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e 1 Lo (2)  Consider a thin large rectangular plate, with a small hole at the ¢entre,

Answer ALL guestions.
PART A — (10 x 2 = 20 marks)

Write Castigliane’s first theorem and its application.
How can you find the elastic imit of a material?
Define ‘Bhear Centre’.

What is the kern of a rectangular section?.

 Mention the limitations of bending equation.’
" What are the stresses involved in curved beams?
. How does torsion of a non-circular shaft differ from torsion of a circular shaft?

- What do you understand by plastic torsion?

How are the vadial stresses of solid dise éhd disc with hole different?

List any four practical examples of line contact stress.

PART B (5 x 13 = 65 marks)

subjected to uniform tensile stress from its two ends. Find the variations

i . of stress components around the hole by Airy’s stress function method.

Or

AN (b) . Obtain the elasticity equation in Cartesian coordinates. Also, share your

- views on generalized Hooke’s law for an isotropic material.
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(b) Find the maximurm tensﬂe stress m the curved part of the heﬂk as shown
in figure 4.
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. 14, {a) Derive the T@rswnal equatmn for a non-circular section under twist and
state the assumptlons made R (13)
SO

{o) A hollow thin-wall torsion member has two compartments with
cross-sectional dimensions as indicated in Figure 5. The material is an
aluminum alloy for which G = 26 GPa. Determine the torque and unit
angle of twist if the maximum shear stress, at locations aw ay from stress
concentrations, is 40 MPa.
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Figure 5
15, (a) Derive the governing equation for the determination of stresses in a
R rotating dise of uniform thickness. _ (13)
Or .
() How do you caleulate stress intensity factor in a crack? Discuss with a
: suitable example. (13)
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(1% 15= 16 marks)

(15)

utside diameter with a 16 cm diameter hole is
_ eel shaft. The shrink-fit allowance is 1 part
b % 106 kgflfom?. . o (15)

peed at which the shrink-fit will loosen up as a



