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Rejinpaul.com Important Note: Since it is a problematic Subject, the below questions with same data 
values are May be expected, In this regard Students are advised to workout related problem also – 
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UNIT I 
1. Select a wire rope for a vertical mine hoist to lift a load of 30 kN from a depth of 600m.A rope speed of 

3m/s is attained in 10 sec 
2. A crane is lifting a load of 18 KN through a wire rope and a hook. The weight of the hook etc. is 10kN. 

The load is to be lifted with an acceleration of 1m/s2.Calculate the diameter of the wire rope. The rope 
diameter may be taken as 30 times the diameter of the rope. Take a factor of safety of 6 and Young’s 
modulus for the wire rope 0.8 x 105 N/mm2. The ultimate stress may be taken as 1800 N/mm2. The 
cross-sectional area of the wire rope may be taken as 0.38 times the square of the wire rope diameter 

3. Design a Flat belt drive to transmit 10 KW at 400 rpm. The speed ratio is 3. The distance between the 
pulley centres is 600 mm. the drive is for a crusher 

4. Design a chain drive to actuate a compressor from a 10 kW electric motor at 960 rpm. The compressor 
speed is to be 350 rpm. Minimum centre distance should be 0.5 m. Compressor is to work for 8 
hours/day be 800mm. 

5. V-belt drive is to transmit 40KW in a heavy duty saw mill which works in two shifts of 8hours each. The 
speed of motor shaft is 1440 rpm with the approximate speed reduction of 3 in the machine shaft. 
Design the drive and calculate the average stress induced in the belt. 

6. Two shafts whose centers are 1 meter apart are connected by a V – belt drive. The driving pulley is 
supplied with 95 Kw power and has an effective diameter of 300mm. It runs at 1000 rpm, while the 
driven pulley runs at 375 rp m. The angle of groove on the pulleys is 40o. Permissible tension in 400 mm2 

cross – sectional area belt is 2.1MPa. The material of the belt has density of 1100 kg/ mm3. Thedriven 
pulley is overhung, the distance of the centre from the nearest bearing being 200 mm. The coefficient of 
friction between belt and pulley rim is 0.28. Estimate the number of belts required 

7. The construction site, 1 tonne of steel is to be lifted up to a height of 20 m with the help of 2 wire ropes 
of 6 x 19 size, nominal diameter 12 mm, and breaking load 78 kN.  Determine the factor of safety if the 
sheave diameter is 56 d and if wire rope is suddenly stopped in 1 second when travelling at a speed of 
1.2 m/s.  What is the factor of safety if bending load is neglected? 

8. Select a wire rope for a vertical mine hoist to lift a load of 30kN from a depth of 600 m. A rope speed of 
3 m/s is to be attained in 10 seconds. 
 

UNIT II 
1. The pitch circles of a train of spur gears are shown in fig.1. Gear A receives 3.5 kW power at 700 rpm 

through its shaft and rotates in clockwise direction. Gear B is the idler gear while gear C is the driven 
gear. The number of teeth on gears A, B and C are 30, 60 and 40 respectively, while the module is 5mm. 
Calculate the torque on each gear shaft; and the component of gear tooth forces. Draw a free body 
diagram and determine the reaction on the idler gear shaft. Assume the 20o involute system for the 
gears. 



 

 
 

2. A pair of helical gears is to transmit 14kW. The teeth are 20o stub and helix angle is 45o. Pinion runs at 
10,000 rpm and has 80 mm PCD. Wheel has 320 mm PCD. Both gears are made of cast steel. Design the 
gear pair and obtain the basic dimensions assuming a life of 1000 hours 

3. In a spur gear drive for a stone crusher, the gears are made of C40 steel. The pinion is transmitting 20kW 
at 1200 rpm. The gear ratio is 3. Gear is to work 8 hours per day, six days a week and for 3 years. Design 
the drive 

4. Design a pair of helical gears to transmit 10kW at 1000 rpm of the pinion. Reduction ratio of 5 is required 
5. Design a spur gear drive for heavy machine tool with moderate shocks. The pinion is transmitting 18 kW 

at 1200 rpm with a gear ratio of 3.5. Design the drive and check for elastic stresses and plastic deformation. 
Make a sketch and label important dimensions arrived. 

6. Design a pair of helical gears to transmit 37.5 kW at 1750 rpm of the pinion. The drive is subjected to heavy 
shock loading. The speed reduction ratio is 4 and the helix angle is 15o. Select suitable material and design 
the gears. Check for working stresses and sketch the drive. 

7. Design a straight spur gear drive to transmit 8 kW. The pinion speed is 720 rpm and the speed ratio is 2. 
Both the gears are made of same surface hardened carbon steel with 55 RC and the core hardness less 
than 350 BHN. Ultimate strength is 720 N/mm2 and yield strength is 360 N/mm2. 

8. Design and draw spur gear drive transmitting 30 kW at 400 rpm to another shaft running approximately 
at 1000 rpm.   The load is steady and continuous.  The material for the pinion is cast steel and for gear is 
cast iron.  Take module as 10 mm.  Also check the design for dynamic load and wear 

Unit III 
1. Design a pair of cast iron bevel gears for a special purpose machine tool to transmit 3.5 kW from a shaft 

at 500 rpm to another at 800 rpm. The gears overhang in their shafts. Life required is 8000 hours 
2. Design a worm gear dive with a standard centre distance to transmit 7.5 kW from a worm rotating at 

1440 rpm to a worm wheel at 20 rpm 
3. Design a bevel gear drive to transmit 7.36 kW at 1440 rpm for the following data. Gear ratio = 3. 

Material for pinion and gear is C45 surface hardened 
4. Design a bevel gear to transmit 7.5 kW at 1500 rpm. Gear ratio is 3.5. material for pinion and gear is C45 

steel. Minimum number of teeth is to be 25 
5. Design a worm gear drive and determine the power loss by heat generation. The hardened steel worm 

rotates at 1500 rpm and transmits 10 kW to a phosphor bronze gear with gear ratio of 16 
6. Design a bevel gear to transmit a power of 9 kW at 20 rpm of the pinion. Gear ratio is 3 and the material 

used is C20. Ultimate tensile strength is 500 N/mm2, Yield strength is 260 N/mm2. 



 
7. Design a worm gear drive to transmit a power of 22.5 kW. The worm speed is 1440 rpm and the speed of 

the wheel is 60 rpm. The drive should have a minimum efficiency of 80% and above. Select suitable 
materials for worm and wheel and decide upon the dimensions of the drive 

8. A 2 kW power is applied to a worm shaft at 720 mm.  The worm is of quadruple start with 50 mm as 
pitch circle diameter.  The worm gear has 40 teeth with 5mm  module.  The pressure angle in the 
diametral plane is 20o.  Determine (i) the lead angle of the worm  (ii)  velocity ratio, and (iii)  centre 
distance.  Also, Calculate efficiency of the worm gear drive, and power lost in friction 

Unit IV 
1. Sketch three possible ray diagrams for a 6 speed gear box with 2 x 3 arrangements. Choose the best 

possible ray diagram. Give suitable explanation for the same 
2. The minimum and maximum speed of the 6 speed gear box are to be 160 and 500 rpm. Construct the 

kinematic arrangement and the ray diagram of the gear box. Also find the number of teeth on all gears 
3. Design a 12 speed gear box for an all geared headstock of a lathe. Maximum and minimum speeds are 

600 rpm and 25 rpm respectively. The drive is from an electric motor giving 2.25 kW at 1440 rpm 
4. Design a sliding mesh nine speed gear box for a machine tool with speed ranging from 36 rpm to 550 

rpm. Draw the speed diagram and kinematic arrangement showing number of teeth in all gears 
5. An all geared head stock of the lathe requires a 12 speed gear box with minimum and maximum speeds 

of 110 rpm and 1440 rpm respectively. Draw speed diagram and show the details of number of teeth in 
all the gears in a kinematic layout 

6. Design the layout of a 9 speed gear box for a machine tool. The minimum and maximum speeds are 10 
and 90 rpm. Power is 5 kW from 1200 rpm induction motor. Draw the ray diagram and kinematic layout 

7. In a machine tool application, 12 different speeds are required from 125 rpm to 450 rpm in the output 
shaft. The motor speed is 630 rpm.  (i) Determine the 12 standard speed in G.P, (ii) Draw the ray diagram 
and kinematic layout; (iii) Determine the number of teeth on the gears to be used 

8. Sketch the arrangements of a six speed gear box.  The minimum and maximum speeds required and 
around 460 and 1400 rpm.  Drive speed is 1440 rpm.  Construct speed diagram of the gear box and 
obtain various reduction ratios.  Use standard output speeds and standard step ratio.  Calculate number 
of teeth in each gear and verify whether the actual output speeds are within +2% of standard speeds 

9. Draw the ray diagram and kinematic layout of a gear box for an all geared head stock of a lathe.  The 
maximum and minimum speeds are to be 600 and 23 rpm respectively.  Number of step is 12 and drive 
is from a 3000 W electric motor running at 1440 rpm 

Unit V 
1. The displacement specifications of follower are given below: 

Stroke of the follower is 25mm. 

Outstroke takes place with SHM during 90o of cam rotation. 

Return stroke takes place with SHM during 75o of cam rotation. 

Cam rotates with a uniform speed of 800 rpm. 

Determine the induced contact stress, assuming follower mass as 0.25kg and the spring stiffness as 100 
N/mm, when the cam rotation is 15o. Take the thickness of the plate cam as 10mm. The base radius and 
the follower roller radius are 25mm and 10mm respectively. Material used is steel 



 
2. A bock brake with a short shoe is shown in fig.2. It is to be designed so that the product ‘pv’ is limited to 

2, where ‘p’ is the normal pressure between friction lining and the brake drum (N/mm2) and ‘v’ is the 
peripheral velocity of the brake drum (m/s). The coefficient of friction between the brake drum and the 
friction lining is 0.2. The cable drum is connected to the brake drum by means of a pair of spur gears. The 
brake drum rotates four times as fast as the cable drum. The permissible intensity of pressure on friction 
lining is 1 N/mm2. Calculate: (i) The magnitude of the brake shoe force (P), (ii) The area of friction lining 
and (iii) The uniform velocity at which the mass can be lowered. What happens at higher speeds? 

 
3. A cam is to give the following motion to a knife edge follower: 

 (i) Outstroke during 60o of cam rotation;  

(ii) Dwell for the next 30o of the cam rotation; 

  (iii) Return stroke during next 60o of cam rotation; and  

 (iv) Dwell for the remaining 210o of cam rotation. 

The stroke of the follower is 40mm and the minimum radius of the cam is 50mm. The follower moves 
with uniform velocity during both the outstroke and the return strokes. Draw the profile of the cam 
when the axis of the follower passes through the axis of the cam shaft. 

4. A cone clutch is to transmit 7.5 kW at 900 rpm. The cone has a face angle of 12o. The width of the face is 
half the mean radius and the normal pressure between the contact faces is not to exceed 0.09 N/mm2. 
Assuming uniform wear and the coefficient of friction between contact faces as 0.2, find the main 
dimensions of the clutch and the axial force required to engage the clutch 

5. Design a cam for operating the exhaust valve of an oil engine. It is required to give equal uniform 
acceleration and retardation during opening and closing of the valve, each of which corresponding to 60o 
of cam rotation. The valve should remain in fully open position for 20o of cam rotation. The lift of the 
valve is 32mm and the least radius of the cam is 50mm, the following is provided with a roller of 30mm 
diameter and its line of stoke passes through the axis of the cam 

6. A dry single plate clutch is to be designed to transmit 112kW at 2000rpm. The outer radius of the friction 
plate is 1.25 times the inner radius. The intensity of pressure between the plates is not to exceed 0.07 
N/mm2. The coefficient of friction may be assumed equal to 0.3. The helical springs required by this 
clutch are 8. If each spring has stiffness equal to 40 N/mm, determine the dimensions of friction plate 
and initial compression in the springs. 



 
7. Draw the displace time, velocity time and the acceleration time curves for the follower in order to satisfy 

the following conditions: (i) Stroke of the follower 25mm; (ii) Outstroke takes place with SHM during 90o 
of cam rotation; (iii) Return stroke takes with SHM during 75o of cam rotation; (iv) Cam rotates with a 
uniform speed of 800 rpm. 

8. A rope drum of an elevator having 650mm diameter is fitted with a brake drum of 1 m diameter. The 
brake drum is provided with four cast iron brake shoe each subtending an angle of 45o. The mass of the 
elevator when loaded is 2000kg and moves with a speed of 2.5 m/s. The brake has a sufficient capacity 
to stop the elevator in 2.75 m. assuming the coefficient of friction between the brake drum and shoes as 
0.2, find (i) Width of the shoe, if the allowable pressure on the brake shoe is limited to 0.3 N/mm2; (ii) 
Heat generated in stopping the elevator 

9. A hydraulically operated clutch is to be designed for an automatic lathe.  Determine the number of 
plates and operating force required for the clutch to transmit 35 Nm.  The clutch is to be designed to slip 
under 300% of rated torsional moment to protect the gears and other part of the drive.   The limits for 
the diameter of friction surfaces due to space limitation are 100 mm and 62.5 mm.  This clutch is to 
operate in an oily atmosphere. 

10. A plate clutch with maximum diameter 6 cm has maximum lining pressure of 350 kPa.  The power to be 
transmitted at 400 rpm is 135 kW and µ = 0.3.  Find inside diameter and spring force required to engage 
the clutch.  Spring with spring index 6 and material of the spring is steel with safe shear stress 600 MPa 
are used.  Find the diameters if 6 springs are used. 
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