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Researches on stress intensity factor distribution and expansion rules of

disc with three-dimensional arc-shaped crack
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(1. School of Energy Science and Engineering, Henan Polytechnic University , Jiaozuo 454000, Henan, China; 2. China Pingmei Shenma Group No.
10 Coal Mine,Pingdingshan 467000, Henan,China)

Abstract: When a disc specimen was under a radial load, the crack point along the disc thickness direction
was not shown a simple linear form, thusly it is necessary to analyze the three dimensional configuration of a
crack. With three-dimension fracture analysis software, FRANC3D, the stress intensity factor of disc speci-
mens with different shapes of three-dimensional arc-shaped cracks were calculated. The results showed that the
stress intensity factor on the crack edge along the disc thickness varied with the circular angle y of the arc-
crack and relevant no-dimensional crack length . The three-dimensional stress intensity factor distribution rules
were obtained, and the first fracture point of the different forms of a three-dimensional crack were analyzed ac-
cording to the mode I fracture criterion. This is helpful to further understand the crack fracture and expansion
rules.
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Fig.1 Loading and dimensions model of disc specimen
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