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Toughness vs. thickness
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Fracture toughness tests

® prediction of failure in real-world applications: need the value
of fracture toughness

® Tests on cracked samples: PLANE STRAIN condition!!!
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5.3. J Integral (Rice 1958)
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Idea
Replace complicated plastic model with nonlinear elasticity (no unloading)
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'y Monotonic loading: an elastic-plastic mate
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Elastic-Plastic
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deformation theory of plasticity can be
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Eshelby and Cherpanov showed that this integral (J1 and J2) is zero over closed path r for
smooth solutions of elastostatic problems with no body force. O
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) Proof of why J =0 over a closed path:
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Recap: Eshelby and Cherpanov showed that Jk = 0 ovr closed curves for C1 smooth solutions

Second part (2):
We'll show thatJ integral is equal over any closed curve around the crack tip
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Last step, shown by Rice,
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Why J = G?
https://rezaabedi.com/wp-content/uploads/Courses/FractureMechanics/J=G.pdf
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Why J =G?
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