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                            Max. Marks: 70


 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.

1. Distinguish a rod and a shaft, both are round cross section.

2. How does stress concentration leads to failure?

3. What are the steps in basic design process?

4. What are the requirements of a good coupling?

5. What type of stress is induced in helical extension spring?

6. Differentiate between through bolt, tap bolt and stud.

7. With a sketch explain the basic riveted joint terminology.

8. What is fillet weld? What type of stresses is induced in transverse and parallel fillet welds?

9. What are the types of saddle key? Why saddle key is suitable only for light duty?

10. State maximum shear stress theory of failure. Where do you use it.   

Part – B

Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.

1. A mild steel shaft of 50mm diameter is subjected to a torque ‘T’ and a bending moment of 2000 N-m. If the yield point of the steel in tension is 200 Mpa, find the maximum value of this torque without causing yielding of the shaft according to maximum principal stress and maximum shear stress theories of failure. 

2. A cold drawn steel bar is to withstand a tensile preload of 36.3 KN and a fluctuating tensile load varying from 0 to 72.6KN. The bar has geometric stress concentration factor of 2.02 corresponding to a fillet whose radius is 4.75 mm. Determine the size of the bar for an infinite life and a factor of safety of 2. The material properties are Syt = 588Mpa and Sut =700 Mpa. Take surface finish factor = 0.73, load factor =0.85 and notch sensitivity 0.95.

3.
It is required to design a square key for fixing a gear on the shaft which transmits 10 KW power at 720 RPM. The shaft and the key are both made of plain carbon steel C45 (Syt =360 MPa ) and the factor of safety is 3.
4.
 A safety valve of 60mm diameter is to blow off at a pressure of 12MPa. It is held on its seat by 
a closed coil spring. The maximum lift of the valve is 10mm.Design a suitable compression 
spring of spring index 5 and providing an initial compression of 35mm. The maximum shear 
stress in the material of the wire is limited to 500MPa.  The modulus of rigidity for the spring 
material is 80KN/mm2. Calculate 

i) Diameter of the spring wire, 

ii) Mean coil diameter; 

iii) Number of active turns and 

iv) Pitch of the coil.      

5.
Design a double riveted butt joint with two cover plates for the longitudinal seam of a boiler 
shell 1.5 m in diameter subjected to a steam pressure of 0.95 N/mm2. Assume joint efficiency 
as 75%, allowable tensile stress in the plate 90Mpa, compressive stress 140 Mpa, and shear 
stress in the rivets 56Mpa.

6. Figure shows an eccentrically loaded welded joint. Determine the fillet weld size. Allowable shear stress in the weld is 80 MPa.


7.   a) What is the difference between caulking and fullering? Explain with the help of neat 
    
sketches.








              (4M)
   b) What are the advantages and disadvantages of hollow shaft over solid shaft
   (3M)
 c) What is the difference between S-N curves for ferrous and non ferrous components    










   (3M)     

    8.   Write short notes on the following:

          a) Bolts of uniform strength                                                                                       

(3M)

          b) Eccentrically loaded weld joins                                                                             

(4M)

          c) Surge in springs                                                                                                      
(3M)    
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