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MECHATRONICS ENGINEERING
MCT105: Dynamics of Machinery

Time: ThreeHours Maximum Marks: 100

Answer ALL Questions.-
PART A (10x1=10 Marks)
1. When the crank is at the inner dead centre, or&zontal reciprocating steam engine,
then the velocity of the piston will be
(a) zero (b) minimum (c) maximum (d) nonelugge
2. The ratio of the maximum fluctuation of speedh® mean speed is called
(a) fluctuation of speed (b) maximum fludtaa of speed
(c) co-efficient of fluctuation of speed fne of these
3. A disturbing mass gmattached to a rotating shaft may be balanced single mass m
attached in the same plane of rotation as thatlofuch that
(@) m.r2 = mp.ry (b) mury = M. ©m.mp=r.rz  (d) m/ri=myr;
4. For dynamic balancing of a shatft,
(a) the net dynamic force acting on the sisafiqual to zero
(b) the net couple due to dynamic forces aabimghe shaft is equal to zero
(c) both (a) and (b)
(d) the net dynamic force acting on the is étuane
5. The ratio of the maximum displacement of thedadrvibration to the deflection due to
the static force, is known as
(a) damping factor (b) damping coefficient
(c) logarithmic decrement (d) magnificati@ctor

6. When there is a reduction in amplitude over ywsicle of vibration, then the body is

said to have
(a) free vibration (b) forced vibration
(c) damped vibration (d) undamped afilon

7. A shaft carrying two rotors at its ends will kav
(a) no node (b) one node (c) two nodes thiadde nodes
8. The factor which affects the critical speed shaft is

(a) diameter of the disc (b) span of thaftsh
(c) Eccentricity (d) all of these
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9. A Hartnell governor is a
(a) Pendulum type governor (b) spring l@hgevernor
(c) Dead weight governor (d) inertia governo
10. The engine of an aeroplane rotates in clockdisection when seen from the tail end
and the aeroplane takes a turn to the left. Thecefif the gyroscopic couple on the
aeroplane will be
(a) To raise the nose and dip the tail (@Yip the nose and raise the tail
(c) To raise the nose and talil (d) To dip tiose and tail

PART B (10 x 2=20 Marks)

11. State D’Alemberts principle.

12.Define coefficient of fluctuation of energy.

13. State the conditions for static and dynamic balaci
14.What are different types of balancing machines?
15.What are the different types of vibrations?

16. Define critical or whirling speed.

17.Define logarithmic decrement.

18. Define transmissibility.

19.How governors are classified?

20.Give application of gyroscopic principle.

PART C (5x 14 =70 Marks)

21. a) A vertical petrol engine 100 mm diameter 488 mm stroke has a connecting rod
250 mm long. The mass of the piston is 1.1 kg. 3peed is 2000 r.p.m. On the
expansion stroke with a crank 20° from top deadtreernthe gas pressure is
700kN/nf. Determine: 1. Net force on the piston, 2. Restiltaad on the gudgeon
pin, 3. Thrust on the cylinder walls, and 4. Spedwmbve which, other things
remaining same, the gudgeon pin load would be sexdein direction.

(OR)

b) The turning moment diagram for a multiicgter engine has been drawn to a scale
1Imm = 600 N-m vertically and 1 mm = 3° horizontalljhe intercepted areas
between the output torque curve and the mean aessstline, taken in order from
one end, are as follows : + 52, — 124, + 92, — ¥485, — 72 and + 107 nfijrwhen
the engine is running at a speed of 600 rpm. Iftdia fluctuation of speed is not to
exceed £ 1.5% of the mean, find the necessary ofake flywheel of radius 0.5 m

Page2 of 4



22. a) A shaft carries four masses in parallel ggaA, B, C and D in this order along its
length. The masses at B and C are 18 kg and 12rBggectively, and each has an
eccentricity of 60 mm. The masses at A and D hawveaentricity of 80 mm. The
angle between the masses at B and C is 100° ahHdtveeen the masses at B and A
is 190°, both being measured in the same direclibe. axial distance between the
planes A and B is 100 mm and that between B angl ZD0 mm. If the shaft is in
complete dynamic balance, determine : 1. The mageibf the masses at A and D

2. The distance between planes A and D and 3.ahfalar position of the mass at
D.

(OR)

b) Four massesimm,, mgand m are 200 kg, 300 kg, 240 kg and 260 kg respectively
The corresponding radii of rotation are 0.2 m, 1,5.25 m and 0.3 m respectively
and the angles between successive masses are5454nd 135°. Find the position
and magnitude of the balance mass required, iddais of rotation is 0.2 m.

23. a) A machine of mass 75 kg is mounted on spramgl is fitted with a dashpot to damp
out vibrations. There are three springs each @iheis 10 N/mm and it is found that
the amplitude of vibration diminishes from 38.4 nin6.4 mm in two complete
oscillations. Assuming that the damping force \&#as the velocity, determine: 1. the
resistance of the dashpot at unit velocity ; 2.rdt® of the frequency of the damped
vibration to the frequency of the undamped vibrati@and 3. the periodic time of the
damped vibration.

(OR)

b) A steel shaft 1.5 m long is 95mm in diamdte first 0.6m of its length, 60mm in
diameter for 0.5m of the length and 50mm in diamftethe remaining 0.4m length.
The shaft carries two flywheels at two ends, thst fnaving a mass of 900kg and
0.85m radius of gyration located at the 95mm diamehd and the second having a
mass of 700kg and 0.55m radius of gyration locatethe other end. Determine the
location of the node and the natural frequency reg ftorsional vibration of the
system. The modulus of rigidity of shaft materiaytbe taken as 80GN/m

24. a) A mass of 10 kg is suspended from one eradhalical spring, the other end being
fixed. The stiffness of the spring is 10 N/mm. TWiscous damping causes the
amplitude to decrease to one-tenth of the initzilg in four complete oscillations. If
a periodic force of 150c0s50t N is applied at thessnin the vertical direction, find
the amplitude of the forced vibrations. What isvitdue of resonance?

(OR)

b) A single-cylinder engine of total mass 200 kg i9éomounted on an elastic support
which permits vibratory movement in vertical diieatonly. The mass of the piston
is 3.5 kg and has a vertical reciprocating motidmciv may be assumed simple
harmonic with a stroke of 150 mm. It is desirect tine maximum vibratory force
transmitted through the elastic support to the dagion shall be 600 N when the
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engine speed is 800 rpm. and less than this ahigher speeds. 1. Find the
necessary stiffness of the elastic support, an@dutimgitude of vibration at 800 rpm,
and 2. If the engine speed is reduced below 800, gunwhat speed will the
transmitted force again becomes 600 N?

25. a) A governor of the Proell type has each asthrdm long. The pivots of the upper and
lower arms are 25 mm from the axis. The centrad laeting on the sleeve has a mass
of 25 kg and the each rotating ball has a mass20k@ When the governor sleeve is
in mid-position, the extension link of the lowemars vertical and the radius of the
path of rotation of the masses is 175 mm. The aadrhieight of the governor is 200
mm. If the governor speed is 160 rpm, when in nmodHpon, find: 1. length of the
extension link; and 2. tension in the upper arm.

(OR)

b) The turbine rotor of a ship has a masss003kg. It has a radius of gyration of 0.45 m
and a speed of 3000 rpm clockwise when looking fretarn. Determine the
gyroscopic couple and its effect upon the shipyfien the ship is steering to the left
on a curve of 100 m radius at a speed of 36 km/RWVI2en the ship is pitching in a
simple harmonic motion, the bow falling with its xm@aum velocity. The period of
pitching is 40 seconds and the total angular digprent between the two extreme
positions of pitching is 12 degrees.
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