
Elasticity equations in polar coordinates (See section 3.7):

Transformation equations:

x = r cos θ r2 = x2 + y2

y = r sin θ θ = tan−1(y/x)

Derivatives and differentials:
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Equilibrium:
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Strain-displacement:
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Hooke’s law:
Plane stress

ǫr = (σr − νσθ)/E, ǫθ = (σθ − νσr)/E, γrθ = τrθ/G

Plane strain

ǫr = (1 + ν)[(1 − ν)σr − νσθ]/E

ǫθ = (1 + ν)[(1 − ν)σθ − νσr]/E

γrθ = τrθ/G

Compatibility (zero body forces):
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Stress function:
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