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Ugural, Fig. 8.1(a)
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AxisymmetricAxisymmetric Equation of Equation of 

EquilibriumEquilibrium
(Differential Element)(Differential Element)

Ugural, Fig. 8.1(b)
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AxisymmetricAxisymmetric Equation of Equation of 

EquilibriumEquilibrium
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Strain Displacement EquationsStrain Displacement Equations
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Constitutive EquationsConstitutive Equations
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Hooke’sHooke’s LawLaw
Stress-Strain equations are often 

referred to as  constitutive

equations, because they depend 

on what the part is made of.  

The equilibrium  and strain-

displacement equations are 

independent of the material.

Webster, �constitutive - making 

a thing what it is, essential�
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Summary of Summary of 

AxisymmetricAxisymmetric EquationsEquations
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Thick Walled CylindersThick Walled Cylinders
(Displacement Differential Equation)(Displacement Differential Equation)
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Ugural, Fig. 8.2



Thick Walled CylindersThick Walled Cylinders
(General Solution & Boundary Conditions)(General Solution & Boundary Conditions)
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(Boundary Conditions)(Boundary Conditions)
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Thick Walled CylindersThick Walled Cylinders
(Lame’ Equations)(Lame’ Equations)

Ugural, Fig. 8.2
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Longitudinal StrainLongitudinal Strain
(Unconstrained and Open Ends)(Unconstrained and Open Ends)
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Longitudinal StressLongitudinal Stress
(Constrained Ends)(Constrained Ends)
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Longitudinal StressLongitudinal Stress
(Closed and Unconstrained Ends)(Closed and Unconstrained Ends)
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Special CasesSpecial Cases
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Internal Pressure OnlyInternal Pressure Only External Pressure OnlyExternal Pressure Only
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Stress VariationStress Variation
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