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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Fourth Semester
Mechanical Engineering

CE 1262/CE 1258 A/070210003 — STRENGTH OF MATERIALS

(Common to Mechatronics Engineering, Metallurgical Engineering,
Automobile Engineering and Production Engineering)

(Regulation 2004/2007)

Time : Three hours | Maximum : lQO marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. Compare : Strength, Stiffness and Stability.

2.  State the relation between the modulus of elasticity, rigidity modulus, bulk
modulus and Poisson’s ratio.

3.  What are the assumptidns made in theory of simple bending?

4.  Give the relations betweén load, shear force and bending ‘moment.

5. Express strength of a solid shaft.

6.  Give the expression for ﬁnding deflection of a’ closely coiled helical spring.

7.  Write the equivalént length of the column for a column with :
(a) - One end is fixed and other end is free
(b) Both ends are fixed. ‘

8. What is slenderness ratio?
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11.

12.

Define : Thin cylinders. Name the stresses set up in a thin cylinder subjected
to internal fluid pressure.

Give the expressions for strain energy in bending and torsion.

(a)

(b)

(a)

(b)

PART B — (5 x 16 = 80 marks)

A compound tube consists of a steel tube of 140 mm internal diameter
and 5 mm thickness and an outer brass tube of 150 mm internal
diameter and 5 mm thick. The two tubes are of same length. Compound
tube carries an axial load of 600 kN. Find the stresses carried by each -
tube and amount of shortening. Length of the tube is 120 mm.

Es=2x10°N/mm? Eb=1x10° N/mm?2.
Or

A steel tube of 20 mm internal diameter and 30 mm external diameter
encases a copper rod of 15 mm diameter to which it is rigidly joined at

- each end. If the temperature of the assembly is raised by 80° C calculate

the stresses produced invthe tube  Es = 2x10° N/mm? Ec = 1 x 105 N/mm?2.
Coefficient of linear expansion of steel and copper are 11 x 10-6 per °C
and 18 x 106 per °C.

Draw the shear force diagram and the bending moment diagram for the
following beam and mark alt the salient points.
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Or

Determine the maximum tensile and compressive stresses in a simply
supported beam of span-4 m subjected to uniformly distributed load of
5 kN/m throughout its span. The cross-section is as shown in the figure
in mm.

20 : 80 . 20

30 A '{

2 13230




[image: image3.png]13.

14.

15.

(a)

(b)

(@)

(b)

(a)

(b)

80N/m

A beam simply supported over a span of 10 m, carries point loads of
40 kN, 20 kN, and 60 kN at 2 m, 5 m and 9 m from the right hand
support respectively. Determine the maximum deflection of the beam.

" Take E =0.2 MN/mm? and I = 45,200 cm*.

Or

A hollow cast-iron column with fixed ends supports an axial load of

I MN. If the external diameter is 25 cm and length is 450 cm, deduce the
internal diameter of the column, using Rankine's formula assuming a

working stress of 100 N/mm? and the value of constant for cast iron as
1/6400.

A beam is loaded as shown in Fig. Determine the deflection under the
load points. Take E = 200 GPa and I = 160 x 10 mm*.

?Ml em. 14")75

Or

An I section joist 400 mm x 200 mm x 20 mm and 6 m long is used as a
strut with both ends fixed. What is Euler's crippling load for the column?
Take E = 200 GPa.

Derive the expressions for hoop stress and longitudinal stress in a thin
cylinder with ends closed by rigid flanges and subjected to an internal
fluid pressure. Take the internal diameter and shell thickness of the
cylinder to be 'd' and 't' respectively.

Or

A point in a strained material is subjected to stresses shown in Figure.
Using Mohr's circle method, determine the normal and tangential
stresses across the oblique plane. Check the answer analytically.

+ 50 Nanm?

40N/mM? ‘
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