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Research on the Stress Intensity Factors (SIFs) of Anisotropic Elastic Medium with a Crack
Takeshi TANE, Takeshi UCHIDA, Toru SASAKI and Hiroki HAMANO

Abstract

About 80 years ago, brittle failures of the welded structure, such as warships and bridges, were occurred many times. The reason simply comes
from the fact that these structures had many poor regions and cracks. In order to prevent such failures, evaluation by the “value of fracture toughness”
was introduced, instead of the evaluation by the stresses. This reason is as follows. When the brittle failure is occurred, if the shapes and dimensions
of the plates and magnitude of external forces are different, these plates have a different stress value. On the other hand, fracture toughness is nearly
constant in any cases for same material. For this reason, value of fracture toughness is used as a design guideline to evaluate the brittle failure.
Then analytical solutions of fracture toughness was obtained by many researchers in a way that is based on two-dimensional elastic theory for the
isotropic body. And there are testing method for some cases to evaluate fracture toughness. By the way, carbon fiber reinforced plastic (CFRP) is
used as a structural material in the aerospace industry, and used amount of CFRP is increasing yearly. By the model, the ratio of CFRP mass to
total mass of airplane exceed about 50%. But there are few researches about evaluation of fracture toughness for anisotropic (concluding
orthotropic) body, except for the inquest if delamination of CFRP. In this paper, analytical solution of the fracture toughness for anisotropic circular
plate with a crack is derived and some numerical results are shown by some figures. In this study, external loadings on the cylindrical surface is
expanded to complex form of Fourier series.

Keywords : brittle failure, anisotropic, value of fracture toughness, stress intensity factor, circular plate
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