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1.a)
Differentiate between hydrostatic and hydrodynamic bearings.

b)
Design a hydrodynamic full journal bearing for a centrifugal pump of 200mm diameter of 200 mm ( 200 mm to support a load of 20 kN. Speed of the journal is 1500 rpm.
2.a)
A roller bearing is selected to withstand a radial load of 40 kN and life of 1200 hrs at 600 rpm. What load rating would you look for in searching from manufacturers catalogue if it specifies loud at speed 500 rpm and life 3000 hrs.

   b)
Select a suitable rolling bearing for a 55 mm diameter shaft. The bearing should be capable of withstanding 3 kN radial and 1.5 kN axial load at 750 rpm. The bearing is to have a desired rated life of 2000 hrs at a reliability of 94%. There is a light shock load and inner ring rotates.

3.
Design a connecting rod for a double acting steam engine having 500 mm cylinder diameter and 750 mm stroke. The piston is subjected to a maximum pressure of 200 N/sq mm. The length of the connecting rod is 1500 mm. connecting rod is made of 20 Mn. steel with a factor of safety 2 on Endurance limit.
4.
The over hung crank of an engine having a cylinder diameter of 250 mm and stroke 400 mm. The connecting rod is 5times crank the maximum explosion pressure in the cylinder is 1.7 Mp and engine runs at 200 rpm. Assuming a suitable stress for the material design the- over hung crank also calculate the maximum stress in the crank arm when the crank is at 300 to the I.D.C: position and the gas pressure is 0.8 Mpa take modulus of section for rectangular section as 0.269 bt2.
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5.
 A mechanism used in printing machinery consists of a tension spring assembled with a preload of 30 N. The wire diameter of spring is 2 mm with a spring index of 6. The spring has 18 active coils. The spring wire is hard drawn and oil tempered having following material properties:


Design shear stress
=
680 Mpa


Modulus of rigidity
=
80 kN/mm2

Determine : 1. The initial torsional shear stress in the wire; 2. Spring rate; 3. The 
force to cause the body of the spring to its yield strength.
6.a)
State the advantages and disadvantages of flat belts.





b)
A 18 kW, 900 r.p.m. motor drives a centrifugal pump at 290 r.p.m. by means of a leather belt. The pulleys are of cast iron and are 1.2 meter center distance. The pulleys of diameter less than 150 mm should not be used. The coefficient of friction between the leather belt and the cast iron pulley is 0.35, and the mass of the belt is 9 kg / m width / m length. The maximum permissible tension per mm width of the belt is 10 N. The drive is to be designed for 20 % overload.


7.a)
Explain the procedure of evaluating module and face width of the gear drive. 

   b)
A pair of 4 diametra1 pitch, 20o full depth involute. Spur gears with a face width 
of 60mm is made of steel having 400 HB. The pinion has 28 teeth and runs at 
1200 rpm. The gear ratio is 4. What power can be transmitted as indicated by the 
Lewis equation? Check for dynamic and wear loads. Assume (o = 210 MPa and 
(es = 70 Mpa. 









8.
Design a CI piston for single acting 4-stroke engine for the following specification       

      

Cylinder bore= 100 mm

Stroke= 120 mm

Maximum gas pressure= 5 N/sq.mm

Break mean effective pressure= 0.65 N/sq.mm

Fuel consumption= 0.23 Kg/Kw/hr

Speed = 2200 rpm.
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1.a)
Discuss in detail about materials and applications of journal bearing.

b)
A journal bearing 150 mm diameter and 300 mm long carries a radial load of 9 kN at 1200 rpm. The diametral clearance is 0.075 mm. If 6 kW is being lost in friction, what is the viscosity of the oil used at given operating temperature?

2.a)
A 6308 bearing has dynamic capacity of 31.5 kN. What equivalent radial load can the bearing carry at 500 rpm, if the desired life is 6000 hrs for 90% of the bearing? 

   b)
Select a suitable deep groove ball bearing for supporting a radial load of 10 kN 
and an axial load of 3 kN for a life of 4000 hrs at 800 rpm. Select from series 63. 
Calculate the expected life of the selected bearing.

3.
The critical section of a connecting rod for a diesel engine is at a 2/5 th distance from the gudgeon pin. It is the I-section having the following proportions             Width of the flange = 40 mm. Thickness of the flange = 20 mm,depth of the Section  = 50 mm And the thickness of the web = 10 mm, the diameter aI1d stroke of the piston are 120mm And 220mm respectively and the length of the connecting rod is 450 mm, the maximum Gas pressure in the cylinder is 4.7 Mpa, The speed of the engine is 1200 rpm. Check the factor of safety is sufficient are not.

4.
Design the crank (shaft for a single throw pump to have a stroke of 400 mm and connecting rod equals 5 times the crank. The pressure in the cylinder is uniform through out the stroke and the net plunger effort is 40 N. The ratio of length to diameter for the crank pin and main bearing is 1. Bearing pressure for the crank pin is 4 Mpa and the diameter of the journal is to be made same as the crank pin diameter. The web thickness should not exceed 45 mm and the flanges at the junction of the shaft and web is 15 mm,Also calculate the principal stresses in the crank pin and maximum shear stressing the web.
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5.
Design a close coiled helical compression spring for a service load ranging from 2250 N to 2750 N. The axial deflection of the spring for the load range is 6 mm. Assume a spring index of 5. The permissible stress intensity is 420 Mpa and modulus of rigidity, G = 84 kN/mm2. 

Neglect the effect of stress concentration. Draw a fully dimensioned sketch of the spring, showing details of the finish of the end coils.
6.a)
Derive an expression for the length of open flat belt 





b)
Design a cast iron pulley transmitting 20 kW at 300 r.p.m. The diameter of pulley is 550 mm and has four straight arms of elliptical cross-section in which the major axis is twice the minor axis. 








7.a)
What are the advantage of helical gears over spur gears.


 

   b)
A 10 KW, 750 rpm induction motor is to drive a pump set running at  300 rpm 
through a pair of spur gears. The starting torque of the motor may be taken as 2.5 
times the rated torque. Design the gear pair and check for dynamic load. 


8.
Following particulars refer to a double acting steam engine




Bore= - 0.50 Mpa



Stoke= 1 mt



Boiler pressure= 1.05 Mpa



Piston speed = 2.5 mt/sec



Vacuum= 0.70 mt of Hg



L/R ratio= 5



Design the piston. 
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1.a)
Give the merits and demerits of rolling contact bearings over the sliding contact type.

b)
Design a journal bearing for a centrifugal pump. The load on the bearing is 3.5 kN and the journal diameter is 75 mm. The shaft runs at 900 rpm. The heat of friction is to be dissipated from the bearing housing. The ambient temperature may be taken as 25(C.

2.a)
A certain application of a ball bearing in turbo generator of an aircraft requires a bearing to last for 1800 hours with a reliability of 99 percent. What should be the rated life of the bearing selected for this application? 

   b)
Select a deep groove ball bearing to carry a radial load of 5 kN and an axial load 
of 1.5 kN. The shaft is of 130 mm diameter and rotates at 2500 rpm. Expected life 
of the bearing is 20,000 hrs.
3.
Check the suitability of I-section 15 mm x 12 mm x 3 mm for designing the connecting rod in the case of single cylinder motor cycle engine of 40 mm bore and 50 mm stroke wherein the maximum pressure produced is 3.6 Mpa and in which the connecting rod is 4 times crank.

4.
Design an over hung crank for the following data Maximum load on the crank pin when the crank and the connecting rod are at right angle is 44000 N. The crank radius is 16 mm and the distance between centers of crank pin and main bearing is 24 cm. The crank pin is hydraulically pressed in the  position and web is keyed to the crankshaft. Design the crank pin and the web make a tension of                  5000 N/sq.mm in shear, Bearing pressure of the crank pin 700 N/sq.mm.

5.
Design and draw a valve spring of a petrol engine for the following operating conditions:

Spring load when the valve is open

=
400 N

Spring load when the valve is closed

=
250 N

Maximum inside diameter of spring

=
25 mm

Length of the spring when the valve is open
=
40 mm

Length of the spring when the valve is closed=
50 mm

Maximum permissible shear stress

=
400 Mpa
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6.a)
What are the salient features in the design procedure for flat belts.



b)
A pulley of 0.9 m diameter revolving at 200 r.p. is to transmit 7.5 kw find the width of a leather belt if the maximum tension is not to exceed 145 N in 10mm width.  The tension in the tight side is twice that in the slack side.   Determine the diameter of the shaft and the dimensions of the various parts of the pulley, assuming it to have six arms.  Maximum shear stress is not to exceed 63 MPa. 

7.a)
How much is the recommended reduction for a single spur gear pair? 

   b)
Design a pair of spur gears to transmit 40 KW form a shaft running at 1500 rpm 
to another shaft with a speed reduction of 4. Assume a load factor of 1.75. 

8.
Design a trunk type CI piston for an IC engine for the following data. 


Diameter of the cylinder = 100 mm


Stroke=150 mm


Maximum explosion pressure= 3.5 Mpa


Maximum permissible tension for CI for the design of head thickness is 30 Mpa And flexural stress for the pin may be taken from 90to120 Mpa. The gudgeon pin Must be hardened and ground and should turn in phosphor bronze bushing bearing pressure should not exceed 20 Mpa.
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1.a)
Distinguish between full journal bearing and partial bearing?

   b)
An average industrial unventilated journal bearing for a generator carries a load of 
4 KN at 900 rpm. The diameter of the journal is 40 mm and length 60 mm. 
Assume a clearance ratio of 0.001 and a room temperature of 15.5 (C. The 
absolute viscosity of oil at 60(C is 23.4 centipoises. Determine whether artificial 
cooling is necessary and if so, the heat to be removed.

2.a)
What is the most important advantage gained in using needle bearing? 

   b)
A 6203 single row deep groove ball bearing has a basic static load rating of 4500 N and basic dynamic load rating of 7350 N. If it is subjected to radial load of 1350 N and axial load of 1260 N, what is the rated life with outer ring stationary? 

   c)
What is the nominal life in working hours of a deep groove ball bearing 6308, which is carrying a constant radial load of 2.82 kN at a speed of 800 rpm? 

3.
In a diesel engine the maximum thrust acting on the connecting rod is estimated as 300KN. The length of the connecting rod is .30cm.  Design a suitable I section for the connecting rod made of forged steel so that it is equally strong in both possible planes of buckling Rankines constant for hinged ended sturt may be taken as 1/7500permissiable value of stress may be taken as 80 Mpa.

4.
Design a center crankshaft for a single acting 175 mm x 175 mm air compressor working at 360 rpm .The maximum pressure on the cylinder is 70 N/sq.mm select suitable material and factor of safety.

5.
Design a helical spring for a spring loaded safely valve (Ramsbottom safely valve) for the following conditions:

Diameter of  valve seat = 65 mm; operating pressure = 0.7 N/mm2 ; Maximum pressure when the valve blows off freely = 0.75 N/mm2; Maximum lift of the valve when the pressure rises from 0.7 to 0.75 N/mm2 = 3.5 mm; Maximum allowable stress = 550 MPa ; Modulus of rigidity = 84 kN/mm2 ; Spring index = 6. Draw a neat sketch of the free spring showing the main dimensions.
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6.a)
What are the advantages of V-belt drive over flat belt drive. 
b)
A rope drive is to transmit 250 kW from a pulley of 1.2m diameter, running at a speed of 300 r.p.m.  The angle of lap may be taken as ( radians.  The groove half angle is 22.50.  The ropes to be used are 50 mm in diameter.  The mass of the rope is 1.3 kg per meter length and each rope has a maximum pull of 2.2 kN, the coefficient of friction between rope and pulley is 0.3.  Determine the number of ropes required.  If the overhang of the pulley is 0.5 m, suggest suitable size for the pulley shaft if it is made of steel with a shear stress of 40 MPa.    

7.a)
What is surface compressive stress? What will happen if this exceeds allowable 
value. 








   b)
A pair of straight spur gears is required to reduced from 500 to 100 rpm for 12 hrs. 
running time per day continuously. The pinion is of 40C8 Steel and has 20 teeth. 
The wheel is of Cast Iron of grade FG 200 and has 100 teeth. The gears are of       
8 mm module, 100 mm face width and 20o pressure angle. Calculate power rating. 


8.
Design a gear drive to give 18 speeds for a spindle of a milling machine. The 
drive is from an electric motor of 4 kW at 1440 rpm. Maximum and minimum 
speeds of the spindle are to be around 650 and 35 rpm respectively.
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