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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

	1.
	
	Select a single row deep groove ball bearing for a radial load of 4000N and an axial load of 5000 N, operating at a speed of 1600r.p.m for an average life of 5 years at 10 hours per day. Assume uniform and steady load.
	[14M]

	
	
	
	

	2.
	
	Design a I-section of a connecting rod for an I.C engine using the following data: 

Piston diameter = 125 mm 

Stroke = 150 mm 

Length of connecting rod = 300 mm

 Gas pressure = 5 N/mm2 

Speed of engine = 1200 rpm 

Factor of safety = 5 and material is steel 35 NiCr60
	[14M]

	
	
	
	

	3.
	
	Design a spur gear drive to transmit a power of 8 kW at pinion speed of 746 rpm. The speed ratio is 2. The gears are made of C45 steel.
	[14M]

	
	
	
	

	4.
	
	A pair of helical gears are to transmit a power of 15 kW. The teeth are 20º stub in diametral plane and have helix angle of 45º. The pinion runs at 10,000 rpm and has 80 mm pitch diameter. The gear has 320 mm pitch diameter. If the gears are made of cast steel having allowable static strength of 100 MPa; determine a suitable module and face width from static strength considerations and check the gears for wear assuming σes = 618 MPa.
	[14M]

	
	
	
	

	5.
	a)
	Derive Lame’s equation.
	[8M]

	
	b)
	A thick cylindrical pipe of outside diameter 340 mm and internal diameter of 220 mm is subjected to an internal fluid pressure of 28 MPa and external fluid pressure of 7 MPa. Determine the hoop stress developed and draw the variation of hoop stress and radial stress across the thickness.
	[7M]

	
	
	
	

	6.
	
	It has been observed form a sample of 200 bearing bushes that the internal diameters are normally with a mean of 30.010mm and a standard deviation of 0.008mm. The upper and lower limits for the internal diameter, as specified by the designer are30.02 and 30.00mm respectively. Calculate the percentage of rejected bushes.
	[14M]

	
	
	
	

	7.
	
	A journal bearing, 100 mm in diameter and 150 mm long; carries a radial load of 7 kN at 1200 rpm. The diametral clearance is 0.075 mm. Find the viscosity of the oil being used at the operating temperature, if 1.2 kW power is wasted in friction.
	[14M]

	
	
	
	

	8.
	
	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/mm Mechanical efficiency = 80% 

Fuel consumption = 0.15 kg per brake power per hour 

Higher calorific value of fuel = 42 × 103 kJ/kg Speed = 2000 rpm 

Tensile stress for cast iron (σt) = 38 MPa. Any other data required for the design may be assumed
	[14M]
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