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1.a)
Mention the composition of materials designated as 40C8, 40Crl, 40C15S12 and 30Ni4Crl.

b)
List various advantages of Aluminum and Magnesium alloys giving their applications in engineering use.

2.
A beam of length 5m and of uniform rectangular section is simply supported at the ends. It carries a uniformly distributed load of 9 KN/m run over the entire length. Calculate the width and depth of the beam if the allowable bending stress is limited to 70 Mpa and central deflection should not exceed 10 mm. Assume the width of beam as one half of its depth. Neglect the weight of the beam.

3.a)
Explain the effect the following factors on the type of fatigue failure


(i)          Type of material     


(ii) 
  Surface treatement

     b) 
A steel connecting rod is subjected to a completely reversed axial load of 100 KN. Suggest the suitable size of the rod using a factor of safety 2. The ultimate strength of the material is 1100 MPa and yield strength 930 MPa. The value of A factor for correction for type of loading may be taken as 0.85 and size factor as 0.85. Neglect the column action and the effect of stress concentration.

4.
Two lengths of mild steel tie rod having width 200 mm are to be connected by  means of  Lozenge joint with two cover plates to withstand a tensile load of 180 KN. Completely design the joint, if the permissible stresses are 80 MPa in tension, 65 MPa in shear and 160 MPa in crushing. Draw a neat sketch of the joint.
       


5.
A bearing is fastened to the frame by 6 bolts spaced equally on a 250 mm bolt circle. The bearing flange diameter is 300 mm. A load of 45 KN is applied at 280 mm from the frame. Determine the size of bolts when (a) two bolts are located in the vertical plane of symmetry of the bearing (b) two bolts are located in the horizontal plane of symmetry of the bearing. Assume allowable tensile stress in the bolt material to be 90 MPa.
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OR
6.a)
Describe in detail the design of keys.





    

   b)
Design a cotter joint to withstand an axial load varying from 55kN in tension to 55 kN in compression.  The allowable for the steel used in the joint are 60Mpa in tension; 70 Mpa in crushing; 45 Mpa in shear



   

7.
A hollow shaft of 0.5m outside diameter and 0.3m inside diameter is used to drive a propeller of a marine vessel.  The shaft is mounted on bearings 6 meter apart and it transmits 5600 KW at 150 rpm.  The maximum axial propeller thrust is  500 kN and the shaft weighs 70 kN determine the maximum shear stress developed in the shaft and the angular twist between the bearings.

8.a)
Write a short note on universal coupling.

b)
Design a solid muff coupling made of cast iron to connect two shafts transmitting 35KW at 150rpm with a capability of 25% maximum torque greater than the mean torque.  The shaft and key are made of mild steel for which permissible shear and crushing stress are 30MN/m2 and 80MN/m2 respectively.  Permissible shear stress in CI is 15MN/m2.
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