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Answer any FIVE Questions
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1.a)
Discuss briefly the important factors to be considered in the selection of materials.

b)
A bolt is subjected to an axial force of 10 kN with a transverse shear force of 

5 kN. The permissible tensile stress at elastic limit is 100 Mpa and the poison’s ratio is 0.3 for the bolt material.  Determine the diameter of the bolt required according to  (i) Maximum principal stress theory (ii) Maximum shear stress theory (iii) Maximum principal strain theory (iv) Maximum strain energy theory and (v) Maximum distortion energy theory.

2.a)
Draw stress strain diagrams for Mild steel, Cast Iron and Aluminum.

b)
A short cast iron column of hollow circular cross-section with 250mm outside diameter and 150 mm inside diameter carries a vertical load of ‘p’ acting at a point 100mm from the axis of the column.  The allowable stress is limited to      40 Mpa in compression and 20 Mpa in tension.  Find the maximum load that the column can carry.

3.a)
Discuss the factors to be considered while selecting the keys.

b)
A shaft is supported by two bearings placed 1.2m apart.  A 600mm diameter pulley is mounted at a distance of 300mm to the right of left hand bearing and this drives a pulley directly below it with the help of a belt having maximum tension of 2 kN.  Another pulley 400mm diameter is placed 200mm to the left hand bearing and is driven with the help of an electric motor and belt which is placed horizontally to the right.  The angle of contact for both the pulleys is 1800 and coefficient of friction is 0.24.  Calculate the diameter of the shaft taking working stresses of 63 Mpa in tension and 42Mpa in shear.  

4.a)
Describe the types of various shaft couplings, mentioning the uses of each type.

b)
A knuckle joint is to be designed to carry an axial load of 100kN.  The allowable stresses for the material of pin and rod are: 65 Mpa in shear, 80 Mpa in tension and 100 Mpa in compression.  Calculate all the dimensions and Check elements under different modes of failure by calculating working stresses.  Calculate factor of safety in each mode if ultimate values of strength are : 325 Mpa in shear, 

500 Mpa in tension and 550 Mpa in compression.
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5.a)
Explain Goodman’s method to calculate the safe values of fluctuating stress.  For what materials it is applicable.

   b)
A section of a shaft of diameter d is joined to a section of a diameter 1.5d with a fillet, which produces an actual stress concentration factor of 1.2 for the shaft in torsion.  The material has a yield point in tension of 560 Mpa and endurance limit of 288 Mpa in reversed torsion.  Using a size factor of 0.85, surface finish factor of 0.85 and Size correction factor of 0.6, determine the size of the shaft required for a torque which varies from zero to 2400Nm on the shaft at the smaller diameter.  Use design factor 2.

6.a)
Draw the neat sketch of piston and label the dimensions of the various components.

   b)
A pulley of 0.9m diameter revolving at 200 rpm is to transmit 7.5 kW find the width of a leather belt if the maximum tension is not to exceed 145 N in 10mm width.  The tension in the tight side is twice that in the slack side.  Determine the diameter of the shaft and the dimensions of the various parts of the pulley, assuming it to have six arms. Maximum shear stress is not to exceed 63 MPa. 

7.a)
Does the accuracy of gear profile influence the spur gear design? Explain.

   b)
A pair of mating carefully cut spur gears have 200 full depth teeth of 4mm module.  The number of teeth on pinion and gear are 38 and 115 respectively.  The face width is 40mm.  If the pinion and gear are made of Steel with core Hardness of 200 and surface hardness of 300.  Calculate the safe power that can be transmitted when the pinion is to run at 1200 rpm.

8.a)
Give the various forces acting on the I.C. Engine piston.

   b)
Determine the dimensions of the I-section at the mid span of a connecting rod for a petrol engine to the following data


Bore=120mm


Stroke=150mm


Length of the connecting rod =320mm


Speed=1500rpm


Maximum explosion pressure = 2.51 N/sq mm


Select suitable material for the connecting rod.
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