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Answer any Five questions

All question carry equal marks

---
1.a)
What is meant by hydrodynamic lubrication ?

   b)
What are the commonly used materials for sliding contact bearings?

   c)
Discuss the advantages of rolling contact bearings over sliding contact bearings.

2.
A full journal bearing of 50 mm diameter and 100 mm long has a bearing diameter to the dimetral clearance is 1000.  The bearing is lubricated with oil whose absolute viscosity at the operating temperature of 75oC may be taken as  0.011 kg/ m-s .  The room temperature is  35 oC.  Find (a)   the amount of artificial cooling required, and   (b)   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 1850 J/kg-oC.  
3.a)
Why an I-section is usually preferred to a round section in case of connecting rod ?

   b)
Determine the dimensions of an I-section connecting rod for a petrol engine from the following data :


Diameter of the piston = 110 mm


Mass of the reciprocating parts = 2 kg


Length of the connecting rod from centre to centre = 325 mm


Stroke length = 150 mm


RPM = 1500 with possible overspeed of 2500


Compression ratio = 4:1


Maximum explosion pressure = 2.4 N/mm2.

4.a)
How are wire-rope ends fastened ?  Discuss the uses of the wire ropes.

   b)
Select a suitable wire rope to lift a load of 10 kN of debris from a well 60 m deep.  The rope should have a factor of safety equal to 6.  The weight of the bucket is 5 kN.  The load is lifted up with a  maximum speed of 150 m/min which is attained in 

1 second.
5.a)
Explain the design procedure of piston rod.

b)
Find the diameter of a piston rod for an engine of 200 mm diameter.  The length of the piston rod is 0.9 m and the stroke is 0.5 m.  The pressure of steam is 1 N/mm2.  Assume factor of safety as 5.

6.a)
Write the expressions for static, limiting wear load and dynamic load for spur gears and explain the various terms used there in.

   b)
Design a spur gear drive required to transmit 50 kW at a pinion speed of 800 rpm.  The velocity ratio is 3.5:1.  The teeth are 20o full depth involute with 18 teeth on the pinion.  Both the pinion and gear are made of steel with a  maximum safe static stress of 180 N/mm2.  Assume a safe stress of 40 N/mm2  for the material of the shaft and key.
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OR

7.a)
Discuss the materials used for the various types of springs.

   b)
Design a concentric spring for an air craft engine value to exert a minimum force of 5000 N under a deflection of 40 mm.  Both the springs have same free length, solid length and are subjected to equal maximum shear stress of 850 N/mm2.  The spring index for both the springs is 6.

8.
Write short notes on the following ;

(a)
Importance of Wahl’s factor in the design of helical springs.


(b)
Wear tooth load


(c)
Types of crank shafts.
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