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1.  a)
Specify the types of lubricant with examples.

b)
A 50 mm diameter journal bearing rotates at 1500 rpm. L/D=1, radial clearance 0.05mm, minimum film thickness = 0.02mm.  Calculate the maximum radial load that the journal bearing can carry and still operate under hydrodynamic condition.  For this load calculate power load in friction and the oil temperature assuming the Hg and Hd.  Absolute viscosity = 20 x 10-3 PaS (1 centipoise = 10-3 PaS).  Specific gravity of oil 0.88, specific gravity of oil 2.1 kJ/kgoC.

2.  a)
Determine the basic static load rating of a radial contact and angular groove ball bearing having 12 balls and diameter of 16 mm.
     b)
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?

3.
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 permissiable tension for CI for the design of head thickness is 30 Mpa, And flexural stress for the pin may be taken from 90 to 120 Mpa.  The gudgeon pin Must be hardened and ground and should turn in phosphor bronze bushing bearing pressure should not exceed 20 Mpa.
4.
A double acting steam engine develops 20 KW at 450 rpm and is directly connected to a generator through a flexible coupling.  In this stroke of the engine is 150 mm and connecting rod is 700 mm long.  The maximum torque occurs at 60o from I.D.C. position when the thrust of the connecting rod is 18 KN forms one half of the coupling and is situated centrally between main bearings of the engine and the generator.  The main bearings of the crank shaft are situated at 15 and 160 mm from the center of the cylinder.  The eccentric is situated outside the main bearing and requires space of 50 mm Design the crank shaft if the permissible shear stress is 30 N/sq.mm. Balance weight may be omitted.  Assume suitable bearing pressure. 
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5.  a)
Derive an expression for max. shear stress induced in the helical spring of circular wire?  
     b)
Find the maximum shear stress and induced in a helical spring of the following specifications, if it has to absorb 1000 N-m of energy.  Mean diameter of spring = 100 mm; Diameter of steel wire, used for making the spring = 20 mm; Number of coils = 30; Modulus of rigidity of steel = 85 kN/mm2.
6.  a)
Derive an expression for the length of open flat belt.
     b)
A cast iron pulley transmits 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.  Find the dimensions of the arm if the allowable bending stress is 15 MPa mention the lane in which the major axis of the arm should lie.

7.  a)
Explain how the effect of dynamic load is considered in gear design.
     b)
A shaft running at 250 rpm is driven by a 15 KW motor running at 876 rpm through a pairs of 20o full depth spur gears.  If the central distance is to be approximately 400 mm (
[image: image1.wmf]±

3mm allowed), design the spur gear drive.  Use C30 & C45 Steels for pinion and gear respectively.

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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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 oC.  The absolute viscosity of oil at 60oC is 23.4 centipoises.  Determine whether artificial cooling is necessary and if so, the heat to be removed.

2.  a)
Give the merits and demerits of rolling contact bearings over the sliding contact type.
     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.
Following particulars refer to a double acting steam engine 
Bore = -0.50 mt, Stroke = 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 and piston rod.
4.
Design a plain carbon steel crank shaft for a 0.40 mt by 0.60 mt single acting 4- stroke diesel engine to operate at 200 rpm.  The mean effective pressure is 0.49 Mpa and the maximum combustion pressure is 2.624 Mpa at a maximum torsional moment when the crank angle is 36o, the gas pressure is 0.975 Mpa the ratio of connecting rod length to crank radius is 4.8.  The flywheel is used as a pulley the weight of the flywheel 54.50 KN and the total belt pull is 6.75 KN.  Assume the suitable values for the missing data.
5.  a)
Derive an expression for deflection of a helical torsion spring.
     b)
Design a spring for a balance to measure 0 to 1000 N over a scale of length 80 mm.  The spring is to be enclosed in a casing of 25 mm diameter.  The approximate number of turns is 30.  The modulus of rigidity is 85 kN/mm2.  Also calculate the maximum shear stress induced.
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6.
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)
State and derive Lewis Beam Strength equation.
     b)
A shaft running at 1440 rpm drives another shaft rotating at 500 rrpm approximately.  If the power to be transmitted is 10 KW, and running 8 hrs/day, design the spur gears.
8.
Design the headstock gear box of a lathe having nine spindle speeds ranging from 30 rpm to 1000 rpm.  The power of the machine is 4.5 kW and speed of the motor is 1450 rpm.  Minimum number of teeth on the gear is to be 25.  Draw the speed diagram and sketch the layout of the gear box.
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1.  a)
What are the dimensionless parameters used in designing hydrodynamic bearing?  Explain their significance.
     b)
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.

2.  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 55oC=17 centipoises.  Ambient temperature of oil=15.5oC, 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 10oC.  Heat dissipation coefficient = 12.2 KN/m2/oC.

3.
Design and make sketches for a forged connecting rod for a 0.60X0.75 steam engine the connecting rod must be 1.875 mts long H-section and is to transmit a maximum thrust of 0.84 Mpa of piston area at 100 rpm.  The crank pin is 0.125 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 the over hung crank shaft with 2 main bearings and a flywheel for an I.C. engine single cylinder 0.25X0.30 mt.  The fly wheel weighs 27 KN.  The maximum pressure is 2.1 Mpa.  The torsional moment is maximum when the crank is at 35o from I.D.C., while the pressure is 1.05 Mpa.

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 6mm.  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.
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6.
Design a cast iron pulley of 630 mm diameter to transmit 10 kW 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.
7.  a)
State and explain the necessity of Barth’s equation is design of spur gear.
     b)
Design a pair of 20o full depth spur gears to transmit 15 KW at 1400 rpm to another shaft rotating at 720 rpm.  Design the gear drive and check for dynamic load.
8.
Design the layout of a gear box for a milling machine to provide twelve output speeds ranging from 160 rpm to 2000 rpm.  Input speed is 1440 rpm.  Choose standard step ratio and construct the structural diagram and kinematic arrangement.  Show the number of teeth for all the gears.
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1.  a)
What is equivalent static load and equivalent dynamic load?
     b)
The radial reaction on a bearing is 9000 N.  It also carries a thrust of 5000 N.  The speed of the shaft is 1000 rpm.  The outer ring stationary.  Expected average life of bearing is about 25,000 hours.  The load on the bearing is smooth, the service is 8 hours/day.  Select,


     i)
Suitable roller bearing


    ii)
What is the rated 90% life of selected bearing?


   iii)
Compute the probability of the selected bearing surviving 25,000 hours.

2.  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.

3.
The following data refer to a 4-stroke single cylinder vertical engine 

Piston diameter = 125 mm


Stroke = 150 mm


Speed of the engine = 1200 r.p.m.


Weight of the reciprocating parts = 45 N


Design stress for the material used = 80 N/sq. mm


Design bearing stress = 10 N/sq.mm


Design stress for bolts = 35 N/sq.mm


Design a suitable connecting rod and check for stresses due to inertia.
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 crank shaft.  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)
Classify various types of springs with sketches and give their applications?
     b)
A helical spring is made from a wire of 6 mm diameter and has outside diameter of 75 mm.  If the permissible shear stress is 350 Mpa and modulus of rigidity 84 kN/mm2, find the axial load which the spring can carry and the deflection per active turn.

6.
Design a flat belt drive to transmit 110 kW at a belt drive to transmit 110 kW at a belt speed of 25 m/s between two pulleys of diameters 250 mm and 400 mm having a pulley center distance of 1 meter.  The allowable belt stress is 8.5 kg/m3.  Given that the coefficient of friction between the belt and pulleys is 0.3, determine the minimum required belt width.  What would be the necessary installation force between the pulley bearings and what will be the force between the pulley bearings when the full power is transmitted?
7.  a)
Explain the assumptions made in deriving Lewis beam strength equation.
     b)
A compressor running at 250 rpm is driven by a 15 KW, 870 rpm motor through a pair of 14 1/2o full depth spur gears.  Use C30 Steel for pinion and C45 for gear.  Design the gear drive and check for dynamic load.

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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