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Fracture numerical simulation of CT specimen loaded by improved
Hopkinson tensile bar
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Abstract: To study the dynamic fracture performance about the compact tension( CT)specimen, the split Hopkinson
bar was improved, and a kind of clamping device between the loading point of incident bar and transmission bar was
designed to study the dynamic fracture test on the CT specimen. In terms of tensile siress wave propagation, the finite
element method based on ANSYS/LS-DYNA had been adopted to realize the dynamic fracture response and calculate
the relative parameters about the dynamic fracture toughness. The result shows that, the stress distribution in the CT
specimens from the asymmetric state to the symmetric distribution needs about 80 ps, and then stress distribution
cloud in the specimen becomes symmetric and the stresses on two points become equal. Thus the CT specimens come
to the balance state, meeting the dynamic fracture toughness test requirements. The effect of the chuck section and the
pin diameter on the stress wave propagation and stress balance was studied, which will provide the basis for the
further research on the Hopkinson tensile bar and the dynamic fracture test on the CT specimens.
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Fig.4 Finite element model of incident bar and chuck
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Fig.5 3-D finite element model diagram of compact tension
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Fig.6  Electrical signals measured in experiment
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Fig.7 Load curve of incident wave
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Fig.10  Schematic diagram of analogy test model
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Fig.11  Waveform figure of analogy test model
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Fig.12  Strain results of crack tip element
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Fig.13  Dynamic load curve on both ends of the specimen
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Fig.15 Transmission stress wave curve using small diameter pin
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