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Since the J-integral is computed in the coordinate attached to the crack tip, we need to change the coordinate
system used for expressing terms above and compute the derivatives in the local coordinate system:
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Relation between Ks and J:
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In fact both J1 (J) and J2 are related to SIFs:

}1 — / (u df}’ _ tﬂa’l ) J1 & J2: crack advance for (0 = 0, 90) degrees
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J = Jiy—iJo Hellen and Blackburn (1975)
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) £ general solution is:
Ky ==a, Ky ==band Kj = b, Kjy = +a
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5.3. 5. Plastic crack tip fields; Hutchinson, Ric

and Rosengren (HRR) solution
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Ramberg-0Osgood model
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Stress is still singular but with a weaker power of singularity!

This model predicts a weaker singularity power than LEFM for stress (but a higher one for strain)
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Extending the%nalysis of P-u systems to nonlinear response:

5.3. 4. Energy Release Rate, crack
growth and R curves

Nonlinear energy release rate
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