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Stress function approach

e Any biharmonic solution can be expressed by
Kolonov-Muskhelishvili complex potentials, ¢, x:
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e Stresses are obtained differentiation,
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e Displacements are obtained by integration of strains:
v lntegration
Uy = R»' ‘—NC' - :l“,’ — \’:I
uy =Im [ko + 2¢" + \']

3 —4v plane strain
K=94 3,
e plane stress

We'll use this approach to get the solution for a problem with a sharp crack

Modes of fracture.
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Modes of fracture.

Mode I: Mode II: Mode III:
Opening In-plane shear  Out-of-plane shear
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Out-of-plane shear

We'll show how the solution is obtained

for modes | and Il B } f\\ T ‘/\ J,\ T JY f\\ J
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for modes | and Il M /\\ fJ\ /N JN T T } 3
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Mode Il solution looks very much the same

Mode Il problem

Boundary conditions

Stress function
T
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Check BCs




Universal nature of the
asymptotic stress field

Westergaards, Sneddon etc.
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We got the solutions for an infinite domain, but generalized them to ANY geometry and loading!
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Similitude argument: solution fields around all crack tips are the same, at very close distance to them.

Basically by having KI, KlI, and KlIl we have the complete stress, strain, and displacement fields around the crack tip.
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