[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No: 5B619   





                 
      Date: 13-July-2021(FN)
B.Tech III-Year II- Semester Pending External Examination, July-2021 (Supplementary)
Design of Machine Members-II (ME)

Time:
 3 Hours







                    Max.Marks:75


 
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 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	A full journal bearing of 50 mm diameter and 100 mm long has a bearing pressure of 1.4 N/mm2. The speed of the journal is 900 r.p.m. and the ratio of journal diameter to the diametral clearance is 1000. The bearing is lubricated with oil whose absolute viscosity at the operating temperature of 75°C may be taken as 0.011 kg/m-s. The room temperature is 35°C. Find : 1. The amount of artificial cooling required, and 2. The mass of the lubricating oil required, if the difference between the outlet and inlet temperature of the oil is 10°C. Take specific heat of the oil as 1850 J / kg / °C.
	L5
	CO1
	[15M]

	
	
	
	
	
	

	2.
	
	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.
	L5
	CO2
	[15M]

	
	
	
	
	
	

	3.
	
	A pair of straight teeth spur gears is to transmit 20 kW when the pinion rotates at 300 r.p.m. The velocity ratio is 1 : 3. The allowable static stresses for the pinion and gear materials are 120 MPa and 100 MPa respectively. The pinion has 15 teeth and its face width is 14 times the module. Determine : 1. Module; 2. face width; and 3. pitch circle diameters of both the pinion and the gear from the standpoint of strength only, taking into consideration the effect of the dynamic loading.
	L4
	CO3
	[15M]

	
	
	
	
	
	

	4.
	
	A pair of helical gears is to transmit 15 kW. The teeth are 20° stub in diametral plane and have a helix angle of 45°. The pinion runs at 10 000 r.p.m. 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, given σes = 618 MPa.
	L4
	CO4
	[15M]

	
	
	
	
	
	

	5.
	
	A steel tube 240 mm external diameter is shrunk on another steel tube of 80 mm internal diameter. After shrinking, the diameter at the junction is 160 mm. Before shrinking, the difference of diameters at the junction was 0.08 mm. If the Young’s modulus for steel is 200 GPa, find: 1. tangential stress at the outer surface of the inner tube; 2. tangential stress at the inner surface of the outer tube ; and 3. radial stress at the junction.
	L4
	CO5
	[15M]

	
	
	
	
	
	

	6.
	a)
	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 1) the reliability of the beam.  2) the average factor of safety  and 3) the minimum available factor of safety.
	L3
	CO6
	[8M]

	
	b)
	Explain about design tolerance and natural tolerance.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain the different causes of gear tooth failure and suggest possible remedies to avoid such failure.
	L2
	CO1
	[8M]

	
	b)
	A four stroke diesel engine has the following specifications :

Brake power = 5 kW ; 

Speed = 1200 r.p.m. ; 

Indicated mean effective pressure = 0.35 N/mm2; 

Mechanical efficiency = 80%. 

Determine : 1. bore and length of the cylinder ; 2. thickness of the cylinder head ; and  3. size of studs for the cylinder head.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	Compare the stress distribution in a thin and thick walled pressure vessel.
	L3
	CO5
	[8M]

	
	b)
	Write short notes on frequency curves.
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	CO6
	[7M]
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