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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:20
Answer all QUESTIONS.
	1.
	What is full and partial journal bearing?
	[2M]

	2.
	Why is piston clearance necessary? What is its usual value?
	[2M]

	3.
	A pair of spur gears consists of a 20 teeth pinion meshing with a 120 teeth gear. The module is                                                 4mm.  Calculate the center distance and gear ratio.
	[2M]

	4.
	Name the four important parameters that are required to specify the worm gear drive.
	[2M]

	5.
	When do you use Clavarino’s equation for cylinder wall thickness?
	[2M]

	6.
	What is normal curve and draw a neat sketch of normal curve.
	[2M]

	7.
	Draw a neat and labeled sketch of deep groove ball bearing.
	[2M]

	8.
	What is the disadvantage of single helical gear? What is the remedy?
	[2M]

	9.
	Define design tolerance and natural tolerance.
	[2M]

	10.
	What are the methods of pre-stressing the cylinder?
	[2M]


Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	
	Design a journal bearing for a centrifugal pump from the following data :

Load on the journal = 20 000 N; Speed of the journal = 900 r.p.m.; Type of oil is SAE 10, for which the    absolute viscosity at 55°C = 0.017 kg / m-s; Ambient temperature of oil = 15.5°C  Maximum bearing pressure for the pump = 1.5 N / mm2.Calculate also mass of the lubricating oil required for artificial cooling, if rise of temperature of oil be limited to 10°C. Heat dissipation coefficient = 1232 W/m2/°C.

	[10M]

	
	
	
	

	12.
	
	Design a cast iron piston for a single acting four stroke engine for the following data:

Cylinder bore = 100 mm; Stroke = 125 mm; Maximum gas pressure = 5 N/mm2; Indicated mean effective pressure = 0.75 N/mm2; Mechanical efficiency = 80%; Fuel consumption = 0.15 kg per brake power per hour ; Higher calorific value of fuel = 42 × 103 kJ/kg ; Speed = 2000 r.p.m. Any other data required for the design may be assumed.
	[10M]

	
	
	
	

	13.
	
	A pair of bevel gears, with 200 pressure angle, consist of a 20teeth pinion meshing with 30 teeth gear. The module is 4mm, while the width is 20mm. The material for the pinion and the gear is steel 50C4 (Sut = 750 N/mm2). The gear teeth are lapped and ground (class-3) and the surface hardness is 400 BHN. The pinion rotates at 500 rpm and receives 2.5KW power from the electric motor. The starting torque of the motor is 150% of the rated torque. Determine the factor of safety against bending failure and against pitting failure.
	[10M]

	
	
	
	

	14.
	
	A pair of parallel helical gears consists of 24 teeth pinion rotating at 5000 rpm and supplying 2.5 KW power to a gear. The speed reduction is 4:1. The normal pressure angle and helix angle 200  and 230 respectively. Both gears are made of hardened steel (Sut = 750 N/mm2 ). The service factor and the factor of safety are 1.5 and 2respectively. The gears are finished to meet the accuracy of grade-4.

(i) In the initial stage of gear design, assume that the velocity factor accounts for the dynamic load that the face width is 10 times the normal module. Assume the pitch line velocity to be 10 m/s, estimate the normal module.

(ii) Select the first preference value of the normal module and calculate the main dimensions of the gears.

Determine the dynamic load using Buckingham’s equation and find out effective load for the above dimensions. What is the correct factor of safety for bending?
	[10M]

	
	
	
	

	15.
	
	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 surfaces.
	[10M]

	
	
	
	

	16.
	a)
	The recommended class of fit for the journal and the bush of a hydrodynamic bearing is 40H6-e7. The dimensions of the journal and the bush are normally distributed and the natural tolerance is equal to the design tolerance. From the consideration s of hydrodynamic action and bearing stability, the maximum and minimum clearances are limited to0.08 and 0.06 mm respectively. Determine the percentage of rejected assemblies.
	[7M]

	
	b)
	What is probability distribution?
	[3M]

	
	
	
	

	17.
	a)
	A single-row deep groove ball bearing NO. 6002 is subjected to an axial thrust 1000N and a radial load of 2200N. Find the expected life that 50% of the bearings will complete under this condition.
	[5M]

	
	b)
	Write about interference in involute gear teeth and under cutting.
	[5M]

	
	
	
	

	18.
	a)
	Discuss about RELIABILITY in the design of mechanical components.
	[5M]

	
	b)
	Write about compound cylinders.
	[5M]
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