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MACHINE DESIGN-I  
Subject Code : ME-301 

Paper ID : [A0814] 

Time : 4 Hrs.                                                                      Max. Marks : 60 

INSTRUCTION TO CANDIDATES :  
  1. SECTION-A  is  COMPULSORY  consisting  of TEN  questions  carrying  TWO  marks 

each. 
  2. SECTION-B  contains  FIVE  questions  carrying  FIVE  marks  each  and  students 

has to attempt any FOUR questions. 
  3. SECTION-C  contains  THREE  questions  carrying  TEN  marks  each  and  students 

has to attempt any TWO questions. 

 

SECTION-A 

 Q1) Answer briefly : 

  a) Explain the term “Ergonomics”. 

  b) Define the term “Empirical Design”. 

  c) Name the factors which govern the selection of a material for a machine component. 

  d) What is meant by fatigue strength of material? 

  e) What do you understand by term ‘Efficiency of a Riveted Joint’? 

  f) What is leg and throat thickness of a fillet weld? 

  g) What is the material for flanges in couplings? 

  h) What do you meant by bolt of uniform strength? 

  i) Is hollow shaft stronger or weaker than a solid shaft of same diameter?  

  j) Why levers are usually tapered? 
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SECTION-B 

 Q2) Explain the machine design procedure with suitable examples.  

 Q3) Describe the procedure for designing longitudinal joint for boiler.  

 Q4) Determine the diameter of a circular rod made of ductile material with an endurance limit 
stress of 265 MPa and tensile yield strength of 350 MPa. 

  The member is subjected to a varying axial load from minimum - 300 kN to maximum 
700 kN and has a fatigue stress concentration factor =1.8. Use factor of safety as 2. 

 Q5) A shaft supported at the ends in ball bearings carries a straight tooth spur gear at its mid 
span  and  is  to transmit  7.5  kW  at  300  r.p.m.  The  gear  pressure  angle  is  20°  and  pitch 
circle diameter 150 mm. The distances between the centre line of bearings and gear are 
100 mm each. Determine the diameter of the shaft  if the shaft allowable shear stress  is  
45 MPa. 

 Q6) Design  an  oval  flanged  pipe  joint  for  a  pipe  having  50  mm  bore.  It  is  subjected  to  an 
internal fluid pressure of 7 N/mm2. The maximum tensile stress in the pipe material is not 
to exceed 20 MPa and in the bolts 60 MPa. 

 

SECTION-C 

 Q7) Explain the design procedure for cotter joint with suitable sketches.  

 Q8) Design a bushed-pin type of flexible coupling to connect a pump shaft to a motor shaft 
transmitting 32 kW at 960 r.p.m. The overall torque is 20 percent more than mean torque. 
Assume the allowable shear stress of 40 MPa and crushing stress 80 MPa for shaft and 
key materials. The allowable shear stress for cast iron is 15 MPa. The allowable bearing 
pressure for rubber bush is 0.8 N/mm2. 

 Q9) Design a right angled bell crank lever. The horizontal arm is 500 mm long and a load of 
4.5 kN acts vertically downward through a pin in the forked end of this arm. At the end of 
the 150 mm long arm which is perpendicular to the 500 mm  long arm, a force P act at 
right angles to the axis of 150 mm arm through a pin into a forked end. Design the lever 
using the following permissible stresses: Tensile stress = 75 MPa; Shear stress = 60 MPa; 
Bearing pressure intensity =10 N/mm2. 
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