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Evaluation of Fracture Resistance of Stably Growing Crack
by Crack Energy Density
(6th Report, Application to a Plane-Strain Fracture)

Hideyuki AZEGAM], O Heon KWON, and Katsuhiko WATANABE

The objective of the present study is to propose a practical method to evaluate the fracture
resistance of a stably growing crack by crack energy density and to verify its applicability. The 1st
report proposed the method, and the 2nd to 5th reports showed its applicability to the ductile crack
in the thin plate. The present report shows the applicability to a plane-strain fracture in a thick board
by inspecting the correspondence of the evaluated fracture resistance to the fracture mode change
and to the J-integral. Based on a stable growing crack test with 25 % side-groove CT specimens, we
get the expected results: (1) The evaluated fracture resistance by the crack energy density
becomes constant, corresponding to the stable crack growth with a uniform plane-strain fracture
mode observed by SEM. (2) The additional rate of the crack energy density agrees with the
variable rate of the J-integral to the crack growth.
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