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1.a)
What is a babbit alloy?

   b)
Design a journal bearing for centrifugal pump for the following data

Load on the journal 


= 12 kN

Diameter of the journal

= 75 mm

Speed




= 1440 rpm

Atmosphere temperature

= 16(C

Operating temperature of oil

= 60(C

Absolute viscosity of oil at 60(C 
= 23 centipoise.

2.a)
What is an antifriction bearing? 

   b)
Select suitable deep groove ball bearing for an axial flow compressor to carry a radial load of 4000 N and an axial thrust of 2000 N. The service imposes light shock and it is to be in use 50 hrs per week for 5 years. Diameter of shaft shall not exceed 75 mm. Speed of shaft is 1000 rpm. Determine fits for shaft and bearing housing.

3.a)
Find the diameter of steel connecting rod for an engine in which the maximum load on the piston is 700 KN crank of the engine is 0.60 m radius connected rod length 3 mts, factor of safety 8.

   b)
The cylinder of low speed engine is 0.20 m in diameter and the steam pressure is 0.875 Mpa. The connecting rod is 1mt long and is of rectangular cross section. Width is 2 times the thickness. Find the dimensions of the cross section.

4.
Design a plain carbon steel crankshaft for a 0.40 m by 0.60 m single acting 4- stroke diesel engine to operate at 200rpm. The mean effective pressure is 0.49 Mpa, and the maximum combustion pressure is 2.624Mpa at a maximum torsional moment. When the crank angle is 36°, the gas pressure is 0.975Mpa and the ratio of connecting rod length to crank radius is 4.8. The flywheel is used as a pulley.  The weight of the flywheel is 54.50 KN and the total belt pull is 6.75 KN. Assume the suitable values for the missing data.
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5. 
At the bottom of a mine shaft, a group of 10 identical close coiled helical springs are set in parallel to absorb the shock caused by the falling of the cage in case of a failure. The loaded cage weights 75 kN, while the counter weight was a weight of 15 kn. If the loaded cage falls through a height of 50 meters from rest, find the maximum stress induced in each spring if it is made of 50 mm diameter steel rod. The spring index is 6 and the number of active turns in each spring is 20. Modulus of rigidity, G= 80 kN/mm2.

  


6.
Design a horizontal belt drive for a centrifugal blower, the blower is belt driven at 600 r.p.m. by a 15 kW, 1750 r.p.m. electric motor. The center distance is twice the diameter of the larger pulley. The density of the belt material = 1500 kg /m3; max allowable stress = 4 MPa; (1= 0.5 (motor pulley); (2 = 0.4 (blower pulley); peripheral velocity of the belt = 20 m/s. Determine the following: 1.Pulley diameters 2. Belt length 3. Cross-sectional area of the belt 4. Minimum initial tension for operation without slip 5. Resultant force in the plane of the blower when operating with an initial tension 50 percent greater than the minimum value. 

7.
A steel pinion having a B.H.N. of 250 has 60, 20 deg. Stub teeth, and rotates at 1000 rev/min. The module is 2.5mm and the width of the face is five times the pitch. The mating gear has 200 teeth, determine the necessary module, pitch diameter, and width of face for 20 deg. Full depth teeth. 



8.
A six speed gear box is to be designed for a lathe. Power input is 2 kW and speed range is 110 to 700 rpm. Draw the speed diagram and kinematic arrangement. Also find number of teeth on all the gears.
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1.a)
How is lubricating oil designated? 

   b)
Design a full journal bearing for the following specification.

Diameter of the journal = 75 mm

Load on the journal = 3500 N

Length of the journal = 75 mm

Speed = 400 rpm

    
Minimum film thickness = 0.02 mm. 


2.a)
What do you understand by the term ‘antifriction bearing’? What are their advantages over journal bearings?

b)
A ball bearing for a drilling machine spindle of 40 mm diameter is rotating at 3000 rpm. It is subjected to a radial load of 2000 N and an axial thrust of 750 N. it is to work at 45 hours per week for one year. Select and specify a suitable ball bearing.

3.
Design and make sketches for a forged connecting rod for a 0.60X0.75 steam engine the connecting rod must be 1.875mts long H-section and is to transmit a maximum thrust of 0.84 Mpa of piston area at 100rpm .The crank pin is 0.1 25 mt in diameter and wrist pin 0.088mt. The crank end is to be made open with standard type of bearing cap. The wrist pin and crank should have wedge adjustment for wear.  Calculate the size of the bolts, thickness of cap and check the H-section at the mid point of the rod.

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 44000N. 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.
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5.
A helical compression spring made of oil tempered carbon steel, is subjected to a load which varies from 400 N to 1000 N. The spring index is 6 and the design factor of safety is 1.25. If the yield stress in shear is 770 MPa and endurance stress in shear is 350 MPa, find: 1. Size of the spring wire, 2. Diameters of the spring, 3. Number of turns of the spring, and 4. Free length of the spring.  The compression of the spring at the maximum load is 300 mm. The modulus of rigidity for the spring material may be taken as 80 kN/mm2.



6.
An open belt connects two flat pulleys. The pulley diameters are 300 mm and 450 mm and the corresponding angles of lap are 160o and 210o. The smaller pulley runs at 200 r.p.m. The coefficient of friction between the belt and pulley is 0.25. it is found that the belt is on the point of slipping when 3 kW is transmitted. To increase the power transmitted two alternatives are suggested, namely (i) increasing the initial tension by 10 %, and (ii) increasing the coefficient of friction by 10% by the application of a suitable dressing to the belt. Which of these two methods would be more effective? Find the percentage increase in power possible in each case and also design the system.






7. 
A pair of gears connecting parallel shafts is to transmit 415 Nm torsional moment at 2800 rev/min of the pinion. The teeth are to be 20° stub of heat treated alloy steel. The width of the face is limited to 38mm. The driven gear rotates at 1800 rev/min. Select the necessary module and check for wear. 




8.
Design a gear box for an all geared head stock of lathe. The maximum and minimum speeds are to be 600 and 23 rpm respectively. Number of steps is 12 and drive is from an electric motor giving 2 kW at 1440 rpm.
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1.a)
Define viscosity and explain its effect on the performance of a bearing.

   b)
Design a journal bearing for centrifugal pump from the following data.

Load on the journal
= 20 kN

Speed of the journal
= 900 rpm

Type of oil SAE 10 for which absolute viscosity at 55(C = 17 centipoises

Ambient temperature of oil
= 15.5(C

Maximum bearing pressure for the pump = 1.5 N/mm2
Calculate also the mass of the lubricating oil required for artificial cooling to rise in temperature of the oil be limited to 10(C. 

Heat dissipation coefficient = 12.2 KN/m2/(C.

2.a)
What are the commonly used non-metallic bearing materials? 

b)
The radial load on a roller bearing varies as follows. A load of 50 kN is acting 20% of time at 500 rpm and a load of 40 kN is acting 50% of time at 600 rpm. In the remaining time, the load is varying from 40 kN to 10 kN linearly at 700 rpm. Select a roller bearing from NU22 series for a life of at least 4000 hours. The operating temperature is 175(C.

3.
The maximum combustion pressure in an automotive diesel engine is 7 Mpa. Cylinder bore is 0.127. Determine the desirable I-section for the middle of the Connecting rod of 0.3175 mt long. If the engine stroke is 0.127 mt and the maximum speed is 2000rpm then determine the whipping stress in the connecting rod.

4.
Design the over hung crankshaft with 2 main bearings and a flywheel for an I.C engine single cylinder 0.25XO.30 mt. The flywheel weighs 27 KN. The maximum pressure is 2.1 Mpa .The torsional moment is maximum when the crank is at 35° from I.D.C, while the pressure is 1.05 Mpa.
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5.
A concentric spring for an aircraft engine valve is to exert a maximum force of 5000 N under an axial deflection of 400 mm. Both the springs have same free length, same solid length and are subjected to equal maximum shear stress of 850 MPa. If the spring index for both spring is 6, find (a) the load shared by each spring, (b) the main dimensions of the springs, and (c) the number of active coils in each spring.  Assume G = 80 kN/mm2 and diametral clearance to be equal to the difference between the wire diameters.



6.a)
List out the advantages and disadvantages of V – belts.



          

b)
A workshop crane is lifting a load of 25 kN through a wire rope and a hook.  The weight of the hook etc. is kN.  The rope drum diameter may be taken as 30 times the diameter of the rope.  The load is to be lifted with an acceleration of 1 m/s2.  Calculate the diameter of the wire rope.  Take a factor of safety of 6 and young's modulus for the wire rope 80 kN/mm2.  The ultimate stress may be taken as 1800 MPa.  The cross - sectional area a the wire rope may be taken as 0.38 times the square of the wire rope diameter.





7. 
Design the full depth 20 deg. Teeth of a pair of cast iron spur gears to transmit intermittently 7.5 kW at 625 rev/min of the pinion. The velocity ratio should be about 3.5. The pinion is to have not less than 22 teeth. Find the module, face width and diameters of the gears, strength alone considered Check for dynamic load. 











8.
A gear box is to be designed with the following specifications:

Power = 15 kW; Number of speeds = 18; minimum speed = 16 rpm; 

Step ratio = 1.25; motor speed = 1400 rpm. The speeds are obtained as 2 x 3 x 3. Sketch the layout of the gear box and the speed diagram.  Calculate the diameters of the shafts and number of teeth on the gear.  
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1.a)
What do you understand by boundary lubrication in journal bearings?

   b)
The following data refer to a journal bearing

Diameter of the journal = 100 mm

Length of the journal
= 175 mm

Load = 28 kN

Speed = 250 rpm 

C/D = 0.001

Determine the coefficient of friction and heat generated.

2.a)
What is meant by square bearing? 

b)
Select a suitable spherical roller bearing from SKF series 222C to support a radial load of 4 kN and an axial load of 2 KN. Minimum life required is 10,000 hours at 1000 rpm. For the selected bearing find.

i)
The expected life under the given loads

ii)
The equivalent load that can be supported with a probability of survival of    95% with 10,000 hours

The load that can be supported with a probability of survival of 95% with 10,000 hours. 

3.
A gas engine working on Otto cycle has a piston of 110mm diameter. The explosion pressure is 3Mpa connecting rod is 375mm from center to center and to be a mild steel forging of I -section having same thickness for the flange and the web width of the flanges and over all depth of the section are respectively 4 times and 5times the web thickness. Design the economical cross section of the connecting rod assuming suitable stress and factor of safety.

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.
A composite spring has two closed coil helical springs. The outer spring is 15 mm larger than the inner spring. The outer spring has 10 coils of mean diameter 40 mm and wire diameter 5 mm. The inner spring has 8 coils of mean diameter 30 mm and wire diameter 4 mm. When the spring is subjected to an axial load of 400 N, find (i) Compression of each spring, (ii) Load shared by each spring, and        (iii) Shear stress induced in each spring. The modulus of rigidity may be taken as 84 kN/mm2.







6.a)
Design a cast iron pulley of 630mm diameter to transmit 10kW at a speed of 500 r.p.m.  The center plane of the pulley overhangs the nearer bearing by 300mm.  The belt ends are parallel and horizontal and the belt tension ratio is 2:1.  



b)
Design a belt pulley to transmit 10kW at 180 r.p.m.  The velocity of the belt is not to exceed 500 meter / minute and the maximum tension is not to exceed 15 N / mm width.  The tension on the slack side is one half that on the tight side. Calculate all the dimensions of the pulley. Sketch neatly the sectional elevation and end view showing all leading dimensions. 






7. 
A pair of C45 steel annealed SPW- gears with cast teeth transmits 18.75kW and 60 rev/min of the pinion. The pitch diameter of the pinion is approximately 0.23m and the velocity ratio is 2.5. Determine the module and face of the gears; also the correct pitch diameters and tooth numbers. Check for dynamic load. 


8.
Design a trunk type CI piston for an IC engine having a diameter of 100 mm and a length of 150 mm The maximum pressure is 35 Mpa maximum permissible tension for CI for- the design head thickness is 30 Mpa and for the piston pin material is 45Mpa.  Bearing for the piston should not exceed 20 Mpa.
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