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3. Strip Yield Model:
Dugdale vs Barenblatt model

Dugdale: Uniform stress Barenblatt: Linear stress
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These are predecessors to Traction-Separation-Relations (TSRs) or cohesive models that we will later discuss.
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Consider a large central cracked plate subjected to a uniform stress
of 130 MPa. The fracture toughness Kc=50MPavm, the yield strength
oys=420MPa.
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hat is the maximum allowable crack Iengb%h? co{ RO~
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What is the maximum crack length if plastic correction
is taken into account. Plane stress and Irwin’s correction.
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Relating this to SSY:

K-dominant
region

crack tip

Inelastic
region
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Plastic yield criteria

von-Mises criterion Tresca criterion
= V37, Maximum shear stress
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von-Mises criterion
Oe = Oys

Principal stresses:
Mode |, principal stresses
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1+ cosf + 5 sin” Gﬂ ne stress
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von-Mises criterion Tresca criterion
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Tresca plastic zones
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Remember 1D analyses

stress singularity is truncated by
yielding at crack tip

b] Real crack wath plastic zons

Strip yield model
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Dodds, 1991, FEM solutions
Ramberg-Osgood material model
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Effect of strain-hardening:
Higher hardening (lower n) =>
5, Smaller zone

Effect of definition of yield
(some level of ambiguity)

Plane stress/plane strain

constrained by the \? B
surrounding materialo/
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Plane strain

As%e thickness increases more thfough the
thickness bahaves as plane strain
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___________________ e low (high B) plane strain
high (low B) plane stress

Change of plastic loci to plane stress mode
t : as “relative B decreases”. Nakamura &
0 / ' : : ' Park, ASME 1988
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Plane strain \2
For plane strain condition we must have B > (H‘L) X Tp
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