
From the last time

Bigger fracture process zone -> Larger energy dissipation per unit area of crack advance -> Higher resistance 

=> Plane stress -> Should have a larger resistance => Larger fracture roughness
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Experiments: -> we want to be in plane-strain mode -> 
B/r_p >> 1

SSY criterion: FPZ must be much smaller than all relevant 
length scales of the problem

Plastic Fracture Mechanics (PFM)
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Basically for nonlinear elasticity, J can both provide energy release  rate and local stress field.

When can we use nonlinear elastic constitutive equation as an approximation for plastic constitutive 
equation?

As long as we don't have significant unloading, nonlinear elasticity is a very good substitute for plasticity.

   ME524 Page 3    



Eshelby and Cherepanov showed that this integral is zero over closed path for smooth solutions for elastostatic
problem with no body force.

Proof of why J = 0 over closed paths
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Eshelby and Cherepanov showed that this integral is zero over closed curves for C1 smooth solution.

Show J1 integral takes the same value over any curve around the crack tip:
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