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Design of Machine El6ffi+ents - ll
Time: 3 hrs. Max. Marks: 100

Note: l. Answer any FIVE full questions, choosingONE full questionfrom each module.
2. Use of Design data hand book is peintittitl. 

:

3. Any data, if necessary may suitab$4jqsume. l
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I a. It is required to design u fr.U =}gompression spring rmffia to a maximum force of
1250 N. The deflection of#";Spring corresponding t$l-the maximum force is 30mm.
The spring index may be td-${pias 6. The spring is made of patented and cold drawn steel

wire. the ultimate stiee h;:inb modulus of rigidity.,i,m-tn. rpiirrg material are 1090 N/mm2
and 81370 N/mm2 res$"hlide1y. The permissible sheir stress for spring wire may be taken as

50% of the ultimate tensile strength. Determine the following:
i) Wire diameter
ii) Mean coil d[qrnetdr 

".iii) Number, of d6tive coils 'e:,:l "

iv) Frecrlength of the spring i1, (10 Marks)

b. A cons+ifitf;ic spring for an aircra{**f,H,ine valve is to exe#kr maximum force of 5000N under
an ax,ialldehection of 40mm. Bp,iff i,iii: spring have soml@e length, same solid length, and

are subjected to equal maximum shear stress of 850MPa. If spring index for both the springs
is 6, determine the load shared by each spring. , (10 Marks)
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2 a. A plate clutch consists of one pair of co"f;H8tilg surfaces. T,fthnner and outer diameters of
the friction disc-.are l00mm and 20Qffi 1'dCpectively. The" cobfficient of friction is 0.1 and

the permissiH6-,,intbnsity of pressurgiis-'hN/*m2. Assuming uniform wear theory determine
the power transifiitting capacity of the clutch at 750rpq. 

' 
(06 Marks)

b. A rope l.gprn of an elevatorighaving 6501m di{ff8te1 is_ fitted _with a brake drum ofA rope ldfum of an elevator,SpJing 650mm ,$ffittr is fitted with a brake drum of
1m diaii{Sfer. The brake drum'iq,}tovided with fcjuffiast iron brake shoes each subtending an

angle,ff45". The mass o,f,tl,U"'!:tlevator when lopded is 2000Kg and moves with a speed of
2.5mls. The brake has fl{Efirffiient capacity 1o"$op the elevator lri.2.75m. determine :

-",,,,0 Width of brake shobfif ailowable ptffiiie is 0.3N/mm2
iD Heat generated in stopping the elevator.

Use p :0.2. (14 Marks)
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3 a. A cast steel spur gear pinio,n (oo : 138N/mm2) having 21 teeth and rotating at 1500rpm is

required to transmit ltW'tlt$''trigh grade cast iron gear (o6: 56 N/mm2) to run at 500rpm.

The teeth ur" l4!'involute. Determine the module, face width, pitch circle diameters of the
2

pinion an gear using beam strength.
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b. A pair of spur gear is to transmit 15kW at 900rpm of forged steel pinion having design stress

of tZ3trrtpu and 120mm diameter to a^cast steel gear hayj.@design stress of 138MPa which

is to run at 300 rpm. Teeth ur" t+l' involute for,lfi#ermine: i) Module ii) face width
2

iii) Pitch circle diameter of gear and 4 Tangential tooth load. (10 Marks)

4a.

tllt ; ' 
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OR
A pair of helical gear is to transmit l2kW,,;et 1200rpm of pinion. Thb'Velo^c-i1y ratio is 3:1.

Thi pinion has 24 teeth and is made of,Ciil8n steel having design $fe'ss of 86MPa. The gear

is made of cast steel having design stress of 5l.7MPa. Teeth are 141 involute.
,i "t,, 

.,,,,. ' l'.',':::: ::::::: l

Helix angle :25o. Check the S"3f,fair for dynamic load if&dule is 5mm. (10 Marks)

b. Two shafts inclined at 60"aqerffirrrected by a pak of bgyel Sears- to transmit 9kW at 900rpm

of 24 teeth cast steel nr1i"9n*ha#ing design stress of 
.1.]8MPa. 

The gear is made, of cast iron

and is to run at 300$$d#{&s a design stress o,ffiMPa. The teeth are 14- involute.
t:11'ri

Determine the vigpaFuil*imber of teeth on pinion ard g"u., module and pitch circle diameter

of pinion and goar. (10 Marks)

.,,,,,,,,"",{ Modutr6-3
5 a. A 75m fu[ journal bearingof di5meter 75mm supports a load of 10kN. The speed of

the jotfiffi$'ir tZObrp*. the abso& viscosity of the,g{, it 10 x 10-3 PaS and diametral

clea$ndp is 0.001. Determine t fficient of frictioS'"qing :

i) Petroffs equation + "rr" ,,;i,
ii) Mackee equation. (lo Marks)

b. The load on the journatb a?i is 150kN due $it$bine shaft of 300mm diameter running at

1800 rpm. Determine :l;#=': ,.'rriii',.,1o ,:, .,,t:

i) f"ngth ofU"*;g if allowable bearing pressure is 1.6 N/mm2
ii) Coefficient*g{friction (10 Marks)

1;fffi;* ,**,,'"|,,.,,, 
on

a, Select a pin$e row deep groogp. bdll bearing for radial load of 8kN and axial load of 3kN.

The sh*$'-rotates at 1200rp,&r.':the bore diamet€ir*pf the bearing is to be 75mm and the

bearigfffis to operate Offi090 hours. . ' . (10 Marks)

b. The beaiins receives an-a*idt'l'bad of 1000N and radial load 2000N. The bearing operates for
l'" i

10 fiours a day,5 days'L'fupek for 2 yearqn Thdishaft speed is 1000rpm. The shaft diameter is

;;*r" '' ....,.rr,"

Module-4Module-4
7 a. What is Pifu Hap and how do'you control it. (05 Marks)

b. What are thetnctions of diffe'ent type of piston rings? Explain. (05 Marks)

c. Using the following data,6if single acting four stroke engine determine :

i) Dimensions ofpffiflfiead
iD Radialribs

Cyiinder bore : 100mm, Stroke: 125mm, Malimum gas pressure : 5N/mm2,
Indicated meaneff&tive pressure : 0.75N lmfi], Mechanical efficiency : 80o/o,

Fuel consumt'ti&= 0.15Kg per brake power per hour,
Higher calorific value of fuel = 42 x l0r3Jfl{g, Speed : 2000rpm.

"(,,,.',,,,,
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(10 Marks)
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