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B.Tech.(ME) (2011 Onwards)      (Sem.–5) 
DESIGN OF MACHINE ELEMENTS – I  

Subject Code : BTME-501 
Paper ID : [A2128] 

Time : 3 Hrs.                                                                      Max. Marks : 60 

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

each. 
  2. SECTION-B contains SIX questions carrying TEN marks each and students have 

to attempt any FOUR questions. 
  3. Assume any missing data suitably.  
 4. Design  data  book  compiled  by  PSG  College  of  Engg.  &  Tech.  Coimbatore  is 

allowed in examination.  
 

SECTION A 

 1. Write briefly : 

  a) What is meant by unlimited life? 

  b) Write application areas of Lozenge joints? 

  c) What is the difference between shaft and axle? 

  d) What are the applications of a knuckle joint? 

  e) Distinguish between cotter joint and knuckle joint. 

  f) Explain the concepts of crushing, bending and fracture. 

  g) What is meant by toughness of a material? 

  h) Describe the main functions performed by a key. 

  i) What is a lever? Explain the principle on which it works. 

  j) Explain the concept of design process. http
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SECTION B 

 2. Write a detailed note on experimental method of drawing S-N diagram. 

 3. A pressure  vessel  has an  internal diameter of 1  m and  is to be subjected to an  internal 
pressure of 2.75 MPa above the atmospheric pressure. Considering  it as a thin cylinder 
and assuming efficiency of its riveted joint to be 79%, calculate the plate thickness if the 
tensile  stress  in  the  material  is  not  to  exceed  88  MPa.  Design  a  longitudinal  double 
riveted double strap butt joint with equal straps for this vessel. The pitch of the rivets in 
the outer row is to be double the pitch in the inner row and zig-zag riveting is proposed. 
The maximum allowable shear stress in the rivets is 64 MPa. You may assume that the 
rivets in double shear are 1.8 times stronger than in single shear and the joint does not fail 
by crushing. Make a sketch of the designed joint. Calculate the efficiency of the joint. 

 4. Design and draw a steel solid shaft transmitting 15 kW at 200 r.p.m. is supported on two 
bearings 750 mm apart and has two gears keyed to it. The pinion having 30 teeth of 5 mm 
module  is  located  100  mm  to  the  left  of  the  right  hand  bearing  and  delivers  power 
horizontally to the right. The gear having 100 teeth of 5 mm module is located 150 mm to 
the right of the left hand bearing and receives power in a vertical direction from below. 
Allowable shear stress is 54 MPa. 

 5. Design  and  draw  universal  joint  used  to  connect  two  mild  steel  shafts  transmitting  a 
torque  of  5000  N-m.  Assume  that  the  shafts  are  subjected  to  torsion  only.  Allowable 
shear stresses for the shaft and pin may be taken as 60 MPa and 28 MPa respectively. 

 6. Design a cranked lever, as shown in figure below, which has the following dimensions: 
Length of the  handle  = 300  mm,  Length of the  lever  arm = 400  mm, Overhang of the 
journal = 100 mm. If the lever is operated by a single person exerting a maximum force 
of  400  N  at  a  distance  of  one-third  length  of  the  handle  from  its  free  end.  Permissible 
bending stress for the lever material may be taken as 50 MPa and permissible shear stress 
for shaft material as 40 MPa. 

 

 7.  Write a detailed note on the design of seals and gaskets. http
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