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Fig. 6 Histories of the average stress in thin bars in

states of 1D stress with different defect spacings
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Effects of periodically-distributed defects on ductile fragmentation process

of materials under high strain-rate tension”

Zheng Yu-xuan''?*, Zhou Feng-hua*, Hu Shi-sheng!
(1. CAS Key Laboratory for Mechanical Behavior and Design o f Materials ,
University of Science and Technology of China ,
Hefei 230026, Anhui, China;
2. MOE Key Laboratory of Impact and Safety Engineering ,
Ningbo University , Ningbo 315211, Zhejiang, China)

Abstract: To explore the effects of the initial defects on the fragmentation processes of materials at
high strain rates, an explicit FEM code was used to simulate the dynamic fragmentation processes of
thin elastic-plastic bars undergoing uniform high strain-rate tensile deformations. The thin bar was
prescribed with periodically-distributed geometrical defects. Numerical simulations display that the
bars with the initial defects usually break into pieces earlier than those without defects. For the thin
bars with the periodically-distributed defects, there exists a strain-rate region in which the fragmenta-
tion process is completely controlled by the defects. This fragmentation process is called the defect-
controlled fragmentation process. The spacing and the size of the defects also affect the fragmentation
process by moving the strain-rate region of the defect-controlled fragmentation. The effects of the
combined defect distribution on the ductile fragmentation process were also discussed.

Key words: solid mechanics; initial defects; FEM; ductile material; defect controlled fragmentation;

fragment number
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