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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 
 a) The stress which vary from a minimum value to a maximum value of the 

same nature (i.e. tensile or compressive) is called 
(a) repeated stress (b) yield stress 
(c) fluctuating stress (d) alternating stress 

 

 b) Factor of safety for fatigue loading is the ratio of 
(a) elastic limit to the working stress 
(b) Young's modulus to the ultimate tensile strength 
(c) endurance limit to the working stress 
(d) elastic limit to the yield point 

 

 c) Failure of a material is called fatigue when it fails 
(a) at the elastic limit (b) below the elastic limit 
(c) at the yield point (d) below the yield point 

 

 d) When a material is subjected to fatigue loading, the ratio of the endurance 
limit to the ultimate 
tensile strength is 
(a) 0.20 (b) 0.35 
(c) 0.50 (d) 0.65 

 

 e) The residential compressive stress by way of surface treatment of a 
machine member subjected to 
fatigue loading 
(a) improves the fatigue life (b) deteriorates the fatigue life 

 

                    

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


2 
 

(c) does not affect the fatigue life (d) immediately fractures the specimen 
 f) Fatigue life of machine component …………..when it subjected to 

overload. 
(a) Increase (b) decrease 

 

 g) Cleavage fracture appears……. 
(a) Bright (b) Dull (c) None of these 

 

 h) Fracture voids usually form at ………. 
(a) Inclusions    (b) second phase particle (d) both (a) and (b) 

 

 i) Brittle fracture is more dangerous than ductile fracture, 
because……………… 

 

 j) In cyclic loading, stress concentration is more serious in 
(a) brittle materials (b) ductile materials 
(c) brittle as well as ductile materials (d) elastic materials 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) What are the basic modes of fracture? Explain.  
 b) What is the surface energy of the material?  
 c) What is difference between endurance limit and fatigue strength of 

material? 
 

 d) What is Gerber’s equation?  
 e) What is the Miner’s rule?  

 f) What is the SIF? What are the parameters affect the SIF?  
 g) Describe some technical method to improve the fatigue strength of 

material 
 

 h) What are the controlling factors in fatigue? Explain  
 i) What is J integral in fracture mechanics?  
 j) Describe how the grain size of the material affect the fatigue strength.  
    
  Part – B (Answer any four questions)  

Q3 a) Explain the stable and unstable crack growth. (10) 
 b) Describe the methods to improve fatigue strength of the materials. (5) 
    

Q4 a) Determine the critical crack length using Griffith’s theory (10) 
 b) What is the Critical energy release rate? Explain (5) 
  .  

Q5 a) A steel cantilever is 200 mm long. It is subjected to an axial load which 
varies from 150 N (compression) to 450 N (tension) and also a transverse 
load at its free end which varies from 80 N up to 120 N down. The 
cantilever is of circular cross-section. It is of diameter 2d for the first 50 mm 

(10) 
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and of diameter d for the remaining length. Determine its diameter taking a 
factor of safety of 2.  
Assume the following values: 
   Yield stress = 330 MPa 
   Endurance limit in reversed loading = 300 MPa 
   Correction factors = 0.7 in reversed axial loading = 1.0 in reversed 
bending 
    Stress concentration factor = 1.44 for bending,= 1.64 for axial loading 
    Size effect factor = 0.85, Surface effect factor = 0.90, Notch sensitivity 
index = 0.90. 

 b) What is stress concentration? How it can be reduced? (5) 
    

Q6 a) An edge crack is detected on a large plate, is of length of 3.1 mm under a 
constant amplitude cyclic load having σmax=300 MPa and σmin =172 MPa. If 
the plate material’s KIC=165 MPa√m. Determine (a) Propagation of life up 
to failure (b) propagation of life up to crack length 25 mm.    
(Take m=3.0, C=6.8x10-12 ) 

(10) 

 b) What is fracture toughness? How it related to fatigue failure? (5) 
    

Q7 a) Explain the Irwin’s theory. (10) 
 b) Differentiate ductile & brittle fracture. (5) 
    

Q8 a) Derive the Soderberg equation and state its application to different type 
loading. 

(10) 

 b) What are the stages in fracture failure? Explain (5) 
    

Q9 a) What is the mechanism in fatigue crack growth and fatigue failure? (10) 
 b) Write the importance of composite materials and structures in aerospace. (5) 
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