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10.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

What is meant by dynamically equivalent system?

What is the function of a flywheel in a prime mover?
What do you mean by partial balancing of primary forces?
Define the term Swaying Couple.

What do you mean by period of vibration and cycle?
Define the terms: Free and Forced Vibrations.

‘What is meant by Critical damping?

Write the equation for the displacement of forced-damped
vibration.

What is the difference between a governor and a flywheel?

Define: Stability of a governor.
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11. (a) The length of the connecting rod of a vertical (16)
double acting steam engine is 1.5m. The
diameter of the cylinder is 400mm and a stroke
of the engine is 600mm. The crank is rotating at
200 r.p.m. in the clockwise direction. The crank
has turned through 40° from the top dead centre
and the piston is moving downwards. The steam
pressure above the piston is:0.6N/mm? and below
the piston is 0.05N/mm? The mass of the
reciprocating parts is 200kg. The diameter of the
piston rod is given as 50mm. Find the thrust on
guide bars and crank — shaft bearing and also
turning moment on crank — shaft.

Or

(b A machine requires a torque of 500 + 50 SinfN-m (16)
to drive 1t, where 0 is the angle of rotation of
shaft measured from a certain datum. The
machine is directly coupled to an engine which
produces a torque of 500 + 60 Sin20N-m. The
flywheel and the other rotating parts attached to
the engine weigh 500N and have a radius of
gyration of 0.4m. The mean speed is 180r.p.m.
Determine, the fluctuation of energy, the
percentage fluctuation of speed and maximum
and minimum angular acceleration of the
flywheel and corresponding shaft positions.

12. (a) An inside cylinder locomotive has its cylinder (16)
centre lines 0.8m apart and has a stroke of 0.6m.
The rotating masses are equivalent to 150kg at
the crank pin and the reciprocating masses per
cylinder are 300kg. The wheel centre lines are
1.8m apart. The cranks are at right angles. The
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whole of the rotating and 2/3 of the
reciprocating masses are to be balanced by
masses placed at a radius of 0.5m. Find

(1) The magnitude and direction of the
balancing masses

(i) The fluctuation in rail pressure under one
wheel and

(iii) The variation of tractive effort and

(iv) The magnitude of swaying couple at a
crank speed of 300 r.p.m.

Or

Four masses 150kg, 250kg, 200kg and 300kg are
rotating in the same plane at radii of 0.25m, 0.2
m, 0.3m and 0.35m respeetively. Their angular
location is 40°, 120°, and 250° from mass 150kg,
respectively measured in counter-clockwise
direction. Find the position and magnitude of the
balance mass required, if the radius of rotation is
0.25m.

A machine of mass 10kg is supported on springs
and dashpots. The total stiffness of springs is
5N/mm and total damping is 0.075N/mm/s. The
system is initially at rest and a velocity of
100mm/s is imparted to the mass. Determine:

(i)  The displacement and velocity of mass as a

function of time and

(i) The displacement and velocity after onme
second.

(16)

(16)
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Or

In a single ~ degree damped vibration system; a
suspended mass of 3.75kg makes 12 oscillations
in 7 seconds when distributed from its
equilibrium position. The amplitude of vibration
reduces to 0.33 of its initial value after four
oscillations. Determine:

(i)  Stiffness of the spring
(i)) Logarithmic decrement
(i) Damping factor and

(iv) The damping coefficient

A vehicle of mass 1500kg is approximated by a
single degree of freedom system as illustrated in
the fig-1. The total equivalent system stiffness is
0.15MN/m.  Assuming that the wheels are
always in contact with the road. Determine the
transient response and the steady state
amplitude of vibration, if the vehicle goes over a
bump shown in Figure with a speed of 20km/h.

1500k

0.15MN/m

18y

(18)
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(b) A vertical reciprocating air compressor driven by (16)
a variable speed drive in the range 350 to 1000
r.p.m., has a mass 300 kg is mounted on isolators
having stiffness 250kN/m and a damping
constant 825Ns/m. The rotating mass is balanced
and the total reciprocating mass is 12.5kg. The
crank radius is 7.5cm. Considering only the
primary inertia force, determine:

()  Amplitude of vertical oscillation of the
compressor and phase angle between the
motion and the excitation force at 350 rpm.

(i) Maximum amplitude of vibration and the
speed at which it occurs

(it) Range of operating speed for H(w) =1 and
H(w) £0.5.

Iong. The weight of each ball is 40N and that of
the sleeve is 200N. The radius of rotation of the
balls is 150mm when the sleeve begins to rise
and reaches a value of 150mm for maximum
speed. Determine the speed range of the
governor. If the friction at the sleeve is
equivalent to 20N of load at the sleeve,
determine how the speed range is modified.

[15. (a) The arms of porter governor are each 200mm (16)

Or

(b} A Hartnell governor moves between 300rpm and (16)
320rpm for a sleeve lift of 20mm. The sleeve
arms and the bell arms are 80mm and 120mm,
respectively. The levers are pivoted at 120mm
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25N. The bell arms are parallel to the governor
axis at the lowest equilibrium speed. Determine:

()  The loads on the spring at the minimum
and maximum speed, and

(i)} The stiffness of the spring.
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