14ME 501

Hall Ticket Number:

II/IV B.Tech (Regular/Supplementary) DEGREE EXAMINATION

November, 2019 Mechanical Engineering
Fifth Semester Machine Dynamics

Time: Three Hours

Maximum: 60 Marks

Answer Question No. 1 compulsorily.
Answer ONE question from each unit.
1. Answer all questions

a)
b)
c)
d)
€)
f)
g)
h)
i)
)
k)
)

2. a)
b)

b)

(1X12 =12 Marks)
(4X12=48 Marks)
(1X12=12 Marks)

Explain briefly D’ Alembert’s principle.
Differentiate between a fly wheel and a governor.
Describe in brief stability of a Governor.
Differentiate clearly the terms Static Balancing and Dynamic Balancing.
What do you mean by Gyroscopic Torque?
Clarify in brief about the gyroscopic effect of rolling motion on naval ship.
Define Logarithmic Decrement.
What is vibration Isolation?
Differentiate Viscous Damping from Coulomb damping.
What is meant by critical damping coefficient?
List out any two vibration measuring Instruments.
What do you mean by Whirling speed of a shaft?
UNIT I
By means of neat sketch, derive velocity and acceleration of piston of slider crank mechanism. 4M
A vertica! petrol engine 100 mm diameter and 120 min stroke has a connecting rod 250 mm iong. &M
The mass of the piston is 1.1 Kg, Speed is 200 rpm and the expansion stroke with a crank angle 20°
from TDC, the gas pressure is 700 KN/m?. Determine i) Net force on the piston, ii) Resultant load
on the gudgeon pin, iii) Thrust on the cylinder walls and iv) the speed above which other things
remaining same, gudgeon pin load would be reversed in direction.
(OR)
Derive an expression for stiffness of the spring used in Hartnell governor with the help of neat 4M
ketches.
j\ Porter governor has equal arms each 250 mm long and pivoted on the axis of rotation. Eac.h ball 8M
has a mass of 5 kg and the mass of the central load on the sleeve is 15 kg. The radius of rotation of
the ball is 150 mm when the governor begins to lift and 200 mm when the governor is at maximum
speed. Find the minimum and maximum speeds and range of the governor.
UNITII

A, B, C and D are four masses carried by a rotating shaft at radii 100 mm, 125 mm, 200 mm and 12M
150 mm respectively. The planes in which the masses revolve are spaced 600 mm apart and the mass
of B, C and D are 10 kg, 5 kg and 4 kg respectively. Find the required mass A and relative angular
settings of the four masses so that the shaft shall be in complete balance.
(OR)
Discuss the effect of gyroscopic couple on naval ships with neat sketches. ) 6M
Each wheel of a motor cycle is of 600 mm dia and has a moment of inertia of 1.2 kg-m>. The total 6M
mass of the motor cycle and the rider is 180 kg and the combined center of mass is 580 mm above
the ground level when the motor cycle is upright. The moment of inertia of the rotating parts of
engine 0.2 kg-m?. The engine speed is 5 times the speed of the wheel and is in th; same Sense.
Determine the angle of heel necessary when the motor cycle takes a turn of 35 m radius ata speed
of 54 km/hr.
P.T-Ol
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6.

a)

b)

a)

a)
b)

a)
b)

UNIT I11

Determine the Natural frequency of the spring, Mass & Pulley Sys

tem shown below. The hanging

Mass is m, pulley mass and radius are M and r and spring stiffness k. 6M
//-— .
pulley
A
N b
;’;J k

State the energy principle applicable for undamped free vibrations

for a single D.O.F.

- Derive the equation of motion

undamped system using the energy principle. 6M
(OR)
for logarithmic decrement in an under damped vibration of the system. 6M

A mass of | kg is to be supported on a spring having a stiffness of 9800 N/m. The damping 6M

coefficient is 5.9 N

-sec/m. Determine

a) the Natura| frequency of the system,
b) the logarithmic decrement and
¢) the amplitude after three cycles, if the initial displacement js 0.003 m.

UNIT IV

Derive the equation for Transmissibility?
A machine having a mass of 100 Kg and supported on spring of total stiffness 7.84 x10° N/m has an 6M
unbalanced rotating element whijch results in a disturbing force of 392 N at a speed of 3000 rpm.
Assuming the damping factor as (.2. Determine a) The amplitude of motion due to unbalance

ity and c) the transmitted rorce to the foundation,

b) the transmissibi]

(OR)

of the disc shaft may be taken as 49 N-sec/ m. If the shaft rota

e modulus of elasticity as 1.96x]0'! N/m?.

———Ef':&,ﬁ'@ﬁﬁx?-k

6M

6M

idway between the bearings. The 6M
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