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5th  Semester Regular / Back Examination 2016-17 

DESIGN OF MACHINE COMPONENT 

BRANCH: AUTO 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: Y234 

Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  

Q1  Answer the following questions: (2 x 10) 

 a) What do you understand by 45Cr1V25 ?  

 b) How can you calculate the rivet diameter when the thickness of plate is 

more than 8 mm? 

 

 c) What do you mean by factor of safety in context of dynamic loading?  

 d) Which alloying element improves hot hardness of cutting tool material?  

 e) What is the nature of stress induced in arms of flywheel due to its rotation?  

 f) Name  any  two  factors  on  which  the  endurance  strength  of  a  material 
depends. 

 

 g) If the load acting on bearing has radial as well as axial component which type 
of bearing is recommended. 

 

 h) Which  end  condition  for  a  compression  spring  ensures  the  closest 
approach to axial loading? 

 

 i) Explain notch sensitivity factor  

 j) Write Johnson’s formula.  

Q2  Design a journal bearing using the given data: 
Load on the journal=20kN, Speed=900rpm 
Absolute  viscosity  of  oil=0.015kg/m-s  at  55

0
C,  Ambient  temperature  of 

oil=150C, Maximum bearing pressure=1.4N/mm2. Also calculate the mass flow 
of  coolant  considering  120  increase  of  temperature.  The  heat  dissipation 
coefficient may be taken as 1200W/m

2
/
0
C. 

(10) 

    

Q3  The turning moment diagram for a multi-cylinder engine has been drawn to a 
scale of 1 mm=50 on abscissa and 1 mm=600 N-m in the ordinate. The area 
below and above the mean  torque  line taken  in order are  :  -30, +350,  -260, 
+320,  -300,  +240,  -380,  +260,  and  -200  mm2.  The  engine  is  running  at  a 
mean speed of 400 rpm and the coefficient of fluctuation of speed is limited to 
0.03.  The  mean  diameter  of  the  cast  iron  fly  wheel  is  1m  and  the  hub  and 
arms  provide  12  %  of  its  rotational  inertia.  Determine  the  dimension  of  the 
rectangular cross-section of the flywheel assuming width to thickness ratio as 
1.5 and density as 7200 kg/m3. 

(10) 
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Q4 a) A  rod  of  circular  cross  section  is  subjected  to  an  alternating  tensile 
force varying from  20  kN  to 70 kN.  Determine the  diameter of the rod 
using  Gerber  method,  Goodman  method and  Soderberg  method.  Use 
ultimate tensile strength as 1000 MPa, Yield strength as 550 MPa, and 
factor of safety as 2. 
 

(5) 

 b) An  engine  cylinder  head  is  bolted  to  a  500  mm diameter  cylinder  by 
means of 24 studs. The studs are tightened just enough to present the 
joint opening under a pressure of 2 N.mm2.  What is the result at force 
on each  stud  for  an  internal pressure of  1.5 N.mm

2
. Assume stiffness 

constant as 0.2. 

(5) 

    

Q5  
 

A  transmission  shaft  carries  a  pulley  mid-way  between  the  two 
bearings.  The  bending  moment  at  the  pulley  varies  from  300  N-m  to 
600 N-m, as the torsional moment in the shaft varies from 100 N-m to 
200N-m.  The  frequencies  of  variation  of  bending  and  torsional 
moments are equal to the shaft speed. The shaft is made of steel FeE 
400(Sut=540N/mm2). The corrected endurance strength of the material 
of  the  shaft  is  200  N/mm2.  Determine  the  diameter  of  the  shaft  using 
factor of safety of 2. 

(10) 

    

Q6  A bumper  consists  of  two  helical  steel  springs  of  circular  section.  It 
brings to rest a rail way wagon of mass 1500 kg and moving at a speed 
of  1.5  m/s.  By  doing  so  the  springs  are  compressed  by  200mm.  The 
mean  diameter  of  coil  is  6  times  the  diameter  of  the  wire.  Design  the 
spring  if  the  permissible  shear  stress  is  350  MPa  and  the  rigidity 
modulus is 0.85x10

5
 N/mm

2
. 

(10) 

    

Q7  A bracket is prepared by bolting a plate on to the vertical surface of a 
column  by  means of six bolts equally spaced  along  the circumference 
of  a  circle  of  300mm  diameter.  Determine  the  diameter  of  the  bolts  if 
the  bracket  is  loaded  eccentrically  by  20  kN  with  an  eccentricity  of 
500mm.  The  ultimate  tensile  strength  of  the  bolt  material  may  be 
assumed  as  900  MPa.  Consider  factor safety  as  2  and assume  other 
data if required. 

(10) 

    

Q8 a) Describe  with  neat  sketches  at  least  five  different  ways  of  reducing 
stress concentrations. 
 

(5) 
 

 b) Explain  briefly  about  the  static  and  dynamic load capacity  of ball  and 
roller bearings. 

(5) 
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