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III-B.Tech.II-Semester Supplementary Examinations, December 2002/January 2003

ADVANCED STRENGTH OF MATERIALS

(common to 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)
Obtain an expression for normal stresses on a plane, when the body is subjected to two dimensional state of stress.

b)
The state of stress at a point in a body is 
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x=45 N/mm2  
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y=-30 N/mm2  
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xy=25 N/mm2.  Determine: (i) Planes of zero shear  (ii) Planes of max-shear  (iii) The maximum values of stresses on these plane.

2.a)
Derive the relation 
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for the case of torsion of a circular shaft.
b)
A closed coil helical spring is to have a stiffness of 1 KN/m of compression under a maximum load of 4.5 N and a maximum shearing stress 126 MN/m2.  The solid length of the spring (i.e. when the coils are touching) is to be 4.5 cm.  Find the diameter of the wire,  the mean diameter of the coils required.  Modulus of rigidity G = 42 GN/m2.

3.a)
State the theories of failure best suited for ductile materials.

b)
A steel tube of 100 mm outside dia and 90 mm inside dia is transmitting power.  Calculate the torque which can be transmitted by the tube with a factor of safety 2.5 if the criterion for failure is (i) maximum shear stress (ii) maximum energy of distortion yield strength of steel is 225 MN/m2.  Poisson’s ratio is 0.3.

4.a)
Derive an expression for load carrying capacity of an eccentrically loaded long column, one end fixed and other end free.

b)
A cast iron column of hollow cylindrical section 5m long, with ends firmly built in, has to carry an axial load of 30 tonnes.  Determine the section, using a factor of safety of 8.  Internal diameter to be 8/10 of the external diameter.


Rankine’s constants for C.I. Fc=5500 Kg/cm2 ; a=1/1600.

5.
A bronze bush of 2 cm wall thickness is to be shrunk on to a steel shaft of 10 cm diameter.  If the shrinkage pressure is to be 70 MN/m2, determine the tight allowance between the bush and shaft.
6.a)
Define unsymmetrical bending.

b)
A beam of T section (flange: 100 mm x 20 mm, web: 150 mm x 10 mm) is 2.5 m in length and is simply supported at the ends.  It carries a load of 3.2 KN inclined at 20o to the vertical and passing through the centroid of the section.  E= 200 GN/mm2.  Calculate: (i) Maximum tensile stress  (ii) Maximum compressive stress  (iii) Position of neutral axis.
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7.a)
Derive an expression for the modified area of a trapezoidal section.

b)
A crane hook in the form of a trapezoidal cross section of width of intrados is 20 mm, width of extrados is 10 mm and depth 30mm is in the form of circular arc with a radius of curvature of 40 mm from the centroid of the section.  Determine the safe load the hook can lift, if the maximum stress cannot exceed 150 N/mm2.  Also sketch the variation of bending stress across the maximum moment section.
8.a)
Derive an expression for the hoop stress developed in a ring rotating at constant speed about its centroidal axis.

b)
The rim of a flywheel has a diameter of 0.8 m.  The width of the rim is 0.15m.  It is rotating at 2400 rpm about its central axis.  Determine (i) hoop stress (ii) the increase in the radius and (iii) the reduction in the width of the rim due to the rotation.  Density of the material is 7.86 Kg/cm3, E=2 x 105 N/mm2 and poisson’s ratio is 1/3.
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