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Development of Crack Propagation Simulation Model
Considering the Interaction of Multiple Cracks

0 0 O 0O O O Masayuki Kamayald *

o0 oOboooooooOooooOoOoOoOoOOOOOOOOOOOOOOCOOOOOOOOOO
gooooooooboOoooooocoOoodoooooo0ooOooOooOoOoooboOooOOoOooboOn
goooooooooooooo0ooooOooOoOobOoOoOoooooUoOoDboOooooDooOoooo
goooooooooooooooooooOooboOooOoooooooDbboooooDooboOoooo
goooooooooooooooooooOooobooooooooOoobOboOoooobooboOoooon
goooooooooooooooooooOoooOoOoOoOoOooObooOoOoOboOoooooboOoooon
goooboooooooooooOooooboOoOobOOOoOoOObObOOODObOOOOoDOboOoOooon
goooooooobooooooooooboOoOooooOoooooOoooOoboOoooobooooon
goooooooooooooo0ooooOooOoOobOoOoOoooooUoOoDboOooooDooOoooo
gooooobooooooooooboooooooooOoboooooooooboooooooDo

Abstract There are interactions among multiple cracks generated on plane surfaces caused by
fatigue or environmentally assisted cracking. It is observed that these cracks may coalesce as they
approach each other. In this study, the interaction of multiple cracks, at various locations and
differing lengths, was evaluated using a finite element numerical model. In addition, a program was
developed that is capable of automatically generating a finite element mesh, once the locations and
length of multiple cracks are input. The program was used to simulate the growth of two or more
cracks taking into consideration continuous changes in the interactions of multiple cracks. The
simulation results showed that the outer edges of two cracks, which approached each other, without
coalescing and without the edges meeting, grew faster than the edge of a single crack because of their
interaction. It was also revealed that the fracture time of such cracks was almost the same as that of
the coalesced cracks. Monte Carlo computer simulations were carried out to reproduce the crack
occurrence and growth . The simulation succeeded in reproducing the real crack distribution in which
cracks existed unevenly.

Keywords Crack propagation, finite element method, J-integral, multiple cracks, crack coalescence, Monte

Carlo simulation.
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