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I nstructions to theé candidates ™

1)
2)
3)
4)
5)

Q1) g
b)

c)

Q2) &)

Ansier ;-ourquestions from the following.

Draw/neat labeled diagrams wherever necessary.
Figurestathe right side indicate full marks.

Use of\on programmable electronic calculator is permitted.
Assurrie Suitable/Standard data if necessary.

Classify the bearings as per direction Offorce’and type of friction?  [4]

State the assumptions and writethe Reyrald’s equation for 2-D flow and
explain the significance of eagh term injt? [6]

A ball bearing issubjected to.E)= 3 kN, N =720 rpm having expected life

10000 hrs. at 95% reliabi ity Cal citate the dynamic load carrying capacity

of the bearing at 90% of eliability. Also find System reliability for such 4

bearings. [7]
OR

A singlerow deep grooveball bearing subjected to following work cyéie.

If L. =8000 hrs. Selectbearing from thefollowing table. What isaverage

10h

speed of bearing? [6]
F F. oo X Y Race C, | Spegd | Fraction
(kN) | (kKN) Rotating pm of cycle
1.5 02510 0 |Nner 12 400 1/10
1.0 0.75 056 | 2 outer ¥8 S00 14
5.0 1.1 | 0.56 2 INner 1.5 600 1/2
1.0 - | 1.0 0 outer 20 800 | Remaning
C (kN) 29.6 46.2 74.1 99.5

Bearing No 6011 6211 6311 6411

PT.O.



b)

Q3) 8

b)

Q4) 8

b)

Q5) 8

b)

Derive the Petroff’s equation for hydsodynamic bearing. Also state its
limitation? [7]

Twoidentical ball bearingsA and B are used in two different applications.
The load on the bearing B isrhalf of that bearing A. The remaining
conditions are identical. What will be the expected life of bearing B as
compared to bearing’/A. [4]

What are thegharatleristicsfor material used for brake lining? Namethe
materialslised? [4]

Explan Disc brakes and mention advantages and disadvantages of disc
brake, [6]

Draw afigure for is Internal expanding shoe brake and write the
assumptions on which its analysis depends? State the observations made
whenthevehiclewill betravellingin ‘reverse’ fofanti-clockwiserotation
of\brake drum? [7]

OR

What are the two theories apptictl to friction plates? Why clutches are
usually designed on the basis-af:dniferm wear? [4]

What are the desirable pragertiestor good friction material? Name the
friction materials used;irrclutches. [6]

Draw neat sketch diagram of-Cone clutch and explain construction and
working. State the advantages, disadvantages and practical applications
of Cone clutch? b7

What isstructuraformula? Write any three structural ferrviulaefor twelve

speed gear box. [6]
Differentiate between arithmetic, geometric and“HarmoniC progressions
in case of design of gear box. [6]
Draw the structure diagrams and gear box arrangementsfor thefollowing
equations, [6]
)2(1) 3(2); 1) 2(3) 3(2); ii) 3 (1) 2(3); d)-3(2) 2(1)

OR
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Q6) a)
b)

Q7) 8

b)

Q8) a

b)

Explain the significance of geometricprogression ratio. [6]

Explain theterm: Transmission rangé with reference to machinetool gear
box. [6]

Draw speed diagram and layout for a six speed gear box having the
following structural formula i) 2 (3) 3 (1); ii) 2 (1) 3 (2). The output
speeds are 160 rpmy minirium and 1000 rpm maximum. The motor shaft
speed is 1440 prh. [6]

DefineDegree afHybridization. Explainin detailsMicro Hybrid and Mild
Hybrig. [6]

Explan haw the performance analysis carried in Serjés and parallel of
Hybrid Electric VVehicles? [6]

Exptan the Sizing performancefor Hybrid ElectricVehicle Components?
Expbain the optimal sizingin HEV components$? [6]

OR

Explain Hybrid Electric Vehiclewith thehelp of block diagram?What are
the advantages and disadvantages of Hybrid Electric Vehicles? [6]

Explain The basic modes éf operations used Hybrid Electric Vehicle? 6]

Explain how the perforranceranalysis carried in Series and parallel of
Hybrid Electric Vehicies? [6]
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