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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What are Journal bearings ? Give classification of these bearings.
	[3M]

	2.
	What are the main functions of the Cylinder liner?
	[3M]

	3.
	List out the steps for designing a Spur gear.
	[3M]

	4.
	Define the following terms in a helical gear. (i)helix angle (ii) normal pitch and         (iii) axial pitch.
	[3M]

	5.
	Compare the stress distribution in a thin and thick walled  pressure vessels.
	[3M]

	6.
	What are the characteristics of Frequency curves?
	[2M]

	7.
	Define the static and dynamic load carrying capacities related to roller bearings.
	[2M]

	8.
	What are the advantages of helical gears over spur gears?
	[2M]

	9.
	Briefly discuss about the Lame’s equations.
	[2M]

	10.
	Briefly discuss about design and natural tolerances.
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Discuss the selection of bearing parameters in the design of Journal bearings.
	[5M]

	
	b)
	Design a Journal bearing for a Centrifugal pump from the following data: Load on the Journal = 20000 N, Speed of the Journal = 900 rpm, Type of oil is SAE 10,for which the absolute viscosity at 550C = 0.017 kg/m-s, Ambient temperature of oil = 15.50C,Maximum bearing pressure for the pump =1.5 N/mm2.Take Heat dissipation coefficient = 1232 W/m2/0C.
	[5M]

	
	
	
	

	12.
	
	Design a Connecting rod for a petrol engine from the following data:

Diameter of piston 110 mm, Mass of reciprocating parts 2 kg, Length of connecting rod 325 mm, Stroke 150 mm, Speed 1500 rpm with possible overspeed upto 2500 rpm, Compression ratio 4:1,Maximum explosion pressure Pe = 2.5 MPa.
	[10M]

	
	
	
	

	13.
	
	A steel pinion with 200 full depth involute teeth is transmitting 7.5 Kw power at 1000 rpm from an electric motor. The starting torque of the motor is twice the rated torque. The number of teeth on the pinion is 25,while the module is 4 mm. The face width is 45 mm. Assuming that velocity factor accounts for the dynamic load, Calculate (i) the effective load on the gear tooth and (ii) the bending stresses in the gear tooth.
	[10M]

	
	
	
	

	14.
	
	A pair of parallel helical gears consists of a 20 teeth pinion meshing with a 100 teeth gear. The pinion rotates at 720 rpm. The normal pressure angle is 200, while the helix angle is 250.The face width is 40 mm and the normal module is 4 mm. The pinion as well as the gear is made of steel 40C8(Sut = 600 N/mm2) and heat treated to a surface hardness of 300 BHN. The service factor and the factor of safety are 1.5 and 2 respectively. Assume that the velocity factor accounts for the dynamic load and Calculate the power transmitting capacity of gears.
	[10M]

	
	
	
	

	15.
	a)
	A cast iron cylinder of internal diameter 200 mm and thickness 50 mm is subjected to a pressure of 5 N/mm2.Calculate the tangential and radial stresses at the inner, middle (radius=125 mm) and outer surface.
	[6M]

	
	b)
	State and explain Clevarino’s and Birnie’s equations for the design of cylinders.
	[4M]

	
	
	
	

	16.
	
	Explain about the probabilistic approach to design and reliability.
	[10M]

	
	
	
	

	17.
	
	A single row deep groove ball bearing is subjected to a radial force of 8 KN and a thrust force of 3 KN. The values of X and Y factors are 0.56 and 1.5 respectively. The shaft rotates at 1200 rpm. The diameter of the shaft is 75 mm and Bearing No.6315 (C = 112000 N) is selected for this application.
i) Estimate the life of this bearing with 90 % reliability 
ii) Estimate the reliability for 20000 hr life.
	[10M]

	
	
	
	

	18.
	a)
	Briefly discuss about the design of end closures in pressure vessels.
	[4M]

	
	b)
	A cantilever beam is made of plain carbon steel 25C8 having mean yield strength of 280 N/mm2 and a standard deviation of 40 N/mm2.It is subjected to a bending stress with a mean of 180 N/mm2 and a standard deviation of 20 N/mm2. Determine: 
(i) the reliability of the beam 
(ii) the average factor of safety and 
(iii) the minimum available factor of safety.
	[6M]
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