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

Fifth Semester
Mechanical Engineering

ME 1301 — DYNAMICS OF MACHINERY

(Common to Fourth Semester Mechatronics Engineering)

(Regulation 2004)
(Commion to B.E. (Part-Time) Fourth Semester - Mechanical Engineering
Regulation 2005)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Define inertia force and inertia torque.
2. Define Coefficient of fluctuation of energy.
3. Distinguish between static and dynamic balancing.
4. What is hammer blow?
5. Define logarithmic decrement.
6.  What is a node as applied to torsional vibrations?
7. Distinguish between transverse and torsional vibrations.
8. Define magnification factor as applied to forced vibrations.
9. Distinguish between pitching and rolling motion of ships.

10. Define isochronism as applied to governors.
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PART B — (5 x 16 = 80 marks)

The length of crank and connecting rod of a horizontal steam engine are
300 mm and 1.2 m respectively. When the crank has moved 30° from the
inner dead center, the acceleration of piston is 35 m/s? The average
frictional resistance to the motion of piston is equivalent to a fogce of
550 N and net effective steam pressure on piston is 500 kN/m?2. The
diameter of piston is 0.3 m and mass of reciprocating parts is 160 kg.
Determine (i) Reaction on the cross-head guides; (i) Thrust on the
crank-shaft bearings; and (iii) Torque on the crank shaft.

Or

The turning moment diagram for a multi-eylinder engine has been drawn
toa scale of 1 mm to 500 N-m torque and 1 mm to 6° of crank
displacement. The intercepted areas between output torque curve and
mean resistance line taken in order form one end, in sq. mm are: -30,
+410, 280, +320, -330, +250, —360, +280, —260 sq. mm when the engine
is running at 800 r.p.m.. The engine has a stroke of 300 mm and total
fluctuation of speed is not exceed 2% of the mean speed. Determine a
suitable diameter and cross-section of the flywheel rim for a limiting
value of the safe centrifugal stress of 7 N/fmm?. The density of the
material may be assumed as 7200 kg/m?. The width of the rim is to be
5 times the thickness.

Four masses A, B, C and D are attached to a rotating shaft with radi
50 mm, 62.5 mm, 100 mm and 75 mm respectively. The distance betweer
planes A and B, between planes B and C and between plane
C and D are 600 mm each. The masses B, C and D are 20 kg, 10 kg an
8 kg respectively. If the shaft is in complete balance, then find

@) Magnitude of mass A and

(i) Relative angular positions of the four masses.

Or

A four-cylinder vertical engine has cranks 225 mm long. The planes
rotation of the first, second and fourth cranks are 600 mm, 300 mm ar
300 mm respectively from the third crank and their reciprocating mass
are 100 kg, 120 kg, and 100 kg respectively. Find: (i) mass of tl
reciprocating parts for the third cylinder and (ii) the relative angul:
positions of the cranks in order that the engine may be incomple
primary balance.

() Find the damping factor of a vibrating system which consists of
mass of 3.5 kg, a spring of stiffness 2.5 N/mm and a damy
coefficient of 0.018 N/mm/s. What is the natural frequency
damped vibrations? w
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(i) A shaft, simply supported at the ends, is 20 mm in dianteter and
. 600 mm in length. The shaft carriers a load of 19.62 N at its centre.
The weight of shaft per metre length is 248.2 N. Find the critical
speed of the shaft in rpm. Take Young’s modulus for the shaft
material as 200 GN/m?. (8

Or

The moment of inertia of three rotors A, B and C mounted on a shaft are
respectively 7.5 kg m?, 22.5 kg m? and 12.5 kg m? The distance between
A and B is 1.25 m and between B and C is 4 m. The shaft is 40 mm in
diameter and modulus of rigidity for the shaft material is 85 GN/m2.
Find: (i) the frequency of torsional vibrations, (ii) position of nodes and
(iii} amplitude of vibrations

A single cylinder vertical petrol engine has a mass of 200 kg and is
mounted upon a steel chasis frame. The vertical static deflection of the
frame is 2.4 mm due to the weight of the engine. The reciprocating parts
of the engine has a mass of 9 kg and move through a vertical stroke of
160 mm with simple harmonic motion. A dashpot with a damping
co-efficient of 1 N/mm/s is used to dampen the vibrations. Considering
that the steady—state of vibration is reached determine: (i) amplitude of
the forced vibration if the driving shaft rotates at 500 rpm and (ii) the
speed of the driving shaft at which resonance will occur.

Or

Find the stiffness of each spring when a refrigerator unit having a mass
of 30 kg is to be supported on three springs. The force transmitted to the
supporting structure is only 10% of the impressed force. The refrigeration
unit operates at 420 rpm. Also deduce the expression for transmissibility
used in this problem. .

All the arms of a porter governor are 250 mm long. The upper arms are
hinged at a distance of 40 mm from the axis of rotation whereas the lower
arms are pivoted at a distance of 50 mm form the axis of rotation. The
mass of each ball is 2.5 kg and mass of sleeve is 25 kg. The force of
friction on the sleeve is 20 N. The masses revolve at a radius of 125 mm
at minimum speed and at a radius of 150 mm at maximum speed.
Determine the range of speed.

Or

A ship has a propeller of mass of inertia 2000 kg m? The propeller
rotates at a speed of 360 rpm in clockwise sense looking from stern.
Determine, (i) gyroscopic couple and its effect when ship moves at
30 km/hr. and steers to the left at a radius of 200 m. and (ii) max
gyroscopic couple and its effect when the ship pitches and moving up
having amplitude 10° with time period 20 Seconds. The motion occurs
with SHM.
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