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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two 

from Part-III. 
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 Part- I 
Q1 Only Short Answer Type Questions (Answer All-10)                                                  (02x10) 

Suggested Words: How, Why, Determine, Derive, State, Write,  Create, etc. 
a) Write down relationship between engineering stress and strain?  
b) Sketch the schematic diagram of ductile and brittle curve?  

c) 
The fracture surface of a ceramic material appears flat in a macroscopic observation. 
What type of fracture it is? Ductile or Brittle? 

 

d) Which type of material exhibit high stiffness? Metals or Ceramics?  
e) What is necking in tensile test?  
f) What is trans-granular fracture? How does it appear?  

g) 
Stress corrosion cracking exhibit which type of fracture? Inter-granular or Trans-
granular.? 

 

h) 
What is the relationship between fracture stress, stress intensity factor and crack 
size? 

 

i) Explain crack branching and crack arrest phenomena?  
j) What is Young’s modulus? How to calculate it?  
  Part- II  

Q2 
Only Focused-Short Answer Type Questions-  (Answer Any Eight out of 
Twelve) 

(06x08) 

Analyze, Justify, Design, Formulate, Calculate, Develop, Illustrate, Explain, Distinguish, 
Differences & Similarities 

a) Discuss common mode of fracture with its surface characteristics?  

b) 
Where materials with high strength-to-weight ratio are required? Discuss selection 
criteria and list the materials? 

 

c) Define Fatigue. Explain fatigue failure mechanism?  

d) 
Define hydrogen embrittlement of steel. Explain the mechanism of hydrogen 
induced cracking in the steels? 

 

e) 
Explain Creep mechanism. On which factors Creep resistance of material 
depends? Describe various materials used for Creep resistance? 

 

f) What procedure is follow for failure investigator?  

g) 
Discuss case study on high temperature metallurgical changes leading to failure of 
metals? 

 

h) Discuss briefly about in service failure by giving suitable example?  

i) Explain the mechanism of stress corrosion cracking in alloys?  

j) Discuss case study in which failure occur due to Inter granular Corrosion?  

k) 
Discussed the case study of selecting the material based on the mechanical 
properties of strength, toughness & fatigue? 

 

l) Short note on corrosion fatigue and contact fatigue?  
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  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four) (02X16) 

Discuss, Describe, Examine, Classify, Prove, Evaluate, Compare, Contrast, etc. 
 

Q3 Define the surface durability. What are the basic criteria for selection of material for 
corrosion & wear resistance applications? 
 

 

Q4 Explain three stages of fatigue failure. Differentiate between striations and beach 
marks 
 

 

Q5 Discuss various ways by which the surface durability of component can be enhanced 
in aggressive corrosion and tribological applications? 
 

 

Q6 Define high cycle and low cycle fatigue. Draw a typical S-N curve for plain carbon 
steel. Explain various ways to improve the endurance limit of Ni based superalloys? 
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