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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FIFTH SEMESTER
MECHANICAL ENGINEERING
ME 1301 — DYNAMIés OF MACHINERY
(REGULATIONS 2007)
Time : Three hours N N Maximum : 100 marks
Ansx{t{er ALL guestions.
l PART A — (10 x 2 = 20 marks)
1.  Explain D* Alembert’s principle.
2. Define coefficient cf fluctuation of speed.
3.  What is complete béiancing?
4. Define Variation in tractive effort.
5.  Explain Longitudinal and Transverse vibrations.

6. What is Isolation factor or Transmissibility ratio?
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11.

Define node.

What are the conditions to he satisfied by an equivalent
system?

What is the difference between governor and a flywheel?

Define Hunting of a Governor.

(@)

®

PART B — (5 x 16 = 80 marks)

A vertical petro}’ engine 100 mm diameter and
125 mm stroke hias a connegting rod 2560 mm long.
The weight of the piston is 12 N. The speed is 2000
rpm. On the expansion stroke, with a crank 20° from
Top Dead Centre, the gas pressure is 700 KN/m?2.
Determine:

(@ Net force‘;t\m the piston.

(ii) Resultant load on the gudgeon pin.
(iii) Crank i)in effort.

(iv) ° Thrust on the cylinder walls and

(v) Speed above which other things remaining
game, the gudgeon load would be reversed in
direction.

Or

The torque extended on the crank shaft of an engine
is given in N-m by the expression T=10500 + 1620
sin 20 — 1340 cos 26. Where ¢ is the crank angle
measured from IDC. Assuming the resistant torque
to be constant. Find
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(a)
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(1) Power Output of Engine
(i) Moment of inertia of the Flywheel.

When mean speed is 1500 rpm and the speed
variation is not to exceed + 0.5%.

A, B, C and D) are fouy” i‘n@sses carried by a rotating
shaft at radii 80, 100 200 gnd 125 mm respectively.
The planes in w};{ch the masses revolve are spaced
500 mm apart and the mass'of B, C and D are 8 kg,
4 kg and 3 kg respectively. Find the required mass A
and the relative angular settings of the four masses
s0 that the shaft shall be in compl}te balance.

Or

The centre distance between the cylinders of inside
cylinder locomotive is 0.8 m. It has a stroke of

k 0.5 m. the rotating mass per cylinder is equivalent to

200 kg at the crank pin, and the reciprocating mass
per cylinder.is 240 kg. The wheel centre lines are
1.7 m apart. The cranks are at right angles. The
whole of the rotating masses and 2/3 of the
reciprocating masses are balanced by masses at a
radius of 0.6 m. Find the magnitude and direction of
the balancing masses. Determine the hammer blow,
variation in tractive effect and the magnitude of
swaying couple at a speed of 300 rpm.

:
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14.
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A vertical shaft 25 mm dia and 0.75 m long is
mounted in long bearing and carries a pulley of
masses 10 kg midway between the bearing. The
centre of pulley is 0.5 mm from the axis of the shaft.
Find (i) Whirling speed and (i) the range of speed
over which it is unsafe to run the shaft. Bending
stress for the shaft when it is rotating at 1700 rpm is
limited to 70 MN/m2. Take E = 200 GN/m?.

Or

A Steel shaft ABéD 1.5.m Jong has flywheel at its
end A and B. The mass of flywheel A is 500 kg and
radius of gyration 0.6 m. The mass of Flywheel D is
700 kg and has a radius of gyration 0.9 m. The
connecting shaft has a dia of 60 mm for the portion
AB which is 0.4 m*long and has a dia of 70 mm for
BC which is 0:5.m long and has a diameter of d for
the portion' 'D which i$:0.6 m long. Determine

() The diameter of the proportion CD so that the
node of the tortional vibrational of the system
will be at the centre of length BC.

(ii) Natural frequency of the tortional vibrations

The modulus of rigidity for the shaft material is
80 GN/m?,

A machine weighing 700 N is mounted on springs of
stiffness 11 kN/cm with an assumed damping factor
of 0.20. A piston within the machine weighing
20 N has a reciprocating motion with a stroke of
75 mm and a speed of 3000 rpm. Assuming the
motion of the piston to be simple harmonic,
determine
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The amplitude of the machine

The phase angle with respect to the exciting
force.

The transmissibility and the force transmitted
to the foundation.

The phase angle gf the transmitted force with
respect to the ex¢iting force.

Or
Explain the Vibration Isolation in detail. ®)

A steel bar at 30 mm wide and 60 mm deep is
supported at two fixed ends 1.5 m apart and
carries a load of 4 KN, midway between them
neglecting the weight of the bar E = 210 Gpa.
What will be the frequency of vibration, if an
additional load of 3 KN is distributed

... uniformly along the length of the bar? (10)

A Turbiné rotor of a ship has a mass of 8 tonnes and
a speéd of 1700 rpm. The rotor has a radius of
gyration of 0.5 m and rotates in a clockwise direction
when viewed from stern. Find the gyroscopic effects
in the following conditions.

@

(i)

The ship sails at a speed of 25 km/hr and
steers to the left in a curve of 70 m radius.

The ship pitches 8° above and 8° below the
horizontal position. The bow is descending
with its maximum velocity .The motion due to
pitching is simple harmonic and the periodic
time is 20 sec.

s K 431
5
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(iii) The ship rolls and at a certain instant, it has
an angular velocity of 0.04 rad/s clockwise
when viewed from stern.

Determine also the maximum angular
acceleration during pitching. Explain how the
direction of motion due to gyroscopic effect is
determined in each case.

Or

. 4
A proell governor has, , equal arms of length 400 mm.
The upper and lower ends of the arms are pivoted on
the axis of the governor. The extension arms of the
lower links are each 90 mm long and parallel to the
axis when the radii of rotation of the balls are
100 mm and 150 mm. The mass of each ball is 9 kg
and mass of the central load is 110 kg. Determine
the range of the speed of the governor.





