
 

                                                                
 

Workshop on Experimental and Computational Fracture Mechanics 

February 26-28, 2020, Baton Rouge, LA 

 
 

HOW MOVING CRACKS IN BRITTLE SOLIDS CHOOSE THEIR 

PATH  
L. Rozen-Levy, J. Kolinski, J. Fineberg  

 

 

ABSTRACT 

While we have an excellent fundamental understanding of the dynamics of ‘simple’ cracks 

propagating in brittle solids, we do not fully understand how the path of moving cracks is 

determined.  Here we experimentally study cracks that propagate between 10-95% of their limiting 

velocity within a brittle material. We deflect these cracks by either allowing them to interact with 

sparsely implanted defects or driving them to undergo an intrinsic oscillatory instability in defect-

free media. Dense, high-speed measurements of the strain fields surrounding the crack tips obtained 

via imaging reveal that the paths selected by these rapid and strongly perturbed cracks are entirely 

governed by the direction of maximal strain energy density and not by the oft-assumed principle of 

local symmetry. This fundamentally important result may potentially be utilized to either direct or 

guide running cracks. 
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