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.| Change of plastic loci to plane stress mode
as “relative B decreases”. Nakamura &
Park, ASME 1988
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Bigger fracture process zone -> Larger energy dissipation per unit area of crack advance -> Higher resistance
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=> Plane stress -> Should have a larger resistance => Larger fracture roughness & . JL> -~
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Experiments: -> we want to be in plane-strain mode ->
B/r_p>>1 =7 25 1p
SSY criterion: FPZ must be much smaller than all relevant
length scales of the problem "
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® prediction of failure in real-world applications: need the value
of fracture toughness

® Tests on cracked samples: PLANE STRAIN condition!!!

Compact Tension (v ) osw-vasey ()" s (i)'~ i
3/2

Test K= BYW a B.rn'—n:u'_/'.’.ﬁ[—j-'] (l - %)
<
A" /® ASTM (based on Irwin’s model) fo

plane strain condition:
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Plastic Fracture Mechanics (PFM)
5.3. J Integral (Rice 1958)
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Basically for nonlinear elasticity, J can both provide energy release rate and local stress field.
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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.
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Eshelby and Cherepanov showed that this integral is zero over closed path for smooth solutions for elastostatic

problem with.na hody force. —
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Eshelby and Cherepanov showed that this integral is zero over closed curves for C1 smooth solution.










