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Three-Dimensional Crystal Structure Analysis and Fracture Behavior
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Abstract

Microscopically viewed, metals, rocks, etc., have a crystal structure. To study such a
material’s fracture behaviors, the preparation of a three-dimensional crystal structure
model and its analytical method are necessary. This paper presents crystal structural analysis
using a three-dimensional Voronoi division, by means of which we simulated the fracture
experiment of rock like materials under various confined pressures given in a triaxial principal
stress field. The analysis used a modified virtual displacement method considering element
deformations, and could reproduce the state of such materials shifting from the vertical tensile
fracture to shear fracture as the confined pressure increased. It was made clear by using such a
crystal structure model that the shear fracture is closely related with the tensile fracture
strength
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