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For more general setting (dynamic loading, complex non-elastic 
material response, non-traction free crack surfaces, etc.) refer to 

We'll also talk about generalization of J integral when we are in the 
computational section.
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Basically even for the linear case, computing J is the preferred method for calculating K !
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Now that we know how G (energy release rate) extends to NLFM all left is to also extend the local stress solution to 
NLFM
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So Ramberg-Osgood model provides a very realistic response of materials even if plastic 
deformation happens as long as there is no plastic unloading.
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Same argument

If one actually solves the asymptotic stress solution around a crack tip 
with Osgood strain response:
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Have we been able to resolve the dilemma of stress going to infinity around the crack tip?

NO (unfortunately!!)

   ME524 Page 9    



Going back to the relation between K and J
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Do the J integrals provide a way to calculate KI and KII for a mixed in-plane fracture problem?
(Obviously we are focusing on LFEM)
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Already know how to evaluate J1 = G from contour integral

Can we evaluate J from experiments, say load displacement history, but now for nonlinear elastic material (or 
elastic/plastic with no unloading)
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