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B.E. (Fire Engineering) Third Semester (C.B.S.) 
Machine Design 

 
P. Pages :  3 NIR/KW/18/3949 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Illustrate your answers whenever necessary with the help of neat sketches. 

 11. Use of non programmable calculator is permitted. 

 12. Use of Machine Design Data Book is permitted. 

 

    

1.  What is Aesthetics? What are the aesthetic consideration in machine design? 

   

7 

  OR 

 

 

2.  What do you mean by machine Design? What are the general considerations in machine 

design?  

 

7 

3. a) Define  

i) Poisson's Ratio 

ii) Volumetric strain 

iii) Bulk modulus 

 

3 

 b) Explain stress strain curve of ductile material. 

 

5 

 c) A mild steel rod of 12mm diameter was tested for tensile strength with the gauge length of 

60mm. the following observations were recorded: 

Final length = 80mm 

Final diameter = 07mm 

Yield load = 3.4 kN; ultimate load = 6.1 kN. 

Calculate: 

1) Yield stress 2) Ultimate tensile stress  

3) Percentage reduction in area  4) Percentage elongation  

 

5 

  OR 

 

 

4. a) A copper bar 50mm in diameter is placed within a steel tube 75mm external diameter and 

50mm internal diameter of exactly the same length. The two pieces are rigidly fixed together 

by two pins 20mm in diameter one at each end passing through the bar and tube. Calculate 

the stress induced in the copper bar, steel tube and pins if the temperature of the combination 

is raised by 60º C Take: 6
s 11.5 10 / ºC− =   ; 6

c 17 10 /º c− =   

ES = 210 GPa ; EC = 105 GPa. 

 

8 
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 b) Derive a relationship between young's modulus and modulus of Rigidity. 

 

5 

5. a) Design a bush pin type Flexible coupling for transmitting 10 kW at 1500 rpm. the diameter 

of the shaft to be connected are 30mm and 25mm. Maximum allowable bearing pressure 

for rubber bush is 0.3 N/mm2. 

 

10 

 b) Design a Knuckle joint to connect two shaft having circular cross-section made of SAE 

1040 to sustain a load of 50 kN. 

 

10 

  OR 

 

 

6. a) What are the types of riveted joints? Explain by sketch. 

 

7 

 b) Explain the following: 

i) Saddle key         ii)   Sunk key  iii) Woodruff key  

 

8 

 c) What is caulking and fullering in riveted joint? 

 

5 

7. a) Explain the classification of wire Ropes. 

 

4 

 b) A 6 19  wire rope is used to raise a load of 20 kN from the hight of 400mm. Determine the 

size of rope and drum to get an infinite life. The maximum acceleration during the operative 

is limited to 1m/ sec2. 

 

7 

  OR 

 

 

8. a) Explain the concept of ripping in leaf spring. 

 

3 

 b) At the bottom of an elevator shaft a group of 8 identical springs are set in parallel to absorb 

the shock of the elevators in case of failure. The elevator weights 28 kN. Assume that the 

elevator has a free fall of 1.2m from rest, determine the maximum stress in each spring if 

each spring is made from 30mm diameter rod. The spring index is 6 and the number of 

active turns is 15. Neglect any effect of counter weight in the system and take G = 83 GPa. 

 

8 

9. a) Explain with neat sketch the 'Sun & Planet wheel'. 

 

4 

 b) A 20º involute pinion with 20 teeth drives a gear having 60 teeth. module is 8mm and 

addendum of each gear is 10mm. 

1) State whether interference occurs or not Give reasons. 

2) Find the length of path of approach and arc of approach if pinion is the driver. 

  

10 

  OR 

 

 

10. a) Prove that the velocity of sliding is proportional to the distance of the point of contact 

from the pitch point. 

  

5 

 b) In an epicyclic gear train the number of teeth on wheel A, B & C are 48, 24 & 50 

respectively. Gear A meshes with B and gear B meshes with C. Arm is pivoted to the three 

gears A, B & C at the center of each gear. If the arm rotates at 400rpm clockwise find. 

i) Speed of wheel C when A is fixed 

ii) Speed of wheel A when C is fixed 

 

9 
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11.  A steel cylinder of SAE 1020 has an internal diameter of 250mm and its is subjected to the 

internal pressure of 2MPa. The bottom end of the cylinder is integral and flat. The top end 

is closed by flat circular cover plate with studs. Determine: 

i) Cylinder wall thickness  

ii) Thickness of bottom & top cover plate  

iii) Size & No. of studs required 

iv) Gasket material & Size 

  

15 

  OR 

 

 

12. a) Which types of stresses are induced in the wall of the pressure vessel when subjected to 

internal steam pressure? Derive the expression used to determine the wall thickness of a 

thin pressure vessel. 

 

5 

 b) Why the design of pressure vessel based on tangential stress equation? 

 

4 

 c) Write design procedure for thin spherical shells which in subject to internal pressure. 

 

 

6 

  **************  
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