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REGULATIONS 2007
FIFTH SEMESTER
ME 1301 — DYNAMICS OF MACHINERY
MECHANICAL ENGINEERING

Time: Three Hours Maximum:100 marks

8.

9.

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

Define the terms: (i) Piston effort and (i) Crank effort
What is meant by dynamically equivalent system?

Compare the magnitude and direction of the unbalanced
forces in the case of rotating masses and reciprocating
masses.

‘Write short note on primary and secondary balancing.

Define “degree of freedom” in vibration analysis.

What is the difference between viscous damping and
coulomb damping?
Write down the expression for force transmissibility in

forced damped vibrating system.

What is meant by vibration due to unbalance?

Define Isochronism and stability of governor.

10. What do you mean by gyroscopic stabilization of ship?
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PART—B (5x16=80 marks)

The length of crank and connecting rod of a steam
engine are 0.4 m and 2 m respectively. The speed of
crank is 180 rpm in clockwise direction. Determine
the velocity and acceleration of the piston when the
crank is at 45° from the inner dead centre position.
Also determine the position of the crank for zero
acceleration of the piston. (16)

Or

The crank shaft of a punching machine runs at a
speed of 300 rpm. During punching of 10 mm
diameter holes in mild steel sheets, the torque
required by the machine increases uniformly from
1000 N-m to 4000 N-m while the shaft turns through
40°, remainsg constant for the next 100°, decreases
uniformly to 1000 N-m for the next 40° and remains
tonstant for the: next 180°. This cycle is repeated
during each revolution. The power is supplied by a
constant torque motor and the fluctuation of speed is
to be limited-to +3% of the mean speed. Determine
the power of the motor and the moment of Inertia of
the flywheel fitted to the machine. (16)
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C and D as shown below: (16}
A B [§ D
"Mass (kg) 18 14 16 12

Radius (mm) 50 80 70 60

The masses B, C and ) revolve in the planes 80
mm, 160 mm and 280 mm respectively from the
plane of mass A and are angularly located at 60°,
135° and 270° respectively measured clockwise from
the mass ‘A’ located at the end of the shaft. The
shaft is dynamically balanced by two masses which
are located at 50 mm radii and revolving in planes
mid way between thosé of masses A & B and
masses C & D respectively. Determine the

magnitude and position of balancing masses.  (16)

Or
(b) A twin cylinder uncoupled inside cylinder locomotive
has 300 mm long cranks at right angles. The
distance between centre lines of cylinder is 0.7 m.
The wheel central lines are 1.6 m apart. The
reciprocating mass per cylinder is 300 kg. The
driving wheel diameter is 1.8 m. If the hammer blow

is not to exceed 45 kN at 30 m/s, determine.
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(ii) The variation in tractive effort

(1)) The maximum swaying couple. (16)

(a) A vibrating system consists of a 4 kg mass, a spring

with stiffness of 3.5 N/mm and a dashpot with
damping coefficient of 100 N/m/s. Determine,

(1) Damping factor

(ii) Damped Natural frequency

(iii) Logarithmic decrement

(iv) Ratio of two successive amplitudes. (16)

Or
Explain Over damping, Under damping and Critical
damping with the help of neatly derived expressions
and examples. (16)
A machine having a mass of 100 kg and supported
on springs with total stiffness of 800kN/m, has an
unbalanced fotating element which results in a
disturbing force of 400 N at a speed of 3000 rpm.

Assuming a damping factor of 0.2 Determine:
(1) The amplitude of motion due to unbalance.

(iiy  Transmissibility and

(ili)  The force transmitted. (186)
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b)

(a)

Or

A compressor has a mass of 100 kg and the mass of
reciprocating parts is 2 kg which moves through a
vertical stroke of 0.08 m with SHM. The machine is
mounted on four springs. (A) Neglecting damping,
calculate the combined stiffness of the spring in
order that force transmitted is 4% of the applied
force, when the speed of rotation of the crank shaft
is 1000 rpm. (B) When the compressor is actually
supported on the springs, it is found that damping
reduces the amplitude of successive free vibrations
by 25%. Determine the force transmitted to the

foundation (i) at 1000 rpm and (ii) at resonance. (16}

A Proell governer has equal arms of length 300mm.
The uppetr and lower ends of the arms are pivoted
on the axis of the governor. The extension arms of
the lower lines are each 80mm long and parallel to
the axis when the radii of rotation of the balls are
150mm and 200mm. The mass of each ball is 10kg
and mass of central load is 100kg. Determine the

range of speed of the governor. (16)
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Or

Determine the angle of inclination with respect to
the vertical for a two-wheeler having the following

details while negotiating a curve of radius 50 m.

Combined mass of vehicle with rider = 260 kg
C.G with rider in vertical position = 0.6m

Moment of Inertia of each road wheel = 1 kg.m?

Moment of Inertia of flywhee! = 0.3 kg.m?
Speed of the vehicle = 25 m/s
Diameter of wheel =06m
Speed, of engine is 5 times that of road wheels and
in same direction. 16)




