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DESIGN OF MACHINE ELEMENTS

 (Common to Mechanical Engineering, Production Engineering)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1. a)
What are preferred numbers? Mention their advantages.



    b) 
State the mechanical properties of metals and explain briefly.

2. a)
Distinguish clearly between direct stress and shear stress.




 b)
A bolt is subjected to a direct tensile load of 18000 N and a shear load of 12000N. 

The yield stress of the bolt material in simple tension is 350Mpa. Use a factor of safety of 3 and poison’s ratio of 0.25. Calculate the diameter of the bolt by: Maximum shear stress theory and (b) Maximum principal strain theory.

3. a) 
Explain the effect of the following factors on the type of fatigue failure. 

      (i) Type of material   (ii) Surface treatement  (iii) Range of imposed stress.
    b) 
A leaf spring in an automobile is subjected to cyclical stresses. 
The average stress = 150MPa, variable stress = 50MPa, Ultimate stress = 630MPa, Yield point stress = 350MPa and endurance limit = 150MPa. Estimate under what factor of safety the spring is working, by Goodman and Soderberg formulae.

4. a) 
Enumerate the different types of riveted joints. 

    


b) 
Two plates 16 mm thick are joined by a double riveted lap joint. The pitch of each row of rivets is 90 mm. The rivets are 25 mm in diameter. The permissible stresses are 140MPa in tension, 80MPa in shear and 160MPa in crushing. Find the efficiency of the joint.

5.
The head of an air compressor cylinder is attached by eight bolts. The cylinder bore diameter is 80 mm and the maximum working pressure is limited to 3 MPa. Determine the diameter of bolt, when a copper-asbestos is used between the head and the cylinder and an initial compressive load of 5 KN is required on the gasket for a leak proof joint. Ultimate tensile strength, Yield strength and endurance limit for material are 400 MPa, 340 MPa and 200 MPa respectively. A factor of safety of three is desired and the stress-concentration factor of 2.84 may be assumed.  

6. a)
Sketch any two sunk key diagrams and explain the design procedure.  

b)
Design and draw a sleeve and cotter joint to connect two rods to transmit maximum tensile load of 75 kN. Assume sleeve cotter and rods are made of same material and design stresses in the material are 65 Mpa in tension; 130 in crushing and 50 Mpa in shear.                                                                           
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7. 
An overhang hollow shaft carries a 900 mm diameter pulley, whose center is     250 mm from the center of the nearest bearing. The weight of the pulley is 600 N and the angle of lap is 180°. The pulley is driven by a motor vertically below it. If permissible tension in the belt is 2650 N and if the coefficient of friction between the belt and pulley surface is 0.3. Estimate the diameter of shaft, when the internal diameter is 0.6 of the external.

8.
A driving shaft is joined with driver shaft through a muff coupling.  The shaft transmits 65KW of power at 170 rpm.  Design the shaft key and the muff.  Assume a factor of safety of 6 with the following ultimate strength values.


Ultimate shear strength for shaft

=
300 N/mm2

Ultimate shear strength for key

=
200 N/mm2

Ultimate shear strength for muff

=
50  N/mm2

Ultimate compressive strength of key

=
500 N/mm2.
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