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Mode I crack dynamic propagation behavior of
SCT specimens under medium-low speed impact load
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Abstract: In order to study crack dynamic propagation behavior and rock fracture toughness, single cleavage triangle
(SCT) specimens were used. By using these specimens and a drop weight test system, impact experiments were
performed, and the crack propagation velocity and the fracture time were measured by crack propagation gauges(CPG).
In order to examine the effectiveness of the experiment results, finite difference numerical models were established by
using AUTODYN. Finite element code ABAQUS was used to calculate crack dynamic stress intensity factors(SIF) based
on numerical models and the measured loading curves, and the curve of crack dynamic SIF versus time was obtained.
The fracture toughness was determined according to the correction universal function and the fracture time measured by
CPG. The results show that the SCT specimen is suitable for the study of crack dynamic propagation behavior and
fracture toughness. Propagation toughness decreases with the increase of the crack propagation velocity. The crack
propagation paths obtained from numerical simulation are basically the same with those of the test results, and the crack

propagation speed is not a constant. In the process of crack propagation, crack arrest may happen, in which arrest
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toughness is higher than crack propagation toughness, and the difference between the initiation toughness and arrest

toughness is slight.

Key words: single cleavage triangle(SCT) specimen; dynamic initiation toughness; dynamic propagation toughness; drop

weight impact; numerical simulation
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