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Research (o750 Prediction of brittle fracture from notches with cyclic loading
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Our research group has worked on methods for predicting crack-induced brittle fracture. We found that two methods—the
Weibull stress approach and the toughness scaling model (TSM)—enable us to predict the occurrence of brittle fracture
more accurately than such conventional fracture toughness metrics as Kc and Jc [1]. It is also noted that the Weibull stress
approach is effective for predicting brittle fracture initiated from both sharp cracks and notches. Note, however, that our
group confirmed the effectiveness of the Weibull stress approach and TSM under only monotonic loading. It is important to
also consider brittle fracture under cyclic loading, as such loading can degrade material toughness and induce premature
brittle fracture in structures exposed to major earthquakes [2].

Our group focus on the effects of cyclic loading on the occurrence of brittle fracture. Notched specimens are
tested under monotonic loading and two types of cyclic loading—constant amplitude cyclic loading (at one of
three amplitudes), and monotonic loading after constant amplitude cyclic loading. Also, to reveal any
deleterious effect of cyclic history on material toughness, several types of parameters are considered for
each type of cyclic loading. Test results are interpreted mainly in terms of ductility amplitude, which is
related to deflection amplitude, and cumulative ductility, which is related to cumulative plastic
deformation. Our findings are that our method proposed could be utilized to evaluate the occurrence of
brittle fracture under various loading conditions.
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Available Facilities and Equipment

2000 kN Universal Testing Machine (Shimadzu Corporation) 1000 kN Capacity Loading Frame with Hydraulic Jack System
500 kN Universal Testing Machine (Shimadzu Corporation) Data Logger (Tokyo Sokki Kenkyujo)
50 kN Fatigue Testing Machine (Shimadzu Corporation) FEM Software
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