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ADVANCED STRENGTH OF MATERIALS

(Mechanical Engineering, Production Engineering, Mechanical Manufacturing Engineering)

Time: 3 Hours  






Max. Marks: 70

Answer any FIVE questions 

All questions carry equal marks
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1.
A shaft section 100mm in diameter is subjected to a bending moment of 4000N.m and a torque of 6000N.m. Find the maximum direct stress induced in the section, and specify the position of the plane on which it acts. Find also, what stress acting alone can produce the same maximum strain. Take Poisson’s ratio = 0.25.

2.
Two shafts of same material are subjected to the same torque. If the first shaft is of solid circular section and the second shaft is of hollow section whose internal diameter is 2/3 of the outside diameter, compare the weights of the two shafts.

3.
480Kw power has to be transmitted at 110rpm. Find.

   a)
The necessary diameter of the solid circular shaft.

   b)
The necessary diameter of circular cross-section. The inside diameter being ¾ of the external diameter.


Allowable shear stress is 80 N/mm2 and density of material is 78 kN/m3.

4.
Derive an equation for the equivalent length of a column when both ends of the column are fixed.

5.
A compound cylinder, formed by shrinking one tube on to the another, is subjected to an internal pressure of 60N/mm2. Before the fluid is admitted, the internal and external diameter of the compound cylinder are 120mm and 200mm and the diameter of the junction is 160mm. If after shrinking on, the radial pressure at the common surface is 8N/mm2, calculate the final stresses set up by the section.

6.
A uniformly tapering vertical post of height H having a diameter D at the base and diameter d at the top is fixed at its base. A horizontal force P is applied at the top of the post. Determine the maximum bending stress for the post and state where it occurs.
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OR
7.
Find the maximum bending moment for the section shown can resist if the bending stress is not to exceed 50N/mm2.
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8.
Write short notes on the following.

  a)
Wound and shrinkage fit cylinders.

  b)
Stresses in curved beams.

  c)
Whirling of shafts.
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