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J Integral (Rice 1958)

Modeling plasticity is difficult, how about approximating it with
nonlinear elasticity theory Y
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As long as we don't have significant unload events, the nonlinear elasticity model is accurate
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Eshelby and Cherepanov showed that this integral is zero over a closed path for
sn80th solutions of elastostatic problems with no hody force.
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Show that ntegral takes the same value over any curve around the crack tip (/t )
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Side note: For J2 top and bottom crack surface integrals cancel out if (C and B) and (D and A)
coincide and we reach the same conclusion
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http://rezaabedi.com/wp-
content/uploads/Courses/FractureMechanics/J=G.pdf
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dx \ Y \s ’Q\ k?g Since the J integral is computed in the coordinate system
\A(- attached to the crack tip, we need to change the
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http://rezaabedi.com/wp-content/uploads/Courses/FractureMechanics/J=G.pdf
http://rezaabedi.com/wp-content/uploads/Courses/FractureMechanics/J=G.pdf

O | W s Avred Since the J integral is computed in the coordinate system
attached to the crack tip, we need to change the

< A coordinate from (X, Y) to (x, y) for computing the
Yo \ oL N derivatives
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