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Monte Carlo Simulation for Evaluating Crack Patterns

—— Triangular Lattice Model

by

Yasuhiko Sotoike*, Ken KUrlvaAMA** and Shuji SHIMAMURA***

Features of crack patterns are explored by performing computer simulations of crack growth in
the two-dimensional model systems of triangular lattice. The simulations are concerned with crack
growth in brittle materials to which the stain energy is supplied nonuniformly.

It is shown that the present model gives different crack patterns and strain energy distributions,
which are almost independent of the shape of lattice. The results of simulations have some implica-
tions in evaluating crack patterns in real materials which were exposed to thermal shock, radiation and
so on ; the differences in materials and external influences could be conjectured from the characteristic

aspects of observed crack patterns.
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Fig. 1. Two-dimensional model system of

triangular lattice.
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Fig. 2. Dependence of the number of cracks (Nc)
and the average strain energy per element (E))
on the input strain energy (E;,) per element for
the system with AE =1, E.=25 o0=2, &
=0.1 and f=0.
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Fig. 3. Crack pattern and strain energy distribution for the system with
AE=1, E.=25, ¢=2, g=0.1and f=0.
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Fig. 4. Crack pattern and strain energy distribution for the system with
AE=1, E.=5, ¢=2, g=0.1and f=0.
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Fig. 5. Crack pattern and strain energy distribution for the system with
AE=1, Ec=2%, 0=2, g=0.6and f=0.
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Fig. 6. Crack pattern and strain energy distribution for the system with
AE=1, E.=25 o¢=2, g=0.1and f=0.7.
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Fig. 7. Crack pattern and strain energy distribution-for the system with
AE=5, E.=25 ¢=2, g=0.1and f=0.
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