Assignment on Bearing and I.C. Engine parts
         Important theory questions asked in semester examinations:
1. Write the modes of gear tooth failure.
2. Explain the different systems of gear tooth.
3. What is dynamic load on gear tooth?
4. State advantage and limitations of helical gears.
5. Explain the axial thrust in helical gear with neat sketch.
6. Define pitch cone and mean radius in bevel gear.
7. Discuss the importance of heat dissipation in worm gear.
8. Classify the lubricant used in sliding contact bearing.
9. State the desirable properties of good bearing material.
10. Explain briefly hydrodynamic theory of lubrication.
11. Distinguish between hydrodynamic bearings and hydrostatic bearings.
12. Draw the curve for variation of coefficient of friction with bearing characteristics number
13. What is sommerfeld number and bearing modulus?
14. Explain the types of roller bearing.
15. Write the procedure for selecting rolling contact bearing.
16. Explain different types of piston ring and lubrication of piston rings.
17. Explain in brief interference in involute gear tooth.
18. Derive expression for efficiency of worm gear drive.
19. Explain the virtual number of teeth on helical gear.
20. Explain basic static load rating, equivalent static load, rating life, basic dynamic load rating, equivalent dynamic load.
DESIGN OF IC ENGINE PARTS

21. What are the difference types of stresses induced in connecting rod of I.C. Engine. The cylinder of a slow speed steam engine is 250 mm diameter and the steam pressure is 1 N/mm2.The piston rod length is 1000 mm and connecting rod is 1.2 m long. The engine stroke is 550 mm. Determine the dimensions of the cross-section of the connecting rod assuming the depth to be twice as thickness and a suitable diameter for the piston rod. (2012)
22. Design a cast iron piston for a single acting four stroke engine using following data:
Cylinder bore= 90 mm, stroke= 120mm, maximum gas pressure= 5 N/mm2, mean effective pressure= 0.75 N/mm2, mechanical efficiency= 80%, fuel consumption= 0.2kg/BP/hr, HCV=43x103kj/kg and speed= 2000rpm. Assume additional data suitably. (2013)

23. Cylinder bore = 0.30  m, stroke= 0.375 m, maximum gas pressure= 8 MPa, break mean effective pressure(pbm)= 0.1.15 MPa, fuel consumption= 0.22kg/kW/hr, HCV=43x103kj/kg and speed= 500 rpm. Assume additional data suitably. (2009, 2011)

24. Design a cylinder , cylinder head and studs for a four stroke CI engine  with following data:
Brake Power= 5kW, speed= 1200, indicated mean effective pressure= 0.35 N/mm2 and mechanical efficiency= 80%. (2010, 2015)

25. Design a cylinder of a  four stroke diesel engine having the following specifications: Brake Power= 12 kW, speed= 1500, indicated mean effective pressure= 0.35 N/mm2 and mechanical efficiency= 80%.(2012)
26. Design a aluminum alloy piston for a single acting four stroke engine with following specifications:
Cylinder bore=0.40 m, break mean effective pressure= 2.5MPa, stroke length= 0.480 m, fuel consumption= 0.36 kg/kW/hr maximum gas pressure= 10MPa and speed= 900rpm. (2014)




SLIDDING CONTACT BEARINGS
27. Design a journal bearing to support a load of 5.5kN at 650 rpm using hardened steel journal and babbitt bearing. Take room temperature as 220C and oil temperature 850C. (2014)   
    
28. A turbine shaft running at 1800 rpm has a diameter of 300 mm. The load on the bearing is 180kN. Determine the length of the bearing if allowable bearing pressure is 1.60N/mm2. Also find amount of heat removed by the lubricant per minute  if the bearing temperature is 600C and viscosity of the oil is 0.02kg/m-s and the bearing clearance is 0.25 mm. (2014)

29. What do you mean by lubrication? Classify thick film lubrication. What are the stable and unstable lubricant, explain with the help of bearing characteristics number. (2013)

30. Following data is given for a full hydrodynamic bearing:
Radial load=22kN, speed=960rpm, unit pressure in bearing=2.4MPa, viscosity=20cP, L/D =1 and ratio of minimum film thickness to clearance = 0.2. Determine (1) Dimensions of bearing, (2) Minimum film thickness and (3) Requirement of oil flow. (2013)

31. A sleeve bearing of 50 mm diameter and 50 mm length has journal speed of 3000 r.p.m.. The radial load on the bearing is 5.5 kN. The oil used is SAE10 at an average temperature of 600C. If the ratio of minimum film thickness to the diametral clearance is 0.5, determine radial clearance, heat loss and minimum film thickness. (2011)

32. Design a journal bearing for a centrifugal pump. The shaft diameter is 150 mm and length to diameter ratio is 1.6. The load on the bearing is 40 kN and the speed of the shaft is 1500 r.p.m. (2011)

33. Design a journal bearing of shaft diameter 75 mm and a length 125 mm for supporting a load of 20 kN at 1000 r.p.m. The bearing surface temperature is not to exceed 750C. The absolute viscosity of oil is 0.01 kg/m-s at operating temperature 1150C. Determine the amount of artificial cooling in watts if d/c = 1000.  (2013)

34.  Design a journal bearing for a centrifugal pump running at 1440 r.p.m. The diameter of journal is 100 mm and load on bearing is 20 kN. The value of  may be taken as 20x108. The diametral clearance is 0.1 mm, while energy dissipation coefficient is 875 W/m2 0C. The bearing surface temperature 750C while atmospheric temperature 300C.  (2015)










ROLLINGING CONTACT BEARINGS

35. Select a single row deep groove ball bearing for a radial load of 4500N and axial load of 5500N operating at speed of 1500rpm for an average life of 5 years running for 12 hours per day. (2014)

36. Select a suitable roller bearing to carry a radial load of 25000N. The shaft rotates at 1500rpm, average life is 4000 hours. Inner race rotates, take mild shock.(2014)

37. For a single row deep groove ball bearing, dynamic load capacity and static load capacity is 5590N and 2500N. Axial and radial load on the bearing are 625N and 1250N. Determine the equivalent load and life of ball bearing if (1) Inner race is rotating (2) Outer race is rotating. (2013)

38. A system is using three identical ball bearings each subjected to 3kN radial load. Reliability of the system that is one out of tree bearings failing during the time of 6millions cycles is 83%.Determine the dynamic load capacity of the bearing with 90% reliability. (2013)

39. A shaft rotating at constant speed having the radial loads 3kN, 2kNand 1 kN for 10%, 20% and 30% of the cycle time  and no load on the remaining time.If the total life expected is  20x106 revolutions nat 95 % reliability, calculate the dynamic load rating of bearing. (2015)

40. Select a suitable bearing for 40 mm shaft has to operate 8hours per day, 5days per week for 5 years and to carry a stationary radial load 2500 N at 1500 rpm. Involve minor shock and inner ring is rotating. (08,012)

41. Select a deep groove ball bearing for a shaft of 40 mm diameter running at a speed of 1000 rpm. The required bearing life is 5000 hours at a reliability of 99%. The radial load is 2.5 kN and the axial load is 1.2 kN. (2006,2013)

42. Select a single row deep groove ball bearing for a radial load of 4 kN and axial load of 5 kN, operating at a speed of 1500 rpm for an average life  of 5 years at 10 hours per day operation.(2009, 2010,2015)

43. Select a suitable bearing which is operate under following conditions:
shaft diameter= 45 mm, radial load= 8000 N, Thrust load= 5000N, speer= 1500 rpm, Life expected= 500 hours. Take Steady load and inner ring is rotating. (2005)

     Note- There is more questions asked in the examination with different data only.
             So, follow the steps……..                                                               GooD LucK…




