
1 | M-59042  (S2)-888 

Roll No.                         Total No. of Pages : 03 

Total No. of Questions : 09 

B.Tech.(ME)/(IE) (2008 Batch)      (Sem.–5) 
MACHINE DESIGN – I  
Subject Code : ME-301 

Paper ID : [A0814] 

Time : 4 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS 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 

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

have to attempt any TWO questions.  
     

SECTION-A 

 1. Write briefly : 

  a) Elaborate the function of key. 

  b) What do you understand by efficiency of riveted joint? 

  c) Mention various stresses produced in shaft. 

  d) Why a hollow shaft is superior to a solid shaft? 

  e) What is fatigue failure? 

  f) Mention practical application of rigid and flexible coupling. 

  g) What is aesthetic deign? 

  h) What is the difference between tearing and crushing? 

  i) What is bolt of uniform strength? 

  j) What are the advantages of welded joints compared with riveted joints? 
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SECTION-B 

 2.  Discuss  in  detail  about  the  factors  which  governs  the  selection  of  material  for  the 
machine components.  

 3. A mild steel cover plate is to be designed for an inspection hole in the shell of a pressure 
vessel. The  hole  is 120  mm  in diameter and the pressure  inside the vessel  is 6 N/mm 2. 
Design the cover plate along with the bolts. Assume allowable tensile stress for mild steel 
as 60 MPa and for bolt material as 40 MPa. 

   4. A hollow shaft is subjected to a maximum torque of 1.5 kN-m and a maximum bending 
moment of 3kN–m. It is subjected, at the same time, to an axial load of 10 kN. Assume 
that the load is applied gradually and the ratio of the inner diameter to the outer diameter 
is 0.5. If the outer diameter of the  shaft  is 80  mm,  find the shear stress  induced  in the 
shaft. 

   5. Explain  various  types  of  pipe  joints  commonly  used  in  engineering  practice  with  their 
applications.  

 6. A  flanged  pipe  with  internal  diameter  as  200  mm  is  subjected  to  a  fluid  pressure  of  
0.35 N/mm2. The elevation of the flange is shown in diagram. The flange is connected by 
means  of  eight  M  16  bolts.  The  pitch  circle  diameter  of  the  bolts  is  290  mm.  If  the 
thickness of the flange is 20 mm, find the working stress in the flange. 
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SECTION-C 

   7. Design a knuckle  joint  for a tie rod of a circular section to sustain a  maximum pull of  
70  kN.  The  ultimate  strength  of  the  material  of  the  rod  against  tearing  is  420  MPa.  
The ultimate tensible and shearing strength of the pin material are 510 MPa and 396 MPa 
respectively. Determine the tie rod section and pin section. Take factor of safety = 6. 

 8. A mild steel shaft transmits 20 kW at 200 r.p.m. It carries a central load of 900 N and is 
simply supported between the bearings 2.5 metres apart. Determine the size of the shaft, 
if the allowable shear stress is 42 MPa and the maximum tensile or compressive stress is 
not  to  exceed  56  MPa.  What  size  of  the  shaft  will  be  required,  if  it  is  subjected  to 
gradually applied loads? 

 9. A foot lever is 1 m from the centre of shaft to the point of application of 800 N  loads.  
Find :  

  a. Diameter of the shaft  

  b. Dimensions of the key  

  c. Dimensions of rectangular  arm of the  foot  lever  at 60  mm  from the centre of  shaft 
assuming width of the arm as 3 times thickness. The allowable tensile stress may be 
taken as 73 MPa and allowable shear stress as 70 MPa. 
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