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1.
Enumerate the most commonly used engineering materials and state atleast one important property and application of each.


2. a)
Discuss briefly about four theories of failures.





b) 
A flange coupling is held together by four M24 bolts, and arranged on bolt circle of 150mm. Each bolt is initially tightened to a load of 50KN to make a tight joint. The power transmitted by the coupling is 5Kw at a speed of 600 RPM. Estimate the Maximum Normal and Shear Stresses in the Bolt Material.



3. a) 
Explain Goodman’s method to calculate the safe values of fluctuating stress. For what materials it is applicable?
  
    b) 
A simply supported beam has a concentrated load at the center, which fluctuates from a value of P to 4 P. The span of the beam is 0.5 m and its cross-section is circular with a diameter of 0.06 m. Taking for the beam material an ultimate stress of 700 MPa, a yield stress of 500 MPa, endurance limit of 330 MPa for reversed bending, and a factor of safety of 1.3, calculate the maximum value of P. Take a size factor of 0.85 and a surface finish factor of 0.9.


4. a) 
What do you understand by the term riveted joint? Explain the necessity of such a joint. 
 







        

    b) 
A double riveted lap joint is made between 15-mm thick plates. The rivet diameter and pitch are 25 mm and 75 mm respectively. If the ultimate stresses are 400 MPa in tension, 320 MPa in shear and 640 MPa in crushing, find the minimum force per pitch which will rupture the joint.

If the above joint is subjected to a load such that the factor of safety is two, find out the actual stresses developed in the plates and the rivets. 
      

5. a) 
Discuss on bolts of uniform strength giving examples of practical applications of such bolts. 









b) 
An engine cylinder is 300 mm in diameter and steam pressure is 0.7 MPa. If the cylinder head is held by 12 studs, find the size of stud. Assume safe tensile stress as 28 MPa. 







        

6. a)
Describe the purpose of gib in cotter joint? What are the applications of cotter joints?











    b)
Design a knuckle joint to transmit 140 kN, with permissible stresses in tension; shear and compression are 75 Mpa ;60 Mpa and 150 Mpa respectively.
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7. a)
Explain the details of shaft design based on:

i)
Torsional rigidity 

ii)
Lateral rigidity. 

b) 
A shaft is required to transmit 1.5MW power at 300 rpm. The shaft must not twist more than 1o on a length of 10m. The modulus of rigidity of the shaft material is 85 KN/mm2.  Find the diameter of the shaft and shear stress induced.


8.
Design and draw a bush type flexible flange coupling to transmit 15Hp at 960 rpm allowable shear stress for the shaft and key may be taken as 53.5N/mm2.  The shear stress in the bolts should not exceed 35N/mm2.  The bearing pressure between the bush and coupling should be 2N/mm2.
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