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DESIGN OF MACHINE ELEMENTS
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Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks
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1.a)
What are the steps to be followed while designing a machine element?


   b)
Define the following properties of a material: 

(i) Ductility    (ii) Toughness 
(iii) Hardness and    (iv) Creep.




2.a)
Define factor of safety for : (i) Ductile materials and (ii) Brittle materials.   

b)
Discuss the various stresses and the corresponding deformations that exist in machine components under load.

3.a)
What are the principal causes of stress concentration?
 
 
b) 
A pulley is keyed to a shaft midway between two anti-friction bearings. The bending moment of the pulley varies from 150 N m to 450 N m as torsional moment of the shaft varies from 50 N m to 150 N m. The frequency of variation of the loads is the same as the shaft speed. The shaft is made of cold drawn steel having an ultimate strength of 550 MPa and yield strength of 310 MPa. Determine the required diameter for an indefinite life. The stress concentration factor for the key way in bending and torsion may be taken as 1.6 and 1.3 respectively. Use a design factor of 1.8, size factor 0.85 and surface correction factor 0.88. 


Use for torsion,



Size correction factor = 0.6 and 



The nominal design torsion stress = 0.6 Yield point in tension.

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







 

b) 
A double riveted double cover butt joint in plates 20-mm thick is made with       25 mm diameter rivets at 100 mm pitch. The permissible stresses are 120 MPa in tension, 100 MPa in shear and 150 MPa in crushing. Find the efficiency of joint, taking the strength of the rivet in double shear as twice than that of single shear. 

5.a)
Sketch and discuss the various types of welded joints used in pressure vessels. 

   b) 
A 200 X 150 X 10 mm angle is joined to a frame by two parallel fillet welds along the edge of 200 mm length. If the angle is subjected to a static load of      200 KN, find the length of weld at the top and bottom. The allowable shear stress for static loading may be taken as 75 MPa. 
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6.a)
Sketch the keys 







i) Wood ruff key

ii)Kennedy key

iii)Gib head key

b)  
Design a cotter joint to withstand an axial load varying from 50kN in tension to 50kN in compression.  The allowable for the steel used in the joint are 60Mpa in tension; 75Mpa in crushing; 48Mpa in shear


7.a)
Write the comparison between solid shafts, hollow shafts and spindles.

b)
Compute the diameter of a solid shaft which has to transmit 16kW power at 300rpm.  Ultimate shear stress per shaft material is 35oN/mm2 and factor of safety for design is 6.  If a hollow shaft replaces the solid shaft, find the inside and outside diameters if the ratio is 0.5.

8.
Design a cast Iron protective flange coupling to connect two shafts in order to transmit 7.5kW at 720rpm.  The following permissible stresses may be used permissible shear stress for shaft, bolt and key material = 33Mpa permissible crushing stress for bolt ank key material = 60Mpa.  Permissible shear  stress for the cast Iron = 15Mpa.
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