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Fracture characteristics of brittle particles at different loading velocities

Yi Hongsheng, Xu Songlin, Shan Junfang, Zhang Ming
(CAS Key Laboratory for Mechanical Behavior and Design of Materials ,
Uniwversity of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: Uniaxial compression experiments of K9 glass spheres with a diameter of 8 mm were con-
ducted to obtain the fracture responses of brittle particles at five loading velocities, i. e. 2>X 107" and
2X10 ° m/s for quasi-static loading and 3.4, 7.1 and 10. 6 m/s for impact loading using a split Hop-
kinson pressure bar. Based on the Weibull distribution and recovery specimen products, a novel model
combing the tensile failure and the shear failure was proposed to explain the process of the breaking
evolution, revealing the relationship of the loading velocity and the three breaking zones. The model
was validated using numerical simulation. Our study can serve as valuable reference for the study of
the dynamic failure of brittle granular materials.

Keywords: dynamics; brittle material; Weibull distribution; tension-shear coupling
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