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B.E./B Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
' 'FIFTH SEMESTER
MECHANICAL ENGINEERING
ME 1301 — DYNAMICS OF MACHINERY

(REGULATIONS 2007)

Time : Three hours ‘ Maximum : 100 marks

10.

Answer ALL questions. '
PART A —(10x2=20 marks)
State D’ Alembertz principle.

Why a flywheel is necessary when thereis a variation in demand and supply of
energies?

What do you mean by balancing? Why it is necessary for high speed engines?
What is meant by partial balancing?

Define logarithmic decrement.

Distinguish’betv‘;veen over damping and under damping.

Write down the expression of force transmissibility for forced damped vibrating

~ system?

What is vibration isolation? What are the various types of isolating materials

" used for isolation?

What is the influence of friction at the sleeve on the performance of a
governor? ’

What do you mean by gyroscopic stabilization of ship?
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PART B — (5 x 16 = 80 marks)

In an IC engine mechanism, the crank radius 400mm and connecting rod
is 950mm long. The diameter of piston is 100mm and net gas pressure
acting on the piston is 15MPa. Find (i) thrust in connecting rod (ii) side
thrust in piston (iii) torque acting on crank shaft (iv) radial force on main
bearings when crank has made 45° from TDC.

Or

The turning moment diagram of an engine rotating at 200rpm is given by
relation T (kN-m) = 15 + 8sin26 — 2cos28 where @ is the crank angle.
External resistance is constant. A flywheel weighing 20kN is fitted on the
engine shaft so that the total fluctuation of speed does not exceed 1%.
Determine the least value of moment of inertia of the flywheel and its
radius of gyration. :

A shaft is supported in bearing 2m apart and project 0.5m beyond
bearing at each end. The shaft carries 3 pulleys one at each end and one
at the middle of its length. The mass of end pulleys is 50kg and 25kg and
their centre of gravity are 20mm and 15mm respectively from the shaft

‘axis. The centre of pulley has a mass of 60kg and its centre of gravity is

20mm from the shaft axis. If the pulley are arranged so as to give static
balance. Determine (i) relative angular positions of the pulleys.
(ii) dynamic forces produced on the bearings when the shaft rotates at
340rpm. - :

Or

The following data refer to a two cylinder locomotive with cranks af, 90°.

Mass of reciprocation parts 300kg
Crank radius ’ 300mm
Diameter of driving wheel 1800mm }
Distance between cylinder axis 600mm

Distance between the driving wheel 1600mm

Determine (i) the fraction of the reciprocating masses to be balanced if
the hammer blow is not to exceed 45kN at 95kmph (ii) variation in
tractive effort (iil) maximum swaying couple.
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The damped vibration records of a spring-mass damper system show the
following data :

Amplitude on the second cycle 12mm

Amplitude on the third cycle 10.5mm
Stiffness of spring 7840N/m
Mass of the block 2kg

Determine the damping coefficient of the vibratory system.
Or

A mass of 100kg is suspended on a spring having stiffness 19.6kN/m and
is acted upon by a harmonic force of 39.2N at undamped natural
frequency. If the damping coefficient is 98Ns/m, determine (i) undamped
natural frequency (ii) amplitude of vibration (iii) phase difference angle.

A mass of 90kg is suspended from a spring which deflects by 20mm. If

the damping coefficient is 0.25 times the critical damping coefficient find

the natural frequency of undamped and damped vibrations also the ratio
of successive amplitudes for damped vibrations. If the mass is subjected

to a harmonic force of 300N and frequency equal to 0.75 times the

natural undamped frequency. Determine the amplitude of forced

vibrations and phase angle. :

Or

A refrigerator unit of mass 30kg is to be supported by three springs. If
the refrigerator unit operates at 500rpm, what should be the value of
springs constant if 10% of the shaking force of refrigerator unit is to be
transmitted to the supporting structure?

In a spring controlled governor, the controlling force is 60N when the

" radius of rotation is 150mm and 22.5N when the radius is 75mm. Each

ball weighs 7.5N. Find the equilibrium speed when the radius of rotation

‘is 100mm. What change is required to make the governor isochronous?

Also determine isochronous speed.

Or




[image: image4.jpg](b) A rotor of a turbine on ship has its axes of rotation parallel to the
propeller shaft and is supported in bearings 5m apart. The rotor has a
mass of 350kg and radius of gyration of 600mm and rotor rotates at
1200rpm in an anticlockwise direction when viewed from the front. If the
ship is making right turn at brad/s, determine the magnitude and
direction of the bearing reactions due to gyroscopic effect.




