USN 15AU52

Fifth Semester B.E. Degree Ex inv; ﬁtlon June/July 2018
Dynamics of} fachines
\\(S ;
Time: 3 hrs. @\ Max. Marks: 80

() <
Note: Answer any FIVE full que,vttbns;?ch oosing one full question from each module.

~ Module-1

1 a. Define equilibrium of 2, fdrcu 3 force, two force and torque members with neat sketches.
RS (06 Marks)

NN
b. The Fig.QI(b) shqws 3$lider-crank mechanism. A force of F = 3000 N is applied on the
slider. Determme\\armus forces on each member and also the driving torque T; on the
crank.

50, will be treated as malpractice.
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2 a. Define Inertia force and inertia torque. \ S (02 Marks)

b. Give the statement of D-Alembert’s prm01ple q k(‘%\ ~ (02 Marks)

¢. The connecting rod of a gasoline engine is 300 mm long betweenfﬁs\)cemers It has a mass of
15 kg and mass moment of inertia of 7000 kg/mm?. The cent{‘&)‘,f gravity is at 200 mm from

its small end centre. Determine the dynamical equivalent two\iméss system of the connecting

rod if one of the mass is located at the small end centre(mf).» (12 Marks)
RN
Module-2 Y
3 a. What do you understand by static balancing and dynamlc balancing? (04 Marks)

b. A shaft carries four rotating masses A, B,<C and D in this order along its axis. The mass A
may be assumed concentrated at a radius Icf 120 mm, B at 150 mm, C at 140 mm and D at
180 mm. The masses of A, C, D arédl kﬁ Kg, 10 kg and 8 kg respectively. The planes of
revolution of A and B are 150 mm apart and of B and C are 180 mm apart. The angle
between A and C is 90°. If the sh@&[trs in complete dynamic balance, determine:

i) The angles between the radﬁ*of A,Band D
ii) The distance between, 15? pjanes of revolution of C and D

2. Any revealing of identification, appeal to evaluator and /or equatioris written eg, 42+8

iii) The mass B. \,\\,/; (12 Marks)
’( >
o~ \\v 2/ OR
4 An air compressor i;las four vertical cylmders 1, 2, 3 and 4 in line and driving cranks at 90°

intervals reach E}aelr uppermost positions in thls order. The cranks are of 150 mm radius, the
connectin; "‘“st> 500 mm long and the cylinder centre line 400 mm apart. The mass of the
remprpc&r\/ﬁ parts for each cylinder is 22.5 kg and speed of rotation is 400 rpm. Show that
there\én no out of balance primary or secondary forces and determine the corresponding

m{p es; indicating the position of No.1 crank for maximum values. The control plane of the

& ~m§cﬁme may be taken as reference plane. (16 Marks)
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Turning moment curve for one revolution ofa mul‘t\i;‘(};ﬁiﬁder engine above and below line of
mean resisting torque are given by —0.32, +4

:?;r?.\%l, +3.29, -3.16, +2.32, -3.74, +2.71
and —2.45 sq.cm. The vertical and horizon,’ggl??"\c%téé are 1 cm = 60000 kgem and 1 cm = 24°
respectively. The fluctuation of speed is Jimited to +1.5% of mean speed which is 250 rpm.
The hoop stress in rim material is lirpii&\i\\éit{tb‘% kg/em®. Neglecting effect of boss and arms
determine suitable diameter and c,r-ff%ffg‘é’ction of flywheel rim. Density of rim material is
0.0072 kg/cn’. Assume width q_f\rii:r{;/;eqixal to 4 times its thickness. (16 Marks)

, %7 OR
Explain following: (i) Ser_ﬁéiﬁ@eness (ii) Stability of governor. (04 Marks)
In an engine governq\éb\f\}g}ié porter type, the upper and lower arms are 200 mm and 250 mm
respectively and aré.pivoted on the axis of rotation. The mass of sleeve is 15 kg, the mass of
each ball is 2 kg a:ﬁﬁ friction of the sleeve together with the resistance of operating gear is
equal to a l@’é@é?% N at the sleeve. If the limiting inclinations of the upper arms to the

vertical age%b\%nd 40°, find taking friction into account, range of speed on the governor.
Q\i:‘\\\)\V X (12 Marks)

<\§\>f§"\7'/ Module-4 NG
Zgﬁ}‘qﬁéfate laws of friction. (04 Marks).

Qlfetive an equation for frictional torque developed in a flat pivot bearing. (06 Maiks)

a
N

N\

SN shaft has a number of collars integral with it. The external diameter of the gollar is

3\

-

op

5”400 mm and the shaft diameter is 250 mm. If the intensity of pressure is 039 N/mm’

M)
¥

)

(uniform), and the coefficient of friction is 0.05, estimate the power absorbed \»v\vkgit%r})fhe shaft
runs at 105 rpm carrying a load of 150 kN and number of collars required. - ) (06 Marks)

OR
Derive an expression for centrifugal tension in the belt. R (04 Marks)
A pulley is driven by a flat belt, the angle of lap being 120°. }Fhé;;pelt is 100 mm wide by
6 mm thick and density 1000 kg/m’. If coefficient of frictiqiis,0.3 and maximum stress in
the belt is not to exceed 2 MPa, find the greatest power ygl{i@\h\»%ﬁe belt can transmit and the
corresponding speed of the belt. (3 )N (12 Marks)

Module-5 &)

Derive an expression for gyroscopic couple onca rotating disc processing about vertical axis.

T (06 Marks)
Find the angle of heel with respect to th lyg:rfica! of a two wheeler taking a turn. Given
combined mass of vehicle with its rid\@éf:i,,OV’kg; moment of inertia of the engine flywheel
0.3 kgm?; moment of inertia of each rg\;}d ‘wheel 1 kgm?; speed of engine fly wheel 5 times
that of road wheels and in the C\s’é{ﬁffeﬁdirection; height of c.g. of rider with vehicle 0.6 m;
2 wheeler speed 90 kmph; w!qgs}jﬁjgﬁfus 300 mm; radius of turn 50 m. (10 Marks)

O
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o
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The following parti\quja\rs"“relate to a symmetrical circular cam operating a flat faced

follower: SN
Least radius =,16 \‘m‘, nose radius = 3.2 mm, distance between cam shaft centre and nose
centre equalg iimm, angle of action of cam equals 150° and cam shaft speed equals
600 rpm.//;::j-'-‘\‘;\i:::f'

Assur}}iﬁggqfha“t there is no dwell between ascent and descent, determine the lift of the valve,
the flank ridius and the acceleration and retardation of the follower at a point where circular

Q{S’s%}ﬁé/rges into circular flank. (16 Marks)
A\
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