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Thin Cylinders and Shells under Internal Pressure

A thin-walled cylinder subjected to internal pressure produces three mutually perpendicular principal stresses,
i.e. 1) circumferential or hoop stress, ii) radial stress, iii) longitudinal or axial stress.

The ratio of wall thickness to outside diameter of the cylinder is < 1/20. When this condition holds, it is
assumed that the hoop and longitudinal stresses are constant across the cylinder wall thickness, and that the
value of the radial stress set-up is small in comparison and can be neglected.

Thin Cylinders under Internal Pressure, p:

Hoop or Circumferential Stress (o or 6p): 0, = %’1 (N/m?)

Longitudinal or Axial Stress: o, = Z—f (N/m?) (o1 = ou/2)

Changes in Dimensions:
pdL

Change in Length: AL =——
4tE

(1-2v) (m)
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Change in Diameter: Ad = Z Z; (2-v) (m)

pdV
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Change in Internal Volume: AV =

Thin Spherical Spheres under Internal Pressure, p

Hoop or Circumferential Stress (o or 6g): 0, = Z—f (N/m?)

Changes in Dimensions:

Change in Internal Volume: AV = %(l —v) (m)
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