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Answel ALL questions."

PART A-— (10 X 2 20 malks)

" L- Name the fou1 types of belts used for tlElI‘lSmlSSlOl‘l of power
2., Whendo you use stepped pulley duve'? .

3. State the advantages of toothed gea1s over the othe1 types of t1ansm1ss1on -
_'systems '

i 4, _ -Why pinion is niade };arder- thao gear?

B - List the forces'-a'cting on bevel ‘éears.

6. Wh\at is ﬁrever'sibilitjz in worm geer‘?
7 -De.ﬁne progression ratio. '

8. Llst out the all possﬂ)le anangements to achxeve 16 speed gear box

C. 'Name few commonly used frlctmn mateuals

10. - What do you mesnt by self—locking brake?
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'PART B 6 13 = 65 mazks)

A nine speed gea1 box used as a hoadstock gear box of a tunet lathe is to

provide a speed range of 180 rpm to 1800 rpm. Using standard step 1at10 .
draw the speed diagram, and the kinematic lay out. Also fmd and fix the
numbel of teeth on all gears. : : :

.+ Or

‘Sketch the speed dlaéLam and the kidematie laydut for an 18 speedgeal '
box for the following data: Motor speed = 1440 rpm, minimum output
- speed = 16 rpm, maximum output speed = 800 rpm, arrangement 2><3><3

- List the speeds of all the shafts when the output speed is 16'r pm

@

@

o

‘Select a H1gh speed duck ﬂat belt duve f01 a fan running at 360. rpm '

which is driven by 10 kW, 1440 rpm motor. The belt drive is open type

- and space available for a center - d1stance of 2'm applommately The' K
i 'dlamete1 of the duven pulley is 1000 X pm . :

. .. T ) T . \
A Centnfugal pump 1unnmg at 340 1‘pm 8 to be d11ven by a 100 kW

motor running at 1440 rpm, The hght duty drive is to work for atleast
20 hours every day. The center dlstance between the motor shaft and the

pump shaft i is 1200 mm. Suggest a suitable mult1ple AY belt duve for this _(
' apphcatwn . : :

A Complessox running at 300 rpm is duven by a5 kW 1200 rpm ; motor' '
~through a 14%° full depth spur gears. The center distance is 375, mm. The
-motor pinion is to be of C30 fmged steel hardened (BHN 250) ‘and
- tempered, and the driven gear is to be of cast iron. Assuniing medium
-shock condition ‘and minimum number. of teeth as 18 de81gn the gear

drwe completely ‘ _ ; . _ ST

Or

Design:a calefully cut hehcal gear to t1 ansmzt 15 kW at 1400 r pm- to thef o
followmg specifications. Speed reductxon 18 3. Pressure angle is 20°, Helix -

- angle is 15°. The material for both the gears is C45 steel. Allowable static

()

stress is 180 N/mm?, “surface endurance. limit 800 N/mm?. Youngs
/modulus of the material = 2'x 105 N/mm=. Assume minimum numbe1 of -
_tecth as 20 and med1um shock condltlons v = 16. m/s. R

Des1gn a pait of bhevel gears to transnnt 10kW - at a pinion speed of

1440 rpm. Required transmission ratio is 4. Material of gears - is
15 Ni 2Cr 1 Mo 15 steel (BHN = 400). The- tooth profiles of the gears are

of 20° -composite form. Assume mininium . numbe1 of teeth as

20,v = 5m/s and lmedmm shock Cond1t1ons

"_‘or"'

2 0817

| .-.V(b)r'

15.

W

16.

(a) |

(@)

()

A hardened stoel worm 1otates at 1440 rpm and tlansnnts 12 kW to a.

“phosper bronze gear. The speed of the- worm wheel’ Should be

60 +3% rpm. Design the wor ni gear drive if an efﬁ(uency of atleast 82% is
desired. Assume q = 1, medlum shock cond1t1ons v = 5 m/s plessule
angle = 20° o

A smgle plate clutch tlansmlts 20 kW - at 900 r pm 'l‘he mammum '
pressure intensity between. the plates is 85 kN/m2. The ratio of radii is
1.25. Both sides of the plates are effective and the ¢o efficient of friction is -
0.25. Deterinine @) The inner diameter of the plate and (u) the axial force

.- to engage the clutch Assume theory of umfonn wear.

Or

‘Determine the capacity and the main dimensions of a double block brake
~for the following data: The brake sheave is mounted on the. cast iron .
* drum shaft. The hoist with its load weighs 45 kN and moves downwa1 ds

with a velocity of 1.15 m/s. The pitch diameter of the hoist drum is

-1.25 m. The hoist must be- stopped within a distance of .3.25 m..The
 kinetic energy of the drum.may be.neglected. Assume sintered metal
" block shoe, equal friction force on each shoe Contmuous service and poor ‘

heat condltion

PART C— (1 X 15 = 15 matks)

- The transpmte} of a heat treatment furnace is driven by a 45 l{W ¢
1440 rpm induction motor through a chain drive with a speed reduction
-ratio of 2. 4. The transmission is horizontal with bath type of lubrication.
Rating is Contindous with 3 shifts per day.. Design the eomplete chain
- drive. Assume center distance as 500mm and service factor as 1.5..-

Or

A woﬂ(shop crane is l1ftmg a load of 25 kN thlough a wire 10pe and hook
 The welght of the hook ete., is 15 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 1m/s?. Calculate the diameter of the wire rope. Take a

factor of safety of 6 and E for the wire is 80. kN/mm? The ultimate stress
may be taken as 1800 MPa. The cioss sectional area of the svire rope may

: be taken as 0 38 times the square of the wire 1ope dlameter

;
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