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1. a)
How do you classify materials for engineering use?




 b)
Write a note on important non-metallic materials of construction in engineering practice?

2. a)
Draw the stress strain diagrams of:

i)
Ductile materials and 

ii)
Brittle materials. 

    b)
A steel saw blade 1 mm thick is bent into an arc of a circle of 50 cm radius. Determine the flexural stresses induced and the bending moment required to bend the blade which is 15 mm wide. Take E = 2.1X105 N/mm2.

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


i)          Type of material     




ii)          Stress distribution     

b) 
A shaft made of steel having ultimate tensile strength of 700 MPa and yield point 420 MPa is subjected to a torque of 2000 N m clockwise to 600 N m anti-clockwise. Calculate the diameter of the shaft if the factor of safety is 2 and it is based on the yield point and the endurance strength in shear.

4.
A bracket in the form of a plate is fitted to a column by means of four rivets A, B, C and D in the same vertical line as shown in Fig. AB = BC= CD = 60 mm. E is the mid-point of BC. A load of 100 kN is applied to the bracket at a point F which is at a horizontal distance of 150 mm from E. The load acts at an angle of 300 to the horizontal. Determine the diameter of rivets, which are made of steel having a yield stress in shear of 240 MPa. Take a factor of safety of 1.5.
(16M)
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5. a)
Discuss the significance of the initial tightening load and the applied load so far as the bolts are concerned.  





      

b) 
A lever-loaded safety valve has a diameter of 100 mm and the blow off pressure is 1.6 MPa. The fulcrum of the lever is screwed into the cast iron body of the over. Find the diameter of the threaded part of the fulcrum if the permissible tensile stress is limited to 50 MPa and the leverage ratio is 8.  

      

6. a)
Discuss classifications and application of various keys.

b)
Design a knuckle joint to transmit 120 kN, with permissible stresses in tension; shear and compression are 75 Mpa ;60 Mpa and 150 Mpa respectively.


7.
An automobile transmission shaft is required to transfer 45kW at 500rpm.  The outside diameter must not exceed 50mm and the maximum shear stress is not to exceed 84Mpa.  Compare the weights of solid and hollow shafts which would just meet their requirements.

8. a)
Give the classification of couplings.

  b)
Design a bushed pin type of flexible coupling required to transmit 25hp at 1000rpm.  The coupling is to be connected between a motor and a centrifugal pump each having their shaft diameter of 50mm and 40mm respectively.
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1. a)
What is meant by “Hole basis system” and “Shaft basis system”.



    b)
What are the types of fits? Explain them with the help of neat diagrams.


2. a)
Explain:

  i)
Bearing stress,

ii) 
Contact stress between two curved members. 

b) The diameter of a piston of the steam engine is 250 mm and the maximum steam pressure is 0.8 N/mm2. If the maximum permissible compressive stress for the piston rod material is 200 N/mm2, find the size of the piston rod.

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


i)
Type of material.    





ii)   
Range of imposed stress. 




iii)        Manner of loading.

b) 
Determine the size of a piston rod subjected to a total load of having cyclic fluctuations from 150 kN in compression to 25 kN in tension. The endurance limit is 360 MPa and yield strength is 400 MPa. Take impact factor = 1.25, factor of safety = 1.5, surface finish factor = 0.88 and stress concentration factor = 2.25.

4. a)
Explain the following terms in connection with riveted joints:

            i)
Pitch.   

ii)
Back pitch. 

iii)
Diagonal pitch.   

iv) 
Margin.  
         

   b) 
A double riveted butt joint, in which the pitch of the rivets in the outer rows is twice that in the inner rows, connects two 16 mm thick plates with two cover plates each 12 mm thick. The diameter of the rivets is 22 mm. Determine the pitches of the rivets in the two rows if the working stresses are not to exceed the following limits:

Tensile stress in plates = 100 MPa, Shear stress in rivets = 75 MPa and bearing stresses in rivets and plates = 150 MPa.

      Make a fully dimensioned sketch of the joint showing atleast two views.
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5. a)
Explain the following terms with respect to screwed joints:

i)
Major diameter

ii)
Minor diameter 

iii) 
Pitch 

iv)
Lead 

v) 
Single and multi-start threads. 




    

b) 
Two shafts are connected by means of a flange coupling to transmit 260 watts at 100 rpm. The flanges of the coupling are fastened by four bolts of same material at a radius of 30 mm. Find the size of the bolts if the allowable shear stress for the bolt material is 30 MPa.  





       

6. a)
Derive strength equations of flat key based on shear and compression failure.

    b)
Design a knuckle joint to transmit 130 kN, with permissible stresses in tension; shear and compression are 75 Mpa; 60 Mpa and 150 Mpa respectively.


7.
A solid shaft transmitting 15kW at 250 rpm is supported on two bearings 1m apart and has two gears keyed to it.  The pinion having 30 teeth of 5mm module is located.  0.12m to the left of the right hand bearing and drives power horizontally to the right.  The gear having 100 teeth of 5mm module is located 0.18m to the right of the left hand bearing and receives power in a vertical direction from below.  Using an allowable stress of 58 N/mm2 in shear.  Determine the diameter of the shaft.

8.
Design and draw a cast iron flange coupling for a mild steel shaft transmitting 90KW at 250 rpm.  The allowable shear stress in the shaft is 40Mpa and the angle of twist is not to exceed 10 in a length of 20 diameters.  The allowable shear stress in the coupling bolts is 30Mpa.
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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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1. a)
Discuss briefly the various factors which govern the selection of a material for  a Machine  Component.








    b)
Cast Iron is widely used in Machine Structures. Give reasons.


2. a)
Define factor of safety for: 

i)
Ductile materials and 

ii)
Brittle materials 

b)
Discuss the various stresses and the corresponding deformations that exist in machine components under load.







3. a) 
Explain notch sensitivity.


    b) 
A circular bar of 0.5 m length is supported freely at its two ends. It is acted upon by a central concentrated cyclic load having a minimum value of 20 kN and a maximum value of 50 kN. Determine the diameter of bar by taking a factor of safety of 1.5, size factor of 0.85, surface finish factor of 0.9. The material properties of bar are given by:

Ultimate strength of 650 MPa,

Yield strength of 500 MPa, and

Endurance strength of 350 MPa.

4. a) 
Enumerate the different types of riveted joints. 

    
         

 b) 
Two plates 16 mm thick are joined by a double riveted lap joint. The pitch of each row of rivets is 90 mm. The rivets are 25 mm in diameter. The permissible stresses are 140 MPa in tension, 80 MPa in shear and 160 MPa in crushing. Find the efficiency of the joint.

5.
The cylinder head of a 200 mm X 350 mm compressor is secured by means of 12 studs of rolled mild steel having yield point stress of 350 MPa and endurance limit of 240 MPa. The gas pressure is 1.5 MPa. The initial tension in the bolts, assumed to be equally loaded such that a cylinder pressure of 3 MPa is required for the joint to be on the point of opening. The joint is made leak-proof by using copper gasket, which renders the effect of external load to be half. Determine the size of bolts, if factor of safety is 2 and stress concentration factor is 2.8 

6. a)
Describe the design procedure of Gib & cotter joint with 2 gibs.



    b)
Design a knuckle joint to transmit 150 kN, with permissible stresses in tension; shear and compression are 75 Mpa ;60 Mpa and 150 Mpa respectively.
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7.
A solid shaft is supported on two bearings 2000 mm apart and rotates at 250 rpm. A 20° involute gear D, 300 mm diameter is keyed to the shaft at a distance of  150 mm to the left of the right hand bearing. Two pulleys Band Care located on the shaft at distances 550 mm and 1300 mm respectively to the right of the left hand bearing. The diameters of the pulleys Band Care 7 mm and 600 mm respectively. 30 kW is supplied to the gear out of which 18 kW is taken off in the pulley C and 10 KW from B. the drive from B is vertically downwards while from C the drive is downward at an angle of 60° to horizontal. In both cases the tension ratio is 2 and the angle of lap is 100°. Design a suitable shaft taking working stress to be 42 N/mm2 in shear at 84 N/mm2 in tensile.

8.
Design a clamp coupling to transmit 30KW at 120 rpm.  The shaft and key are made of M.S. for which permissible shear stress is 40MN/m2.  The two holes are connected by four numbers of bolts and the permissible tensile stress in bolts is 70MN/m2.  The coefficient of friction between the muff and the shaft surface may be taken as 0.3.
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