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Answer Question No.1 which is compulsory and any five from the rest. 
Draw neat sketches wherever necessary. Assume any missing data suitably. The 

figures in the right hand margin indicate marks. 
    

Q1.  Answer the following questions : (2 x 10) 
 a) What is stress concentration factor? What is the influence of stress 

concentration on fatigue strength? 
 

 b) What do you mean by endurance limit? What are the factors that affect the 
endurance limit? 

 

 c) What is the difference between Gerber curve and Soderberg line?  
 d) What is the difference between S ~ N Curves for ferrous and non-ferrous 

material? 
 

 e) Explain briefly what you mean by notch sensitivity. What is the physical 
signification of notch sensitivity factor being one and zero?    

 

 f) With neat sketch describe the different modes of fracture.  
 g) What do you mean by creep rate?  
 h) Explain briefly about mechanisms of creep deformation.  
 i) Briefly describe the mechanism of crack development and growth.  
 j) Explain how stress intensity factor is useful for fracture mechanics principle.  
    

Q2. a) What is fatigue failure? Explain the mechanism of fatigue failure and bring out 
the difference between fracture due to fatigue and fracture due to static 
loading. 

(5) 

 b) What is the influence of mean stress on the fatigue strength of materials? 
State the various empirical relations in this connection. Which relation is most 
conservative and why? 

(5) 

    
Q3. a) Differentiate between low-cycle fatigue and high-cycle fatigue. (2) 

 b) State how can you improve fatigue strength by any one chemical/ 
metallurgical processes. Explain how fatigue strength can be enhanced by 
any one mechanical work. 

(8) 

    
Q4.  Determine the value of minimum ultimate strength according to Goodman’s 

relation and yeild strength according to Soderberg’s relation for a component 
which is subjected to a flexural stress, fluctuates between +225 MN/m2 and –
100 MN/m2. Yeild strength = 0.55 ultimate strength, endurance strength = 0.5 
ultimate strength and factor of safty = 2. 

(10) 

    
Q5. a) What is cumulative damage? What are the draw backs of Miners cumulative 

damage relation? How it is modified. 
(5) 

 b) What do you mean by Linear Elastic Fracture Mechanics? Derive an 
expression for stress intensity factor and state of stress at the end of the 
crack. 
 
 

(5) 
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Q6. a) Explain what is meant by creep relaxation. Explain briefly about primary 

creep, secondary (steady state) creep and tertiary creep. 
(5) 

 b) Derive expressions for principal strains for a member on the basis of creep 
test. 

(5) 

    
Q7. a) Derive the relation for crack driving force using Griffith theory of brittle 

fracture. 
(5) 

 b) Describe the J-integral with respect to fracture mechanics. (5) 
    

Q8.  Write short answer on any TWO : (5 x 2) 
 a) Critical Stress Intensity Factor and Fracture Toughness.  
 b) Elasto-Plastic Fracture Mechanics.  
 c) Bailey’s Power Law.  
 d) Fatigue Controlling Factors.  
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