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Advances in Applied

Brittle fracture of beams under pure bending

WEI Shiyang, LI Fengyun, ZHENG Yuxuan, ZHOU Fenghua*
( Key Laboratory of Impact and Safety Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: A brittle beam produces multiple fragments during a pure bending fracture. The fracture process
directly affects the generation and propagation of bending waves and the average fragment size. The cohesive
fracture model is used to simulate the bending fracture process of the brittle beam. Such FEM modeling
reproduces the crack propagation process in the fracture and analyzes the law between the bending moment and
the fracture surface-cracking angle after the brittle beam fracture. Numerical results show that: (1) Under a wide
range of material parameters and loading strain rates, there is a similar monotonic attenuation law between the
bending moment and the cracking angle of the fracture surface; (2) The fracture energy of the fracture surface is
equal to the bending moment work during the fracture process; (3) Under the action of pure bending moment,
there is always a compressive stress region at the crack tip, the stress state at the end of the fracture is hence
more complicated, and the fracture is no longer a purely bending state.

Key words: brittle beam; bending fracture; cohesive fracture; bending moment; crack opening angle



