Two-Dimension Problems: Stress Formulation

Unknown field quantities: functions of x and y
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Governing Equations

Equilibrium

00, +arxy +F. =0
ox oy
a7, N do, +E =0
ox oy 7
Compatibility

1 oF,

_1—v(6x

o %o, +0,)= -(1+v)[aaf; + aaFyyj

Boundary Conditions
p,=0,l+T,m

p, = rxyf +o,m



Airy Stress Function Formulation (F = 0)
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Compatibility yields the single governing equation: 0@ =0

plus the boundary conditions on stress enable solution for the three in-plane stress components

Strains are obtained from isotropic Hooke’s Law
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Displacements are obtained from strain-displacement relations:
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Two-Dimensional Problems in Polar Coordinates: (r,9)
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Strain-Displacement Equations
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Compatibility equations in terms of stress:
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Airy Stress Function (zero body forces)
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Boundary conditions, Hooke’s Law, transformation equations have same form as expressions in
Cartesian coordinates. replacing x by r, y by &



Axisymmetric Problems

General Solution for Airy Stress Function: =K r?Inr +K,r’ +K,Inr +K,

Stresses
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Displacements (plane stress)
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