)

—Abstract—

Experimental tests on an aluminium alloy reveal that the residual strength of the alloy,
sulj ected to planar impact, shows a critical transition to complete failure at a certain level of
accumulative damage. Microscopic observations and fractography of the spalled surface
unveil fractal feature in a certain range of length scale. It shows that critical failure in
spallation results from a cascade of coalescence of microcracks. In view of this fact, a
renormalization group model of weak surfaces in combination with mechanical analysis is
used to understand the physical mechanism underlying the coalescence of microcracks to

critical failure of the material.

Keywords: Spallation, Cascade coalescence of microcracks, Fractal, Critical failure,

Renormalization group.



