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DESIGN OF MACHINE MEMBERS – II

(Common to Mechanical Engineering, Production Engineering and Mechanical Manufacturing Engineering)

Time: 3 hours






Max. Marks:70

Answer any FIVE questions
All questions carry equal marks

-  - -

1.a)
What is a bearing ? Explain its purpose.

   b)
A full journal bearing of 6 cm diameter and 10 cm long has a bearing pressure of 
140N/cm2. The speed of the journal is 900 r.p.m. and the ratio of journal diameter 
to the diameteral clearance is 1,000 . The bearing is lubricated with oil whose 
absolute viscosity at the operating temperature of 75oC may be taken as 11 
centipoise. The room temperature is 35oC. Find 

(i)  The amount of artificial cooling required , and


(ii)  The mass of the lubricating oil required, if the difference between the outlet 

      and inlet temperature of the oil is 10oC. Take specific heat of the oil as 0.45.

2.a)
What are rolling contact bearing?  Discuss their advantages.

   b)
Select a single row deep groove ball bearing for a radial load of 4 kN and a 
thrust load of 5 kN operating ag a speed of 1,600 r.p.m. for an average life of 5 
years at 10 hours per day. Assume uniform and steady load. 

3.
A pair of 200 full-depth  involute  tooth spur gears is to transmit 30 kW at a speed 
of 250 r.p.m. of the pinion. The velocity ratio is 1:4. The pinion is made of cast 
steel having an allowable static stress, fo = 100 N/mm2, while the gear is made of 
cast iron having allowable static stress, fo = 55 N/mm2. 

The pinion has 20 teeth and its face width is 12.5 times the module. Determine the 
module, face width and pitch diameters of both the pinion and gear from the stand 
point of strength only taking velocity factor into consideration. The tooth form 
factor is given by the expression.
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and velocity factor is given by 
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Where  v is the peripheral speed of the gear in m/sec.

4.a)
Explain the following terms of the spring:


(i)  free length  (ii) spring rate (iii) stress factor (iv) spring index.

b)
A load of 2 kN is dropped axially on a close coiled helical spring, from a height of 
250mm. The spring has 20 effective turns, and it is made of 25 mm diatmer wire. 
The spring index is 8. Find the maximum shear stress induced  in the spring and 
the amount of compression produced. The modulus of rigidity for the material of 
the spring wire is 84 kN/mm2
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5.
An over hung cast iron pulley transmit 7.5 kW at  400 r.p.m. The belt drive is 
vertical and the angle of wrap may be taken as 180o. Find



(a)
Diameter of the pulley. The density of cast iron is 72.6 kN/m3.



(b)
Width of the belt, if the coefficient of friction between the belt and the 


pulley is 0.25.



(c)
Diameter of the shaft, if the distance of the pulley centre line from the 


nearest bearing is 300 mm.



(d)
Dimension of the key for securing the pulley on to the shaft.


(e)
Size of the arms six in number.




The section of the arms may be taken as elliptical, the major axis being 


twice the minor axis.




The following stresses may be taken for design purposes:




Shaft and key: Tension – 80 N/mm2





  Shear – 50 N/m2



Belt:

   Tension – 2.5 N/mm2



Pulley rim :
   Tension – 4.5 N/mm2



Pulley arms:      Tension – 15 N/mm2
6.
Design a connecting rod for a petrol engine from the following data:


Diameter of piston



=  100 mm



Mass of reciprocating parts


=   2 kg



Length of connecting rod


=   310 mm



Stroke





=   140mm



R.P.M.





=   1,500



Over speed




=   2,500 r.p.m.



Compression ratio



=   4:1



Maximum explosion pressure


=   2400 kN/m2


The connecting rod is to be of I- section and made of forged steel. The 
proportions being depth = 5 t, width = 4 t, and flange and web thickness = t.

7. Design a piston rod for a cylinder of 1.5m diameter in which the greatest difference of steam pressure on the two sides of the piston may be assumed to be 200 kN/m2. The rod is made of mild steel and is secured to the piston by a tapered rod and nut and to the cross head by a cotter.  Assume modulus of   elasticity as 200 GN/m2 and factor of safety 8. Length of the rod may be assumed 3 meters. 

8.
Write short notes on any THREE of the following:

(a)
Bearing characteristic number and bearing modulus

(b)
Types of cranks


(c) 
Gear nomenclature 


(d)
Co-axial springs.
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