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Elective
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ED 9253 — ADVANCED MECHANICS OF MATERIALS
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Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
State and explain the terms in Castigliano’s theorem.
What are the conditions for plane stress?

Define kern of a section.

What are the assumptions made in the analysis of unsymmetrical bending of
beams?

Express the boundary conditions for a clamped circular plate carrying a point
load at its center.

Define plate stiffness factor.

Find the polar moment of inertia for the following box section of wall thickness
4mm uniformly
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Why torsion of non circular sections is compared with soap film?

What is transverse fissure failure?

What is meant by autofrettage?
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PART B — (5 x 16 = 80 marks)

The stress components at a point in a plate are o, = 80 MPg;
o, = 60 MPa; o, =0,= 20 MPa; o, = 40 MPa and o,, = 10 MPa.

Determine the

xz

(i)  Stress vector on a plane normal to the vector i +2j + £
(ii) Principal stresses o,, 0, and o5.

(iii) Maximum shear stress

(iv) Octahedral shear stress

Or

From the first principles derive the stress — strain relationship
(Generalized Hooke's Law) for orthotropic materials.

An extruded bar of aluminium alloy has the cross section as shown in the
figure. Qn. 12 (a) 2.1 m length of this bar is used as a simply supported
beam on a span of 2 m. A concentrated load 5 kN is applied at the mid-
length of the span with an inclination of 1.4 rad with x axis. Determine
the maximum tensile and compressive stresses in the beam.

60 mm
10 mmﬂ— —-»-l 10 mm
e

10 mm

70 mm

y

Fig. Qn. 12 (a)

Or
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(b) Locate the shear center for the beam cross section shown in the Figure
Qn. 12 (b) Both flanges and web have thickness of 3 mm.
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Fig. Qn. 12 (b)

13. (a) Aload of 12 kN is applied to the clamp as shown in the figure Qn. 13 (a).
Determine the circumferential stresses at points B and C, assuming
curved beam formula is valid at this section.
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Fig. Qn. 13 (a)
Or

(b) Derive an expression for deflection in Z-direction of a generalized
rectangular plate.

14. (a) Consider a hollow elliptic cylinder with its outer elliptic surface defined
o 2

2 2
by k%j +(%) =1 and inner elliptic surface defined by

2 2 2 72
( = j + {—y-] =1 Show that 6 M and
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A hollow thin walled torsion member of the section shown in the Figure
Qn. 14 (b) has walls of uniform thickness. Show that the walls BC. €D
and CF are stress free.

o T

g TRy

Fig. Qn. 14 (b)

A fatigue testing machine rolls together with two identical steel discs
with radii 40 mm and thickness 20 mm. In terms of the applied load, P,
determine maximum principal stresses, maximum shear stress and
maximum octahedral stress. Take elastic modulus and Poisson’s ratio as
210 GPa and 0.27 respectively.

Ox

A cast iron disk has an inner radius 150 mm and outer radius 300 mm
with material properties p = 7200 kg/m? E = 72 GPa; y= 0.27 and
ultimate strength = 170 MPa. Derive and determine the speed of
revolution of the disk at which the maximum stress is equal to the
ultimate strength.
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