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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) Which yield criterion is based on distortion energy criterion?  
 b) What is Bauschinger effect?  
 c) What is anisotropy? Give one example for it.  
 d) Distinguish between coulombs friction and constant shear friction 

factor only in terms of equation. 
 

 e) Write down the two important properties of slip line field.  
 f) Why upper bound theorem is useful?  
 g) How many types of friction used for metal forming process?  
 h) What is the difference between engineering strain and true strain?  
 i) What are the stress and srain invariants?  
 j) Draw the stress-strain curve for elastic and perfectly plastic material.  
    

Q2  The state of stress at a point is characterized by the components                                     
Ϭx=12.31,Ϭy=8.96,Ϭz=4.34,Ϭxy=4.20,Ϭyz=5.27, Ϭzx=0.84.Determine 
the principal stresses and their directions.  
 

(10) 

Q3  
 

Derive an expression for drawing of strain-hardening strip with wedge 
shaped dies. Consider the coefficient of friction as ‘µ’ and use stress 
equilibrium approach. 

 
(10) 

Q4  Derive the Levy Mises stress-strain relationship from the first principle. (10) 
Q5  Calculate the rolling load if a steel is hot rolled 30% from a 40mm thick 

slab using a 1000mm dia roll. The slab is 800mm wide. Assume 

µ=0.30.The plane strain flow stress at entrance and exit=170Mpa. 

(10) 

Q6  Derive the torsion equation of thin walled hollow section. (10) 
Q7 a) What is work or strain hardening? Explain how the properties change 

due to work hardening. 
(5) 

 b) What do you mean by Extrusion? Classify different types of Extrusion. 
  

(5) 

Q8  Write short notes on any two (5 x 2) 
 a) Tresca and Von Misces theory  
 b) Hencky ‘s first theorem  
 c) Lower bound theorem  
 d) True stress-strain curve   
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