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Upon completion of this course, the students will be able to: 

C O 1 Des ign flexible e lements like belt, ropes and chain drives for engineering applications. 

C O 2 Des ign spur and helical gear dr ives for power t ransmission. 

C O 3 Design bevel and worm drives for power t ransmission. 

C O 4 Des ign multi speed gear box for machine tool and automotive applications. 

C O 5' Design clutch and brake sys tems for engineering applications. 

B L - B loom's Taxonomy Leve ls 

( L I - Remember ing, L 2 - Understanding, L3-Apply ing, L4-Ana lyz ing , L 5 - Evaluat ing, L 6 - Creating) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 

( A n s w e r al l the Q u e s t i o n s ) 

Q.No Quest ions Marks C O B L 

1 Compare : F lex ib le and rigid dr ives. 2 1 L2 

2 Sta te the limitations of chain dr ives over belt dr ives. 2 1 L 2 

3 What is the relationship between the pitch and circular pitch in a 2 2 L 2 

spur gear? 

4 What do yoU mean by helix ang le? 2 2 L I 

5 Define: Equivalent number of teeth. 2 3 L I 

6 Sta te any two applications where worm gears are employed. 2 3 L2 

7 How the sliding m e s h ach ieved in a gear box? 2 4 L 2 

8 What do you mean by fluid coupl ings? 2 4 L1 

9 Draw a cone clutch and denote the location of cone angle. 2 5 L 2 

10 Differentiate: S h o e brake and Band brake. 2 5 L2 

P A R T - B ( 5 x 13=65Marks ) 

Q.No Quest ions Marks C O B L 

11 (a) Se lec t a wire rope for a vert ical mine hoist to lift a load of 55 kN 13 1 L4 11 (a) 

from a depth of 350 meters. A rope speed of 600 m/min is to be 

attained in 20 seconds . 

O R 

11 (b) A n electr ic motor dr ives an exhaust fan. T h e pulley diameters of 13 1 L4 11 (b) 

the motor and fan are 40 cm and 160 cm respectively. T h e angle 

of contact between belt and pulleys of motor and fan are 2.5 

radians and 3.78 radians respectively. T h e coefficient of friction 

between the belt and motor and fan pulleys are 0.3 and 0.25 

respectively. T h e speed of the driver pulley is 700 rpm. Power 

transmitted by the electr ic motor is 30 hp. Calculate the width of 5 

mm thick flat belt. T a k e permissible s t ress for the belt material a s 

23 kg f / cm l 

1 2 ( a ) Design a spur gear to transmit 22 .5 k W at 900 rpm; speed 13 2 L4 

reduction is 2.5; Material for pinion and wheel are C I 5 steel and 

cas t iron grade 30 respectively. T a k e pressure angle of 20° and 

working life of the gears a s 10,000 hrs. 

O R 



1 2 ( b ) Design a helical gear drive to transmit a power of 15 k W at 1400zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 13 2 L4 

rpm to the following specif icat ions speed reduction is 3, p ressure 

angle is 20°, Hel ix ang le is 15°, T h e material of both gears is C 4 5 

steel . Al lowable static s t ress is 180 N/mm^ Young 's modulus of 

the material = 2 x 1 0 ^ N/mm^. 

1 3 ( a ) Design a bevel gear drive to transmit 10 kW at 2000 rpm for the 13 3 L 4 

following data. G e a r ratio, 4 . Material for pinion and gear, C 4 5 

steel . Life =minimum of 10,000 hrs. 

O R 

1 3 ( b ) Design a worm gear drive to transmit 25 k W at a worm speed of 13 3 L4 

1600 rpm. Velocity ratio is 2 4 : 1 . A n efficiency of at- least 8 7 % is 

desired. T h e temperature r ise should be restricted to 40°C. 

Determine the required cooling a rea . 

1 4 ( a ) Design a 12 S p e e d G e a r Box . T h e speed range required is 100 to 13 4 L4 

355 rpm. Draw the R a y diagram, and the Kinemat ic arrangement. 

A lso , Calcu la te the No. of teeth on any two pairs of gears present 

in first s tage. 

O R 

1 4 ( b ) Design a 9 S p e e d G e a r B o x for a mach ine shop application 13 4 L 4 

operates between the speed range 400 to 2000 rpm. Ca lcu la te 

the No. of teeth on gears present in theiast s tage.Draw the R a y 

diagram, and the Kinemat ic arrangement. 

1 5 ( a ) A single dry plate clutch is to be designed to transmit 7.5 k W at 13 5 L 3 

900 r.p.m. F ind :1 . Diameter of the shaft ,2. Mean radius and f a c e 

width of the friction lining assuming the ratio of themean radius to 

the f ace width a s four,3. Outer and inner radii of the clutch plate, 

and4. Dimensions of the spring, assuming that the number of 

spr ings are 6 andspring index = 6 .The al lowable shea r s t ress for 

the spring wire may be taken a s 420 M P a . 

O R 

15 (b) A single block brake is shown in Figure. T h e diameter of the drum 13 5 L 3 

is 250 mm and the angle of contact is 90°. If the operating force 

of 700 N is applied at the end of a lever and the coefficient of 

friction between the drum and the lining is 0.35, determine the 

torque that may be transmitted by the block brake 

P A R T - 0 ( 1 X 1 5 = 1 5 M a r k s ) 

( Q . N o . 1 6 i s c o m p u l s o r y ) 

Q. No Quest ions Marks C O B L 

16. Design a chain drive to operate a compressor from a 15 k W 15 5 L 5 

electr ic motor at 900 rpm; T h e compressor is to run at a speed of 

300 rpm; T h e minimum centre d istance should be 550 mm. 


