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Question Paper Code : 13730
B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
Fourth Semester
Mechanical Engineering
ME 236 — DYNAMICS OF MACHINES
(Common to Mechatronics Engineering)
{Regulation 2001)
Time : Three hours ) Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. What are the conditions for a body to be in equilibrium under action of two

forces and three forces?
2. What are turning moment diagram? Why are they drawn?
8. How are the different masses rotating in different planes balanced?
4. Define : Hammer blow and Swaying Couple.
5.  What are the basic elements of a vibratory system?
6.  Define the terms “Vibration isolation’ and ‘transmissibility’.
7. What is meant by the steady state response of the system in case of forced

vibrations?
8. - What is meant by magnification factor in case of forced vibraiéion?
9.  What will be the effect of the gyroscopic couple on a disc fixed at a certain

angle to a rotating shaft?
10. What are the effects of friction and of adding a central weight to the sleeve of a

watt governor?
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PART B — (5 x 16 = 80 marks)

The dimensions of a four-link mechanism aré: AB= 400 mm; BC = 600 mm;
CD = 500 mm; AD = 900 mm and angle DAB = 60°. AD is the fixed link.
E is a point on plate BEC such that BE = 400 mm and CE = 300 mm
plate BEC (BEC Clockwise). A force of 150 N at an angle of 45° acts on
DC at a distance of 250 mm from D. Another force of magnitude 100 N at
an angle of 180° with BE acts at a point E. Find the required input
torque on ink AB for static equilibrium of the mechanism.

Or

The cranks of a three-cylinder single acting engine are set equality at
120°. The engine speed is 540 rpm. The turning moment diagram for each
cylinder is a triangle for the power stroke with a maximum torque of
100 N-m at 60° after dead centre of the corresponding crank angle. On
the return stroke, the torque is sensibly Zero. Determine :

(i) The power dg,veloped

(i) 'The coefficient of fluctuation of speed if the flywheel has a mass of
7.5 kg with a radius of gyration of 65 mm.

(iii) The coefficient of fluctuation of energy

(iv) The maximum angular acceleration of the flywheel.

Four masses A, B, C and D are completely balanced. Masses Cand D
make angles of 90° and 210° respectively with B-in the same sense, The
planes containing B and C are 300 mm apart. Masses A, B, C and D can
be assumed to be concentrated at radii of 360, 480, 240 and 300 mm
respectively. The masses B, C and D are 15 kg, 25 kg and 20 kg
respectively. Determine :

(i) 'The mass A and its angular poéition
i) The positions of planes A and D.

Or

The twin cylinder V-engine has the cylinders set at an angle of 45° with
both pistons connected to the single crank. The crank radius is 62.5 mm
and the connecting rods are 275 mm long. The reciprocating mass per .
line is 1.5 kg and the total rotating mass is equivalent to 2 kg at the
crank radius. A balance mass fitted opposite to the crank, is equivalent to
2.25 kg at a radius of 87.5 mm. Determine for an engine speed of
1800 rpm; the maximum and minimum values of the primary and
secondary forces due to the inertia of reciprocating and rotating masses.
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In a single degree damped vibrating system, the suspended mass of 4 kg
makes 24 oscillations in 20 seconds. The amplitude decreases to 0.3 of the
initial value after 4 oscillations. Find the stiffness of the spring, the
logarithmic decrement, the damping factor and damping coefficient.

Or

A 4-cylinder engine and flywheel coupled to a propeller are approximated
to a 3-rotor system in which the .engine is equivalent to a rotor of moment
of inertia 800 kg-m?, the flywheel to a second rotor of 320 kg.m? and the
propeller to the third rotor of 200 kg.m2. The first and the second rotors
being connected by 50 mm diameter and 2 meter long shaft and the
second and the third rotors being connected by a 25 mm diameter and
2 meter long shaft. Neglecting the inertia of the shaft and taking its
modulus of rigidity as 80 GN/m?, determine, natural frequencies of
torsional oscillations and the positions of the nodes.

Describe differential equation meéhod to find the frequency of under
damped forced vibration system.

Or

A machine of mass 75 kg is mounted on springs of stiffness 1200 kN/m
and with an assumed damping factor of 0.2. A piston within the machine
of mass 2 kg has a reciprocating motion with the stroke of 80 mm and a
speed of 3000 cycles/mm. Assuming the motion to be simple' harmonic,
find

(i) The amplitude of motion of the machine
(ii) Its phase angle with respect to the exciting force
(iti) The force transmitted to the foundation, and

(iv) The phase angle of transmitted force with respect to the exciting
. force.

A racing car weighs 20 kN. It has a wheel base of 2 m, track width 1 m
and height of C.G. 300 mm above the ground level and lies midway
between the front and rear axle. The engine flywheel rotates at 3000 rpm
clockwise when viewed from the front. The moment of inertia of the
flywheel is 4 kg.m? and moment of inertia of each wheel is 3 kg.m?. Find
the reactions between the wheels and the ground when the car takes a
curve of 15 m radius towards right at 30 km/h, taking into consideration
the gyroscopic and the centrifugal effects. Each wheel radius is 400 mm.

Or
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[image: image4.png]() A spring controlled governor of the Hartnell type has two rotating ball of
mass 1.35 kg each. The bail arm is 75 mm and the sleeve arm is 62.5 mm.
In the mid position of the sleeve, the sleeve arm is horizontal and the
balls rotate in & circle of 100 mm radius. The total gleeve movement is
30 mm. Due to maladjustment of the- spring, it is found that the
equilibrium speed at the top most position of the sleeve is 420 rpm and
that corresponding to the lowest position is 435 rpm.

Determine :
G) Stiffness and initial compression of the spring, and

i) The required initial compression of the spring to give an
equilibrium speed at the top most position which is 12 rpm more
than at the lowest position.

Neglect the moment due to mass of the balls.
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