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B.E. (Mechanical Engineering / Power Engineering) Fifth Semester (C.B.S.) 
Design of Machine Elements 

 
P. Pages : 3 NJR/KS/18/4479/4505 

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

 7. Assume suitable data whenever necessary. 

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

 9. Use of non programmable calculator is permitted. 

 10. Use of Design data book is permitted.  

 

    

1. a) Explain the following properties of the material & its application. 

i) Malleability ii) Toughness 

iii) Creep  iv) Resilience  

v) Hardness  

 

10 

 b) Design a knuckle joint to connect two shafts having circular Cross-Section made of SAE 

1040 to sustain a tensile load of 50 kN. 

 

OR 

 

10 

2. a) Discuss the Ergonomic consideration in machine design. 

 

5 

 b) Explain the manufacturing consideration in machine Design. 

 

5 

 c) Design a riveted joint for the longitudinal seam of a boiler shell 1550mm in diameter 

subjected to steam pressure of 0.915 MPa. 

 

10 

3. a) An eccentrically loaded Bolted joint is shown in the following fig. 3 (a). It is subjected to 

an eccentric force of 10kN. The bolts are made from SAE 1120, with factor of safety 2.5. 

Determine the size of the bolt. 

300

200

425 12kN

Fig. 3 (a)
 

All dimensions are in mm. 

 

 

10 
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 b) A welded connection is shown in fig 3(b) is subjected to an eccentric force of 7.5kN. 

Determine the size of the welds if the permissible shear stress for the weld is 100N/mm2. 

Assume static loading condition. 

50

50

50

100

7.5kN

e

G

Fig. 3 (b)
All dimensions are in mm

  
 

OR 

 

10 

4. a) Give the classification of pressure vessel. Which type of stresses induced in the pressure 

vessel when it is subjected to an internal pressure? 

  

4 

 b) A pressure vessel of C.I - I.S. grade 30 having the inside diam. of 200mm is subjected to 

internal pressure of 3.5MPa, Choosing suitable material for bolts and gaskets, determine. 

i) Wall thickness of vessel. 

ii) Size and no. of bolts required. 

iii) Type of Gasket for leak proof joint. 

iv) Thickness of top cover plate, assuming it to be flat. 

v) Thickness of integral bottom cover plate with dished shape. 

 

16 

5. a) Explain A.S.M.E. code for the shaft design. 

 

3 

 b) A solid shaft made of SAE 1030 is supported on the bearings which are 1000mm apart. It 

receives 22kW from a 1000rpm motor located behind it through flat belt, The flat belt pulley 

on the shaft is located with an overhang of 150mm from the left hand bearing. The diameter 

of the pulley on the motor shaft is 275mm and speed reduction by flat belt is 5:1. The shaft 

transmits the power to another shaft located in front of it through the spur gear having 30 

teeth and 5mm module. The gear located with an overhang of 125 mm from the right hand 

bearing. Design solid shaft if load is applied suddenly with minor shock and shaft is rotating 

clockwise when it is seen from right hand. Assume belt tension ratio is 3:1.  
 

OR 
 

17 

6. a) Design a helical compression spring for a maximum load of 1kN for deflection of 25mm 

using the value of spring index as 6. Consider allowable shear stress and modulus of rigidity 

for spring material as 80 MPa and 80 GPa respectively. 

 

10 

 b) A truck weighing 40 kN is supported by 4 leaf springs having 1100mm as length and a 

bandwidth of 90 mm. There are 10 graduated leaves and 02 extra full length leaves. The 

permissible stress in the spring material is 380N/mm2 and depth to width ratio is 2.5. Design 

the spring when the leaves are  

i) Unstressed, and   

ii) Pre-Stressed. 

Take E = 2   105 N/mm2. 

 

10 
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7. a) A milling machine slide of weight 25 kN is raised up by a double start square threaded 

screw of 50 mm diameter with 7 mm pitch at a maximum speed of 800 mm/min. The thrust 

collar of the screw has a inside diameter of 30 mm and outside diameter of 60 mm. The 

coefficient of friction at thread and collar is 0.2 and 0.10 respectively. Find  

i) Power required to raise the slide.  

ii) No of threads in nut for Pb = 12 MPa. 

iii) Principle stresses in screw.   

iv) Efficiency of the screw.  

 

8 

 b) Design a screw Jack to lift a load of 80 kN through a height of 400 mm. Also design the nut 

portion of the cast Iron base. Material for screw and bar is SAE 1020 steel and Material for 

Nut is cast Iron I-S-grade 35. 

 

OR 

 

12 

8. a) A multi-plate clutch consist of alternate steel and bronze plates. The clutch transmits power 

of 7 kW at 710 rpm. The internal diameter of plate is 100mm and outer diameter is 150mm. 

The coefficient of friction 0.12.   The contact pressure is 0.35 MPa. Determine  

i) Number of steel and bronze plates required.  

ii) The actual axial forces required to operate the clutch. 

Assume uniform pressure condition. 

 

10 

 b) Fig 8(b) shows a brake shoe applied to the drum by a leaver AB which is pivoted at a fixed 

point A and rigidly fixed to the shoe. The radius of the drum is 160 mm. The coefficient of 

friction of brake lining is 0.3. If the brake rotates clockwise and anticlockwise, find the 

braking torque due to the force of 600N applied at B.  

20º

R

160

20º
200

A

B

600N
Ft

400350

Fig. 8 (b)

All dimensions are in mm
 

 

 

10 
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