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DESIGN OF MACHINE ELEMENTS 
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Q.CODE: Z1002 

Answer section A which is compulsory and any Four from section B 

The figures in the right hand margin indicate marks. 
Prescribed Design Data Books are allowed 
Section – A ( answer all the questions) 

Q1  Answer the following questions: (2 x 10) 
 a) Differentiate between grey cast iron and malleable cast iron.  
 b) State the benefit of standardization.  
 c) State the role of cobalt in HSS and permanent magnets.  
 d) In which of the following consideration of creep is important? 

Flywheel/CI pipes/Cycle chains/Gas turbine blades 
 

 e) What is the purpose of using a Gib along with a cotter?  
 f) Define the term equivalent bending moment and equivalent twisting 

moment. 
 

 g) Describe the process of nipping in the context of spring.  
 h) What is meant self-locking property of thread and where is it desirable?  
 i) Which welded joint is designed for shear strength?  
 j) Differentiate between Flexible Coupling and Rigid Coupling  
    

Q2  Answer the following questions: (2x10) 
 a) Write the name two organizations for standards in machine design.  
 b) Which test is conducted to find the endurance limit of a material?  
 c) What are the alloying elements of tin?  
 d) The  dimensional  tolerance  between  the  maximum  material  limit  of  the 

mating parts is called_________ 
 

 e) State the type of fit specified as H7-s6.  
 f) What is the angle of contact between journal and bearing in case of full 

journal bearing? 
 

 g) Define Wahl’s stress factor in context of spring.  
 h) Write the name of at least four theories of failures.  
 i) State the basic difference between saddle and sunk keys  
 j) State the various failure modes of a knuckle pin 
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  Section – B ( answer any four questions)  
Q3 a) Calculate  the  tolerances,  fundamental  deviations  and  limits  of  size  for 

hole and shaft for the given fit 62H7m6. 
(5) 

 b) A  50  mm  diameter 200  mm  long  horizontal  solid  shaft  is  welded  at  its 
one  end  to  the  vertical  face  of  a  column  by  fillet  weld.  Determine  the 
maximum  normal and  shear stress  in the  weld  if the size of  the weld is 
15 mm and it is subjected to a transverse load of 15 kN at its free end. 

(10) 

    
Q4  Two lengths of mild steel tie rod having width 200 mm and thickness 12 

mm  are  to  be  connected  by  means  of  a  butt  joint  with  double  cover 
plates. Design the joint if the allowable stress are 75 MPa in tension and 
55  MPa  in  shear  and  130  MPa  in  crushing.  Provide  the  sketch  of  the 
joint. 

(15) 

Q5  
 

Design a CI protective flange coupling to connect two shafts in order to 
transmit 7.5 kW at 720 rpm. The permissible shear stress and crushing 
stress for shaft, bolt and key material may be assumed as 33 MPa and 
60  MPa  respectively.  The  permissible  shear  stress  for  CI  is  15  MPa. 
Draw the sketch of the coupling. 

(15) 

Q6 a) 
 

A  bearing  50  mm  in  diameter  and  75  mm  in  length  supports  a 
overhanging  shaft  running  at  900  rpm.  The  room  temperature  is  350C 
and the bearing temperature  is  800C. The viscosity  of oil used  is 0.012 
kg/m-s at the operating temperature of 1200C. The diametral clearance is 
0.05  mm  and  the  bearing  is  to  operate  in  still  air,  without  any  artificial 
cooling.  Determine  the  permissible  load  on  the  bearing  and  the  power 
loss. 

(10) 

 b) Determine  the  dynamic  load  carrying  capacity  of  a  deep-groove  ball 
bearing  with  the  least  bore size  and  which  is  required  to  resist  a  radial 
load of 4 kN and an axial load of 3 kN. The shaft rotates at 1400 rpm and 
the  bearing  is  required  to  be  in  operation  for  1200  hours  with  90% 
reliability. 

(5) 

    
Q7  Two  rods  are  to  be  joined  by  a  sleeve  type  cotter  joint.  The  joint  is 

subjected  to  an  axial  load  of  100  kN.  The  permissible  stresses  for  rod 
sleeve and cotter material are 80 MPa in tension, 60 MPa in shear and 
120  MPa  in  crushing.  Design  the  joint  and  give  a  neat  dimensional 
sketch of the joint. 

(15) 

    
Q8   A  semi-elliptic  leaf  spring  has  10  leaves,  with  two  full  length  leaves 

extending 700 mm. The width and thickness of each leaf are 60 mm and 
6 mm respectively.Design a helical compression spring , with mean coil 
diameter  of  100  mm;  having  the  same  deflection  and  induced  stress. 
Take E for leaf spring as 2x105 MPa and G for helical spring as 0.8x105 
MPa. 

(15) 
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