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ABSTRACT 

Recently the author presented basic concepts for fracture path prediction simulation. 
These are types of fracture simulations, hybrid experimental-numerical method, Explicit and 
Implicit fracture path prediction theories, the variational principle for fracturing solid, moving 
finite element method. These concepts are effectively utilized in fracture path prediction 
simulations.   Especially the moving finite element method based on Delaunay automatic 
triangulation made it possible to predict complicated fracture paths such as multiple dynamic 
crack branching, dynamic kinking and curving fracture phenomena. 
 

Branched cracks are often observer in brittle materials and structures. Many researchers 
[1-8] However, the mechanism or the governing condition of dynamic crack branching has not 
been fully clarified. Thus, for humankind, the dynamic crack bifurcation problems has remained 
important unsolved problems for long time, until recent our study [9]. 

 
The author and coworkers[10]  have developed   the moving finite element 

method based on Delaunay automatic triangulation, this method made it possible to 
simulate very complicated dynamic fracture phenomena. Figure 1 shows one of the 
frames of ultrahigh-speed video recoding of multiple dynamic crack branching 
phenomena.  

    
     Figure 2 shows the simulation result obtained by the moving finite element 
method based on Delaunay automatic numerical simulation was carried out using 
moving finite element method based on Delaunay automatic triangulation. Numerical 
result agrees excellently with the experiment (see figure 1 ).  



 

Itis extremely interesting to see in Fig 3 that the Φtotal criterion is repeatedly satisfied in 
the multiple dynamic crack branching phenomena. 

 

 
 

 
Fig 1A ultra-high speed photograph of 
multiple crack branching phenomena
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Fig 3Φtotal in multiple crack 

branching 
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Fig.2 Equivalent stress distribution at multiple branching area 
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