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Note: This question paper contains two parts A and B.

é.a)

Illustrate your aiswers wrt/t NEAT sketches wherever necessary

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
19 marks.. and may=.have-a-..b cas sub questions. :

PART - A

N b e egpie, L

: What do you understand by self lockmg brake and self—energlzed brake"? [2]

List the assumptions made in estimating the HP absorbed by friction in a footstep

bearing. [3]
What is the difference between the Porter and Proell governors? 2]
What do you mean by Equivalent Inertia force ? [3]

';{be done‘7 """"""" [3]
What is torsionally equivalent shaft? [2]
Explain briefly, with sketches the longitudinal, transverse and torsional free vibrations.
(3]
~.l’ART .B

An aeroplane makes a half mrcle of 100 m radius towards when ﬂymg at 400 kmph.
The engine and propeller of plane weigh 500 kg, and have a radius of gyration of
30 cm. The engine rotates at 3000 rpm ccw, when viewed from the front end. Find the
gyroscopic couple.

Derive the condition for. the llmltmg lue of the Angle of heel (0) to avoid

[5+5]

Maiﬁ'iflarks;; 75"
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Refer to Fi igure 1.

necessary for static equilibrium. Determme also the pin forces [5+5]
1000N
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Figure 1

100 kW is transmitted at 3000 rpm by a multiple disc friction clutch. The plates are

having~friction surface with a cogfficient-of frictian 0:07, and the. axjal intensity of -
pressure-is not to- eXCeed 1.5 bar External radius ds-1. 25 times the: mternal radius, and

/the external radius i$ 2:5 cm. Determitie the number of' plates needed f o transmit the"

required torque. Assume uniform wear. [10]
OR

A torsion dynamometer is ﬁtted on a turbine shaft to measure the angle of twist. It is

observed that the shaft twists 2° in a length of 5 m at 600 rpm. The shaft is solid and has

a diameter of 250‘mm If the modulus of rigidity i is 84 GPa, find the ower. transmrtted L,

by the turbme

‘Which-ofthe two assump’uons umform mtensrty of pressure or umform rate of wear,: ..

will you make use of in designing a friction clutch, and why? Give reason. [5+5]

In a turning moment diagram, the areas above and below the mean torque line, taken in
order, are : 5.81, 3.23, 3.87, 5.16, 1.94, 3.87, 2.58, and 1.94 cm? respectively. The

scales of the dlagram are: Tummg moment = 1 cm = 7 kN -m; Crank angle >

[10]

OR
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b)

/,.th’e"cerrespondmg , : L
‘In a spring — mass vrbratlng system the natural frequency of vrbratlon is 3 56 Hz '

Draw a neat sketch of Proell governor. Establish a relation among the various forces

acting on the bent link.
Determme the: (1) maxrmum speed (11) mrmmum speed (111) range of speed of a Watt

mg

The followmg data refer to two cylmder lecomotw Wrth cranks at 90 Recrprocatmg

‘mass | per cylindér = 300-Kg ; Crank radius’= 0.3‘m ; Driviiig whéel diaretér = 1.8 m;*

Distance between cylinder centre lines = 0.65 m ; Distance between the driving wheel
central planes = 1.55 m. Determine a) the fraction of the reciprocating masses to be
balanced, if the hammer blow is not to exceed 46 kN at 96.5 kmph, b) the variation in
tractive effort and c¢) the maximum swaying couple. [10]
OR b e a e

The correspondmg radu of rotation are 0 2 m, 0.15 m, 0 25 m and 0. 3 m respectlvely.
and the angle between successive masses are 450 75° and 135°. Find the position and
magnitude of balance mass required if its radius of rotation is 0.25m. [5+5]

In the case of free torsronal Vrbratrons of two — rotor system prove. that the node

When the amount of suspended mass is increased by 5 kg, the natural frequency is

lowered to 2.9 Hz. Determine the original unknown mass and the spring constant. [5+5]
OR

Find the frequency of transverse vibrations of a shaft which is simply supported at the

ends and-is of 40 mm in-diameter. Fhe length of the:shaftis-5 m. The-shaftcarries three .

pomt loads of masses: 15 kg, 35 kg and 22:5kgat Lm 2 m-and 3.4 fn. respeetrvely from,

‘the left sipport. ‘The Yourig’s modulus forthe maferiaf of thi¢ shaft'is 200 GN/m?. The *

weight of the shaft is 18.394 N per meter length.
Describe, with relevant sketches, the Equilibrium method to find the natural frequency

of free longitudinal vibrations. [5+5]




