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UNIT-I   

STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 

1. The frame of a punch press is shown in fig. Find the stresses at the inner and outer surface at section X-

X of the frame, if W = 5000 N.      [AU, M/J 2014] 

 

 

 

 

 

 

 

2. A hot rolled steel shaft is subjected to a torsional moment that varies from 330 N-m clockwise to 110  

N-m counter clockwise and an applied bending moment at a critical section varies from 440 N-m to -220 

N-m. The shaft is of uniform cross-section and no keyway is present at the critical section. Determine 

the required shaft diameter. The material has an ultimate strength of 550 MPa and yield strength of 410 

MPa. Take the endurance limit as half the ultimate strength, factor of safety of 2, size factor of 0.85 and 

a surface finish factor of 0.62.      [AU, N/D 2013] 

3. A cast-iron link, as shown in figure, is to carry a load of 20 kN. If the tensile and compressive stresses in 

the link are not to exceed 25 MPa and 80 MPa respectively, obtain the dimensions of the cross-section 

of the link at the middle of its length.      [AU, N/D 2013] 

 

 

 

 

4. A machine component is subjected to fluctuating stress that varies from 40 to 100 N/mm2. The corrected 

endurance limit stress for the machine component is 270 N/mm2. The ultimate tensile strength and yield 

strength of material are 600 and 450 N/mm2 respectively. Find the factor of safety using: (i) Gerber 

theory (ii) Soderberg line (iii) Goodman line and (iv) Also, find factor of safety against static failure. 

[AU, M/J 2013] 

5. A C-clamp is subjected to a maximum load of W, as shown in figure. If the maximum tensile stress in 

the clamp is limited to 140 MPa. Find the value of load W.   

[AU, N/D 2012] 

 

 

 

 



ME 2303 DESIGN OF MACHINE ELEMENTS 
QUESTION BANK 

2 

 

6. A pulley is keyed to a shaft midway between two bearings. The shaft is made of cold drawn steel for 

which the ultimate strength is 550 MPa and the yield strength is 400 MPa. The bending moment at the 

pulley varies from -150 N-m to +400 N-m as the torque on the shaft varies from -50 N-m to +150 N-m. 

Obtain the diameter of the shaft for an indefinite life. The stress concentration factors for the keyway at 

the pulley in bending and in torsion are 1.6 and 1.3 respectively. Take the following values: Factor of 

safety = 1.5; Load correction factors = 1.0 in bending, and 0.6 in torsion; Size e ffect factor = 0.85; 

Surface effect factor = 0.88.       [AU, N/D 2012] 

7. A pulley is keyed to a shaft midway between two anti- friction bearings. The bending moment at the 

pulleys varies from -160 N-m to +500 N-m and the torsional moment in the shaft varies from 60 N-m to 

+160 N-m. The frequency of the variation of the loads in the same as the shaft speed. The shaft material 

is having an ultimate strength of 540 MPa and yield strength of 400 MPa. Determine the required 

diameter for an indefinite life. The stress concentration factor for the keyway in bending and torsion 

may be taken as 1.5 and 1.3 respectively. The factor of safety is 1.5, size factor = 0.80 and surface finish 

factor = 0.85.          [AU, M/J 2012] 

8. A cast iron pulley transmits 10 kW at 400 rpm. The diameter of the pulley is 1.2 m and it has four 

straight arms of elliptical cross-section, in which the major axis is twice the minor axis. Determine the 

dimensions of the arm if the allowable bending stress is 15 MPa.   [AU, N/D 2011] 

9. A circular bar of 500 mm length is supported freely at its two ends. It is acted upon by a central 

concentrated cyclic load having a minimum value of 20 kN and a maximum value of 50 kN. Determine 

the diameter of bar by taking a factor of safety of 1.5, size effect of 0.85, surface finish factor of 0.9. The 

material properties of bar are given by ultimate strength of 650 MPa, yield strength of 500 MPa and 

endurance strength of 350 MPa.      [AU, N/D 2011] 

10. A wall bracket with a rectangular cross section sis shown in fig. The depth of the cross section is twice 

the width. The force P acting on the bracket at 60° to the vertical is 5 kN. The material of the bracket is 

grey cast iron FG200 and the factor of safety is 3.5. Determine the dimensions of the cross section of the 

bracket. Assume maximum principal stress theory of failure.   [AU, M/J 2011] 

 

 

 

 

 

 

 

11. A steel rod of yield strength 350 N/mm2 and endurance limit of 265 N/mm2 is subjected to an axial load 

which varies from -300 kN minimum to 700 kN maximum and has a stress concentration factor 1.8. 

Assume factor of safety 2. Calculate the diameter of the steel rod.   (8 Marks) [AU, M/J 2011] 



ME 2303 DESIGN OF MACHINE ELEMENTS 
QUESTION BANK 

3 

 

12. A bolt is subjected to a tensile load of 25 kN and to a shear load of 10 kN. Suggest a suitable size of a 

bolt according to various theories of failure. Take allowable yield stress is 300 N/mm2, Poisson’s ratio is 

0.25.          [AU, N/D 2010] 

13. A 50 mm diameter shaft is made from carbon steel having ultimate tensile strength of 600 MPa. It is 

subjected to a torque which fluctuates between 2000 N-m to -900 N-m. Using Soderberg method, 

calculate the factor of safety.       [AU, N/D 2010] 

14. Explain in short the stress concentration factor and methods of relieving stress concentrations.   

         (8 Marks) [AU, M/J 2011] 

15.  Discuss in detail about the factors influencing machine design.  (8 Marks) [AU, M/J 2012, M/J 2014] 

16.  Write short notes on preferred numbers, fits  types of fits.  (8 Marks) [AU, M/J 2012] 

17. Explain various phases in Design using a flow diagram and enumerate the factors influencing the 

machine design.       (12 Marks) [AU, M/J 2013] 

18. What is meant by hole basis system and shaft basis system? Which one is preferred and why?   

         (4 Marks) [AU, M/J 2013] 

19.  What is the difference between Gerber curve and soderberg and Goodman lines? 

           (6 Marks) [AU, M/J 2013] 

20.  Write short notes on the following: (i) Interchangeability (ii) Tolerance (iii) Allowance 

           (6 Marks) [AU, M/J 2014] 

21. What is factor of safety? List the factors to be considered while deciding the factor of safety.   

         (6 Marks) [AU, M/J 2014] 

UNIT-II  

DESIGN OF SHAFTS AND COUPLINGS 

1.  A steel solid shaft transmitting 15 kW at 200 r.p.m. is supported on two bearings 750 mm apart and has 

two gears keyed to it. The pinion having 30 teeth of 5 mm module is located 100 mm to the left of the 

right hand bearing and delivers power horizontally to the right. The gear having 100 teeth of 5 mm 

module is located 150 mm to the right of the left hand bearing and rece ives power in a vertical direction 

from below. Using an allowable stress of 54 MPa in shear, determine the diameter of the shaft.   

         [AU, M/J 2014  M/J 2013]  

2. A hoisting drum 0.5 m in diameter is keyed to a shaft which is supported in two bearings and driven 

through a 12: reduction ratio by an electric motor. Determine the power of the driving motor, if the 

maximum load of 8 kN is hoisted at a speed of 5 m/min and the efficiency of the drive is 80%. Also 

determine the torque on the drum shaft and the speed of the motor in rpm. Determine also the diameter 

of the shaft made of machinery steel, the working stresses of which are 115 MPa in tension and 5 Mpa 

in shear. The drive gear whose diameter is 450 mm is mounted at the end of the shaft such that it 

overhangs the nearest bearing by 150 mm. The combined shock and fatigue factors for bending and 

torsion may be taken as 2 and 1.5 respectively.     [AU, N/D 2013] 
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3. A horizontal nickel steel shaft rests on two bearings. A at the left and B at the right end and carries two 

gears C and D located at distances of 250mm and 400mm respectively from the centre line of the left 

and right bearings. The pitch diameter of the gear C is 600mm and that of gear D is 200mm. The 

distance between the centre line of the bearings is 2400mm. The shaft transmits 20 kW at 120 rpm. The 

power is delivered to the shaft at gear C and is taken out at gear D in such a manner that the tooth 

pressure FtC of the gear C and FtD of the gear D act vertically downwards. Find the diameter of the shaft, 

if the working stress is 100 MPa in tension and 56 Mpa in shear.  gear C and D weighs 950N and 350N 

respectively. The combined shock and fatigue factors for bending and torsion may be taken as 1.5 and 

1.2 respectively.        [AU, N/D 2012] 

4. Design a shaft to transmit power from an electric motor to a lathe head stock through a pulley by means 

of a belt drive. The pulley weighs 200 N and is located at 300 mm from the centre of the bearing. The 

diameter of the pulley is 200 mm and the maximum power transmitted is 1 kW at 120 r.p.m. The angle 

of lap of the belt is 180° and coefficient of friction between the belt and the pulley is 0.3. The shock and 

fatigue factors for bending and twisting are 1.5 and 2.0 respectively. The allowable shear stress  in the 

shaft may be taken as 35 MPa.      [AU, N/D 2011] 

5. The layout of a transmission shaft carrying two pulleys B and C and supported on bearings A and D is 

shown in fig. Power is supplied to the shaft by means of a vertical belt on pulley B that is t hen 

transmitted to the pulley C carrying a horizontal belt. The maximum tension in belt on pulley B is 2.5 

kN. The angle of wrap for both pulleys is 180  and coefficient of friction is 0.24. The shaft is made of 

plain carbon steel 30C8 (Syt = 400 N/mm2) and the factor of safety is 3. Determine the shaft diameter on 

strength basis.         [AU, M/J 2011] 

6. A hollow shaft for a rotary compressor is to be designed to transmit a maximum torque of 3500 N-m. 

The shear stress in the shaft is limited to 50 MPa. Determine inside and outside diameters of the shaft, if 

the ratio of inside and outside diameters is 0.4.     [AU, N/D 2010] 

7. Determine the dimensions of flange coupling that connects a motor and a pump shaft. The power to be 

transmitted a 2 kW at a shaft speed of 960 rpm. Select suitable materials for the parts of the coupling 

and list the dimensions.       [AU, M/J 2014]  

8. Design a rigid flange coupling to transmit a torque of 250 Nm between two co-axial shafts. The shaft is 

made of alloy steel, flanges out of cast iron and bolts out of steel. Four bolts are used to couple the 

flanges. The shafts are keyed to the flange hub. The permissible stresses are given below:  

Shear stress on shaft   = 100 MPa 

Bearing or crushing stress on shaft = 250 MPa 

Shear stress on keys   = 100 MPa 

Bearing stress on keys  = 250 MPa 

Shearing stress on cast iron  = 200 MPa 

Shearing stress on bolt  = 100 MPa 
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After designing the various elements, make a neat sketch of the assembly indicating the important 

dimensions. The stresses developed in the various members may be checked if thumb rules are using for 

fixing the dimensions.        [AU, N/D 2013] 

9. A rigid type of coupling is used to connect two shafts transmitting 15 kW at 200 rpm. The shaft, keys 

and bolts are made of C45 steel and the coupling is of cast iron. Design the coupling. [AU, M/J 2013] 

10. Design a bushed-pin type of flexible coupling to connect a pump shaft to a motor shaft transmitting 32 

kW at 960 rpm. The overall torque is 20 percent more then mean torque. The material properties are as 

follows: 

i  The allowable shear and crushing stress for shaft and key material is 40 MPa and 80 MPa 

respectively 

ii  The allowable shear stress for cast iron is 15 MPa,   

iii  The allowable bearing pressure for rubber bush is 0.8 N/mm2  

iv  The material of the pin is same as that of shaft and key.  

Draw neat sketch of the coupling.      [AU, N/D 2012] 

11. Design a muff coupling to connect two shafts transmitting 40 kW at 120 rpm. The shear and crushing 

stress for the shaft and key material are 30 MPa and 80 MPa respectively. The material of muff is cast 

iron with permissible shear stress of 15 MPa. Assume that the maximum torque transmitted is 25% 

greater than the mean torque.        [AU, M/J 2012] 

12.  Two 35 mm shafts are connected by a flanged coupling. The flanges are fitted with 6 bolts on 125 mm 

bolt circle. The shafts transmit a torque of 800 N-m at 350 r.p.m. For the safe stresses mentioned below, 

calculate 1. diameter of bolts ; 2. thickness of flanges ; 3. key dimensions ; 4. hub length; and 5. power 

transmitted. 

Safe shear stress for shaft material  = 63 MPa 

Safe stress for bolt material   = 56 MPa 

Safe stress for cast iron coupling  = 10 MPa 

Safe stress for key material   = 46 MPa    [AU, N/D 2011] 

13.  Design a cast iron protective type flange coupling to transmit 15 kW at 900 r.p.m. from an electric motor 

to a compressor. The service factor may be assumed as 1.35. The following permissible stresses may be 

used:  

Shear stress for shaft, bolt and key material = 40 MPa 

Crushing stress for bolt and key = 80 MPa 

Shear stress for cast iron = 8 MPa 

Draw a neat sketch of the coupling.       [AU, M/J 2011] 

14. Design a protective type flange coupling to connect two shafts to transmit 15 kW at 600 rpm.   

          [AU, N/D 2010] 
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15. Design a plain carbon steel centre crankshaft for a single acting four stroke, single cylinder engine for 

the following data: 

Piston diameter = 200 mm; Stroke = 400 mm;  

Maximum combustion pressure = 2.0 N/mm2  

Weight of the flywheel = 15 kN 

Total belt pull = 3N 

Length of connecting rod = 900 mm 

When the crank has turned through 30  from top dead centre, the pressure on the piston is 1 N/mm2 and 

the torque on the crank is maximum. Any other data required for the design may be assumed.   

          [AU, M/J 2012] 

UNIT-III  

DESIGN OF TEMPORARY  PERMANENT JOINTS 

1. A 50 mm diameter solid shaft is welded to a flat plate as shown in fig. If the size of the weld is 15 mm, 

find the maximum normal and shear stress in the weld.    [AU, M/J 2014] 

 

 

 

 

 

2. Find the maximum shear stress induced in the weld of 6 mm size when a channel, as shown in fig, is  

welded to a plate and loaded with 20 kN force at a distance of 200 mm.  [AU, N/D 2013]  

 

 

 

 

 

 

3. A rectangular steel plate is welded as a cantilever to a vertical column and supports a single 

concentrated load P, as shown in Fig. Determine the weld size if shear stress in the same is not to exceed 

140 MPa.       [AU, M/J 2013] [AU, N/D 2012] 
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4. A rectangular cross-section bar is welded to a support by means of fillet welds as shown in Fig. 

Determine the size of the welds, if the permissible shear stress in the weld is limited to 75 MPa.  

          [AU, N/D 2011] 

 

 

 

 

 

5. A bracket is welded to the vertical plate by means of two fillet welds as shown in fig and is subjected to 

an  eccentric load of 2500 N. Determine the size of the welds, if the permissible shear stress is limited to 

50 N/mm2.         [AU, M/J 2011] 

6. A plate of 200 mm width is welded to a vertical plate by fillet welding on three sides to form a 

cantilever with an overlap of 150 mm and overhang of 400 mm. A vertical downward load of 35 kN is 

applied at free end for a weld stress of 75 N/mm2. Determine the size of the weld.  [AU, N/D 2010] 

7. Two length of mild steel tie rod having width 200 mm are to be connected by means of Lozenge joint 

with two cover plates to withstand a tensile load of 180 kN. Completely design the joint, if the 

permissible stresses are 80 MPa in tension;  65 MPa in shear and 160 MPa crushing. Draw a neat sketch 

of the joint.         [AU, M/J 2012] 

8.  What is an eccentric loaded welded joint? Describe procedure for designing such a joint.  

         (8 Marks) [AU, M/J 2013  M/J 2014] 

9. A cast iron cylinder head is fastened to a cylinder of 500 mm bore with 8 stud bolts. The maximum 

pressure inside the cylinder is 2 MPa. The stiffness of part is thrice the stiffness of the bolt. What should 

be the initial tightening load so that the point is leak proof at maximum pressure? Also choose a suitable 

bolt for the above application.      [AU, M/J 2014]  

10. For supporting the travelling crane in a workshop, the brackets are fixed on steel columns as shown in 

Fig. The maximum load that comes on the bracket is 12 kN acting vertically at a distance of 400 mm 

from the face of the column. The vertical face of the bracket is secured to a column by four bolts, in two 

rows (two in each row) at a distance of 50 mm from the lower edge of the bracket. Determine the size of 

the bolts if the permissible value of the tensile stress for the bolt materia l is 84 MPa. Also find the cross-

section of the arm of the bracket which is rectangular.    [AU, N/D 2013] 
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11. A steam engine of effective diameter 300 mm is subjected to a steam pressure of 1.5 N/mm2. The 

cylinder head is connected by 8 bolts having yield point 330 MPa and endurance limit at 240 MPa. The 

bolts are tightened with an initial preload of 1.5 times the steam load. A soft copper gasket is used to 

make the joint leak-proof. Assuming a factor of safety 2, find the size of bolt required. The stiffness 

factor for copper gasket may be taken as 0.5.      [AU, M/J 2011] 

12. Design and draw a cotter joint to support a load varying from 30 kN in compression to 30 kN in tension. 

The material used is carbon steel for which the following allowable stresses may be used. The load is 

applied statically. Tensile stress = compressive stress = 50 MPa; shear stress = 35MPa and crushing 

stress=90 MPa.        [AU, M/J 2013] 

13. Design a knuckle joint to transmit 150 kN. The design stresses may be taken as 75 MPa in tension, 60 

MPa in shear and 150 MPa in compression.     [AU, N/D 2012  N/D 2011] 

14. Design and draw a knuckle joint to connect two mild steel bars under a tensile load of 5 kN. The 

allowable stresses are 65 MPa in tension, 50 MPa in shear and 83 MPa in crushing. [AU, M/J 2012] 

 

UNIT-IV  

DESIGN OF ENERGY STORING ELEMENTS 

1. A close-coiled helical compression spring has plain ends and is to fit over a 25 mm diameter rod. When 

a compressive force of 100 N is applied to the spring it compresses by 50 mm. If the spring has a 

maximum allowable shear stress of 180 MN/m2 and a modulus of rigidity of 81 GN/m2, determine (i) 

the mean coil diameter of the spring, (ii) the diametrical clearance between the spring and the rod, (iii) 

the number of coil in the spring, (iv) the solid length of the spring.   [AU, M/J 2014] 

2. 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: (i) Size of the spring wire, (ii) Diameter of 

the spring, (iii) Number of turns of the spring, and (iv) Free length of the spring. The compression of the 

spring at the maximum load is 30 mm. The modulus of rigidity for the spring material may be taken as 

80 kN/mm2.          [AU, N/D 2013] 

3. A safety valve of 60 mm diameter is to blow off at a pressure of 1.2 N/mm2. It is held on its seat by a 

close coiled helical spring. The maximum lift of the valve is 10 mm. Design a suitable compression 

spring of spring index 5 and providing an initial compression of 35 mm. The maximum shear stress in 

the materials of the wire is limited to 500 MPa. The modulus of rigidity for the spring material is 80 

kN/mm2. Calculate: (i) Diameter of the spring wire, (ii) Mean coil diameter, (iii) Number of active turns, 

(iv) Pitch of the coil.         [AU, M/J 2013] 

4. Design a helical spring for a spring loaded safety valve (Ramsbottom safety valve) for the following 

conditions: Diameter of the 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 
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0.7 to 0.75 N/mm2 = 3.5 mm; maximum allowable stress = 550 MPa; Modulus of rigidity = 84 kN/mm2; 

Spring index = 6.       [AU, N/D 2012] & [AU, M/J 2012]  

5. A locomotive semi elliptical laminated spring has an overall length of 1 m and sustains a load of 70 kN  

at its centre. The spring has 3 full length leaves and 15 graduated leaves with a central band of 100 mm 

width. All the leaves are to be stressed to 400 MPa, when fully loaded. The ratio of the total spring depth 

to that of width is 2. Take young’s modulus is 210 kN/mm2. Determine (i) the thickness and width of the 

leaves (ii) the initial gap that should be provided between the full length and graduated leaves before the 

band load is applied and (iii) the load exerted on the band after the spring is assembled. [AU, N/D 2011] 

6. Design a helical compression spring for a maximum load of 1500 N for a deflection of 30 mm using the 

valve of spring index as 5. Assume maximum permissible shear stress for spring wire as 420 N/mm2 and 

Modulus of rigidity 84 kN/mm2       [AU, M/J 2011] 

7. Design a leaf spring for a truck to the following specifications: 

 Maximum load on the spring  = 140 kN 

 No of spring    = 4 

 Material for spring chromium vanadium steel 

Permissible tensile stress  = 600 N/mm2 

Span of spring    = 1000 mm 

Permissible deflection   = 80 mm 

Young’s modulus of the spring  = 200 N/mm2    [AU, M/J 2011] 

8. Design a closed coiled helical compression spring for a load range varying from 2.25 kN to 2.75 kN and 

corresponding axial deflection of 6 mm. Spring index is 5. Permissible shear stress is 400 N/mm2 and 

modulus of rigidity is 80 kN/mm2.      [AU, N/D 2010] 

9. The areas of the turning moment diagram for one revolution of a multi cylinder engine with reference to 

the mean turning moment, below and above the line, are -32, +408, -267, +333, -310, +226, -374, ±260 

and -244 mm2. The scale for abscissa and ordinate are: 1 mm = 2.4  and 1 mm = 650 N-m respectively. 

The mean speed is 300 rpm with a percentage speed fluctuation of ±1.5%. If the hoop stress in the 

material of the rim is not to exceed 5.6 MPa, determine the suitable diameter and cross section for the 

flywheel, assuming that the width is equal to 4 times the thickness. The density of material may be taken 

as 7200 kg/m3. Neglect the effect of the boss and arms.    [AU, M/J 2014] 

10. A single cylinder double acting steam engine delivers 185 kW at 100 rpm. The maximum fluctuation of 

energy per revolution is 15 percent of the energy developed per revolution. The speed variation is 

limited to 1 percent either way from the mean. The mean diameter of the r im is 2.4 mm. Design and 

draw the views of the flywheel.      [AU, N/D 2013] 

11. A Machine punching 38 mm holes in 32 mm thick plate requires 7 N-m of energy per sq. mm of sheared 

area, and punches one hole in every 10 seconds. Calculate the power of the moto r required. The mean 

speed of the flywheel is 25 meters per second. The punch has a stroke of 100 mm. find the mass of the 
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flywheel required, if the total fluctuation of speed is not to exceed 3% of the mean speed. Assume that 

the motor supplies energy to the machine at uniform rate.   [AU, M/J 2013] 

12. Design and draw a cast iron flywheel used for a four stroke I.C engine developing 180 kW at 240 r.p.m. 

The hoop or centrifugal stress developed in the flywheel is 5.2 MPa, the total fluctuation of speed is to 

be limited to 3% of the mean speed. The work done during the power stroke is 1/3 more than the 

average work done during the whole cycle. The maximum torque on the shaft is twice the mean torque. 

The density of cast iron is 7220 kg/m3.     [AU, N/D 2012] 

13. An engine runs at a constant load at a speed of 480 rpm. The crank effort diagram is drawn to a scale 1 

mm = 200 N-m torque and 1 mm = 3.6  crank angle. The areas of the diagram above and below the 

mean torque line in sq.mm are in the following order: +110, -132, +153, -166, +197, -162. Design the 

flywheel if the total fluctuation of speed is not to exceed 10 rpm and the centrifugal stress in the rim is 

not to exceed 5 MPa. Assume that the rim breadth is approximately 2.5 times the rim thickness and 90  

% of the moment of inertia is due to rim. The density of the material of the flywheel is 7250 kg/m3. 

Make a sketch of the flywheel giving the dimensions of the rim, the mean diameter of the rim and other 

estimated dimensions of spoke, hub etc.      [AU, M/J 2012] 

14. A multi-cylinder engine is to run at a constant load at a speed of 600 r.p.m. On drawing the crank effort 

diagram to a scale of 1 m = 250 N-m and 1 mm = 3º, the areas in sq mm above and below the mean 

torque line are as follows: + 160, – 172, + 168, – 191, + 197, – 162 sq mm. The speed is to be kept 

within ± 1% of the mean speed of the engine. Calculate the necessary moment of inertia of the flywheel. 

Determine suitable dimensions for cast iron flywheel with a rim whose breadth is twice its rad ial 

thickness. The density of cast iron is 7250 kg / m3, and its working stress in tension is 6 MPa. Assume 

that the rim contributes 92% of the flywheel effect.    [AU, N/D 2011] 

 

UNIT-V  

DESIGN OF BEARINGS  MISCELLANEOUS ELEMENTS 

1. Design a journal bearing for a centrifugal pump with the following data: 

Diameter of the Journal = 150 mm 

Load on bearing  = 40 kN 

Speed of journal  = 900 rpm     [AU, M/J 2014] 

2. Design a journal bearing for a centrifugal pump for the following data: Load on the journal = 20000N; 

Speed of the journal = 900 rpm; Type of oil is SAE 10, for which the absolute viscosity at 55 C; 

Maximum bearing pressure for the pump = 1.5 N/mm2. Calculate also mass of the lubricating oil 

required for artificial cooling, if rise of temperature of oil be limited to 10 C. Heat dissipation 

coefficient = 1232 W/m2/ C.        [AU, N/D 2013] 

3. Design a journal bearing for 12 MW, 1000 rpm steam turbine, which is supported by two bearings. Take 

the atmospheric temperature as 16 C and operating temperature of oil as 60 C. Assume viscosity of oil 

as 23 Ns/m2.          [AU, M/J 2013] 
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4. 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?       [AU, N/D 2012] 

5. The load on the journal bearing is 150 kN due to turbine shaft of 300 mm diameter running at 1800 rpm. 

Determine the following (i) Length of the bearing if the allowable bearing pressure is 1.6 N/mm2 and (ii) 

Amount of heat to be removed by the lubricant per minute if the bearing temperature is 60 C and 

viscosity of the oil at 60 C is 0.02 kg/ms and the bearing clearance is 0.25 mm. [AU, N/D 2011] 

6. A journal bearing is to be designed for a centrifugal pump for the following data: 

Load on the journal    = 12 kN  

Diameter of the journal   = 75 mm 

Speed     = 1440 rpm 

Atmospheric temperature of the oil = 16 C 

Operating temperature of the oil  = 60 C 

Absolute viscosity of oil at 60 C  = 0.23 kg/m-s 

Give a systematic design of the bearing.       [AU, M/J 2012] 

7. A full journal bearing of 50 mm diameter and 100 mm long has a bearing pressure of 1.4N/mm2. The 

speed of the journal is 900 rpm 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, (i) the amount of artificial cooling required, 

(ii) the mass of lubricating oil required, if the difference between the outlet and inlet temperature of the 

oil is 10 C. Take, specific heat of oil as 1850 J/Kg/ C.     [AU, A/M 2011]  

8. 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.        [AU, N/D 2012] [AU, M/J 2013] 

9. Select a bearing for a 40 mm diameter shaft rotates at 400 rpm. Due to bevel gear mounted on the shaft, 

the bearing will have to withstand a 5000N radial load and a 3000N thrust load. The life of the bearing 

expected to be at least 1000 hrs.        [AU, M/J 2014] 

10. A Single row deep groove ball bearing operating at 2000 rpm is acted by a 10 kN radial load and 8 kN 

thrust load. The bearing is subjected to a light shock load and the outer ring is rotating. Determine the 

rating life of the bearing.         [AU, N/D 2010] 

11. Determine the dimension of an I-section connecting rod for a petrol engine from the following data:  

Diameter of piston    =  110 mm 

Mass of reciprocating parts   =  2 kg 

Length of connecting rod  

From centre to centre    =  325 mm 

Stroke length    =  150 mm 

R.P.M      = 1500 with possible over speed of 2500 
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Compression ratio    = 4:1 

Maximum explosion pressure  =  2.5 N/mm2.    [AU, N/D 2013] 

12. Design a suitable connecting rod for a petrol engine for the following details: Diameter of the piston = 

100 mm; Weight of reciprocating parts per cylinder = 20 N; Connecting rod length = 300 mm; 

Compression ratio = 7:1; Maximum explosion pressure = 3 N/mm2; Stroke = 140 mm; Speed of the 

engine = 2000 rpm.         [AU, N/D 2012] 

13. A connecting rod is required to be designed for a high speed, four stroke I.C engine. The following data 

are available. 

Diameter of piston     = 88 mm 

Mass of reciprocating parts    = 1.6 kg 

Length of connecting rod (centre to centre)  = 300 mm, stroke = 125 mm 

RPM       = 2200 (when developing 50 kW) 

Possible over speed     = 3000 rpm 

Compression ratio     = 6.8:1 (approximately) 

Probable maximum explosion pressure (assumed shortly after dead centre, at about 3 ) = 3.5 N/mm2. 

Draw fully dimensional drawings of the connecting rod showing the provision for the lubrication.  

           [AU, M/J 2012] 

14. Design a mild steel connecting rod with an I-section for a single cylinder IC engine from the following 

data: Diameter of the piston is 0.104 m; weight of reciprocating parts is 18.2 N; length of connecting rod 

center to center is 0.314 m; stroke length is 0.41 m; speed of the engine is 1500 rpm; maximum 

explosion pressure is 2.28 MPa. Assume that the maximum thrust takes place at TDC during the 

explosion stroke. Assume also any missing data.      [AU, N/D 2011] 

  

 

 

 

 

 

 

 

 

 

 

 

 

 


