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Q1 (a) Differentiate between direct and indirect extrusion. [2] 
 (b) What do you understand by hot working processes? List its advantages. [3] 
    
    
Q2 (a) Explain the concept of strain hardening. What effect does it have on yield strength of a 

material? 
[2] 

 (b) Write the expression of flow stress in case of strain hardening and prove that the strain 
hardening index ‘n’ is equal to strain value at UTS 

[3] 

    
    
Q3 (a) For a specimen undergoing metal working process €x=0.05 and €y=0.15. Find the value 

€z. 
[2] 

 (b) What do you understand by principal stresses? Give their expression on a 2D plane. Show 
that the sum of principal stress in constant. 

[3] 

    
    
Q4  In a plane stress system 𝜎x = 750 MPa, 𝜎y = 150 MPa, 𝜎z =0 & τxy = 150 MPa. Determine 

principal stresses. If the above stress system just causes yielding, what is the uniaxial 
yield stress Y of material according to Tresca yield criterion. 

[5] 

    
    
Q5 (a) How does the strain rate effect the flow strength of material? Give its expression also [2] 
 (b) Explain Baushinger effect. [3] 
    
    
Q6  Give the statement, expression and applicability for the following: 

a. Maximum Shear Stress Theory 
b. Maximum Distortion Energy Theory 

[5] 
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