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Question 1           

(a) What is stress concentration?                                                                                                                    [1] 

(b) Discuss any two causes of stress concentration?                                                                                      [2] 

(c) Discuss any two methods to reduce stress concentration?                                                                        [2] 

Question 2                                                                                                                                                                [10] 

(a) The section of a steel shaft is shown in Figure 1. The shaft is machined by a turning process. The section at XX is 

subjected to a constant bending moment of 500 KN-m. The shaft material has ultimate tensile strength of 500 

MN/  , yield point of 350 MN/   and endurance limit in bending for a 7.5mm diameter specimen of 210 MN/  . 

The notch sensitivity factor can be taken as 0.8. The theoretical stress concentration factor may be interpolated from 

following tabulated values. 
  

 
 

0.025 0.05 0.1 

   2.6 2.05 1.66 

Where   the fillet radius and d is the shaft diameter. The reliability is 90%. 

Determine the life of the shaft. 

 
Figure 1 

Or 

(b) A cantilever beam made of cold drawn steel 4OC8 (   =600 N/    and    =380 N/   ) is shown in Figure 2. 

The force P acting at the free end varies from -50 to +150 N. The expected reliability is 90% and the factor of 

safety is 2. The notch sensitivity factor at the fillet is 0.9. Determine the diameter ‘d’ of the beam at the fillet cross 

section. 

 
Figure 2 

 

 



Question 3                                                                                                                                                                     [3] 

Pair of helical gears are to transmit 15 KW. The teeth are 20 degree stub in diametral plane and have a helix angle 

of 45 degree. The pinion runs at 10000 rpm and has 80mm pitch diameter. The gear has 320 mm pitch diameter. If 

the gears are made of cast steel having allowable static strength of 100 Mpa; determine a suitable module and face 

width. 

Question 4                                                                                                                                                                     [2] 

(a) Explain Following (Any 2) 

o Pressure Angle  

o Backlash  

o Line of action 

Or 

(b) Discuss the methods to avoid interference.  

___________________________________________________________________________ 

Refer the following figures for designing 

 
 

                                                                                        

                                                                                                        

 

 
 

 

 
 



SOLUTIONS 

Ans1. 
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Ans 2. 
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Ans 3. 

 

 

 

 

 

 

 

 

 



Ans 4. 

 


