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Subject:  Design of Machine Elements 
Time:  3 Hours       Max. Marks:75

Note:  1. Answer all questions from Part-A & Any five questions from Part-B
                 2. Assume any Missing Data

Part-A  25 (Marks)

1. Sketch the states of stress in biaxial and tri-axial systems of loading. 

2. Suggest suitable material for the following applications also state the reason

      (i) Turbine blade (ii) Ball bearing (iii) Helical spring.

3. Define the terms (i) Notch sensitivity and (ii) stress concentration factor

4. What is S-N diagrams?

5. Draw a neat sketches of the following. 

           (i) Sunk key (ii) Gib head key (iii) woodruff key.

6. Mention the applications of muff and split muff coupling.

7. State the advantages and disadvantages of the chain drives over belt and rope 
drives.

8. Why gaskets are provided at joints?

9. What are the possible failures in riveted joints?

10.State the assumptions made in the design of welded joints.

Part-B (50 Marks)

11.A cylindrical shaft made of steel of yield strength 700 MPa is subjected to static 
loads consisting of bending moment 10 K N – m and a torsional moment of 30 K N 
–m. Determine the diameters of the shaft using different theories of failure, and 
assuming a factor of safety of 2. Take E=210 GPa and Poisson's ratio=0.25. (10)

12.A rod is subjected to a variable axial load which varies from -300 to 900 N. If the 
endurance limit and the yield point of the material are 200 and 350 N/mm2, 
respectively, determine the diameter of the rod, using a factor of safety of 3. (10)

13.Design and draw a cast Irons flange coupling for a mild steel shaft transmitting 90 
KW at 250 rpm. The allowable shear stress in the shaft is 40 MPa and the angle of 
twist is not to exceed 10 in a length of 20 diameters. The allowable shear stress in 
the coupling bolts is 30 MPa. (10)

14.Design a cotter joint to transmit a load of 2 KN. Take allowable stress values in 
tension and shear as 70 N/mm2 and 30 N/mm2, respectively. (10)

15.Design a double riveted butt joint with two cover plates for the longiterdinal seam of 
a boiler shell 1.5m in diameter subjected to a steam pressure of 0.95 N/mm2. 
Assume joint efficiency as 75% allowable tensile stress in the plate 90 MPa ; 
compressive stress 140 MPa; and shear stress in the rivet 56 MPa. (10)

16.Design a screw jack to lift a load of 50 KN. (10)

17.Write short notes on the following (10)
(i)   Preferred numbers.
(ii)  Miner's Rule. 
(iii) Flexible coupling. 
(iv) Caulking and Fullesing in riveted joints. 
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