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UNIT-8

THICK CYLINDERS AND SPHERES

1. Derive the expressions for the stresses in a thick cylindrical shell subjected to an internal fluid pressure?  (OR) Derive the Lame’s equations?

Ans:
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Let p, = Radial pressure on the inner surface of the ring
p, + dp, = Radial pressure on the outer surface of the ring
G, = Hoop stress induced in the ring.
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These equations are called Lame’s Equations.

Boundary conditions are :

[image: image11.png](@ atx =ry,p, = p,or the pressure of fluid inside the cylinder, and
(i) at x = ry, p, = 0 or atmosphere pressure.
After knowing the values of ‘’ and %, the hoop stress can be calculated at any radius.





2. Find the thickness of a metal necessary for a cylindrical shell of internal diameter 160 mm to withstand an internal pressure of 8 N / mm2. The maximum hoop stress in the section is to exceed   35 N /mm2 ?
Ans:
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3. Determine the hoop stresses in a thick compound cylinder?
Ans:
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(i) For inner cylinder

The Lame's equations for inner cylinder at a radius x are given by

where a, b, are constants for inner eylinder.
Atx=ry,p,=0 as fluid under pressure is not admitted into the inner cylinder. A
atx=r*p =p*
Substituting these vatues in the above value of p,, we get
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4. A compound cylinder is made by shrinking a cylinder of external diameter 300mm and internal diameter of 250mm over another cylinder of external diameter 250mm and internal diameter 200mm. the radial pressure at the junction after shrinking is 8 N/ mm2. Find the final stresses set up across the section, when the compound cylinder is subjected to an internal fluid pressure of 84.5 N/ mm2?
Ans:
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=========================================================================
5. Derive the expression for the radial pressure and hoop stress for a thick spherical shell?

Ans:
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======================================================================

6. A thick spherical shell of 200mm internal diameter is subjected to an internal fluid pressure of 7 N / mm2. If the permissible tensile stress in the shell material is 8 N / mm2 , find the thickness of the shell?
Ans:
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