B.E., DEGREE EXAMINATIONS MAY/JUNE 2013

Fifth Semester
MECHANICAL ENGINEERING
MEC113: Dynamics of Machinery

Time ThreeHours Maximum Marks; 100

Answer ALL Questions.-
PART A (10x1=10 Marks)

Inertia force is also called as

A. reversed effective force B. reversed shalamge

C. reversed radial force D. Reversed tatigkforce

. Coefficient of steadiness is the reciprocal of

A. co-efficient of fluctuation of energy B. fluctuation of speed

C. fluctuation of energy D. co-efficientftdctuation of speed
Unbalanced force is also called as

A. Tangential force B. shaking force

C. circular force D. radial force

. The secondary unbalanced force is maximum wherk@agle is equal to

A. 45 B. 276
C. 360 D. 126
. When a body is subjected to transverse vibratithesstress induced in a body will be
A. torsion B. shear stress
C. tensile stress D. compressive stress

. A shaft carrying two rotars as its ends will have
A. no node B. one node
C. two nodes D. Three nodes

If the roots of the equation of motion for a vilngt system with viscous damping are
real , then the system will be
A. overdamping Binderdamping

C.critical damping D. equaldamping

If the roots of the equation of motion for a vilingtsystem with viscous damping are
equal , then the system will be

A. underdamping B. overdamping

C.critical damping D. logarithmic damping
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9.A Hartnell governor is a

10.

11.
12.

13.
14.
15.
16.
17.

18.

19.
20.

21.

A. Pendulum type governor B. Spring loaded gower
C. dead weight governor D. inertia governor
The rear end of the ship is called

A. strern B. bow C. spin D. steer

PART B (10x 2=20Marks)
State D’Alembert’s principle.
Name the graphical methods to find the veloaitg acceleration of the reciprocating
parts in engines.
List out the conditions for complete balananfighe reciprocating parts
List out the ways to measure the balancingp@imachine parts,
List out the methods to find the natural fraggyeof the free longitudinal vibration
Define: Whirling speed of a shaft in vibration
Compare the frequency ratio, transmissibilgyiar and damping factor for various
conditions
List out the forces which are transmitted ® fibundation of the machines
What is meant by hunting in governors?

List out the effects of gyroscopic couple oa tiaval ship

PART C (5x 14 = 70 Marks)

a) The following data refer to the connectiad of a reciprocating engine. The mass is
50 kg. The distance between bearing centres isY880The diameter of big end and
small end bearing are 900 mm and 100 mm. The timesoillation when the
connecting rod is suspended from big end and semadl are 1.7s and 1.85s.
Determine (i) the radius of gyration k of the rdzbat an axis through centre of mass
perpendicular to the plane of oscillation (ii) thement of inertia of the rod about the
same axis and (iii) the dynamically equivalent egstof the connecting rod
comprising two masses, one at the small end bearergre. Also sketch the
connecting rod with the given dimensions.

(OR)

b) The torque delivered by a two stroke eagirepresented by T = (1000 + 300 gin 2
— 500 cos @ Nm, wheref is the angle turned by the crank from the inneadde
centre. The engine speed is 250 rpm. The massdiyvheel is 400 kg and radius
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of gyration 400 mm. Determine (i) the power develbii) the total percentage
fluctuation f speed (iii) the angular acceleratiohflywheel when the crank has
rotated through an angle of om the inner dead centre (iv) the maximum angula

acceleration and retardation of the flywheel.

22. a) Four masses A, B, C and D are completenioald. Masses C and D make angles of
90° and 195 respectively with B in the same sense. The rajatirasses A, B and C
are having the masses of 25 kg, 40 kg and 35 kmpctisely. The radius of rotation
of masses A, B, C and D are 150 mm, 200 mm, 100amin 180 mm respectively.
The planes B and C are 250 mm apart. Determinth¢)mass A and its angular
position (ii) the position of planes A and D.

(OR)

b) A four cylinder vertical engine has cradk® mm long. The planes of rotation of the
first, second and fourth cranks are 400 mm, 200 anch 200 mm respectively from
the third crank and their reciprocating masse$arkg, 60 kg and 50 kg respectively.
Find the mass of the reciprocating parts for theltbylinder and the relative angular

positions of the cranks in order that the enging bwin complete primary balance.

23. a) Determine the equivalent spring stiffness #re natural frequency of the vibrating
systems when (i) the mass;fnis suspended to a spring of stiffneggiy the mass
(m,) is suspended at the bottom of two springs iresesf stiffness;sands; (iii) the
mass (n) is fixed in between two springs of stiffnegasds, (iv) the mass (A) is
fixed to the midpoint of a spring of stiffness $ake $=5 N/mm, s, = 8N/mm and
m =10 kg. Also sketch the arrangements.

(OR)

b) A vibrating system consists of a mas8®kg, a spring of stiffness 30 kN/m and a
damper. The damping provided is only 20% of theaaii value. Determine 0]
the damping factor (ii) the critical damping coeint (iii) the natural frequency of
damped vibration (iv) the logarithmic decrement {w¢ ratio of two consecutive

amplitudes.

24. a) A shaft 1.5 m long, supported in flexibleabings at the ends carries two wheels
each of 50 kg mass. One wheel is situated at thieecef the shaft and the other at a

distance of 375 mm from the centre towards lefte Bhaft is hollow of external
Page3 of 4



diameter 75 mm and internal diameter 40 mm. Thesitlenf the shaft material is
7700 kg / m and its modulus of elasticity is 200 GN f.rivind the lowest whirling
speed of the shaft, taking into account the masiseoghatt.

(OR)

b) The mass of an electric motor is 120 kg imuns at 1500 r.p.m. The armature mass
is 35 kg and its C.G. lies 0.5 mm from the axisatétion. The motor is mounted on
five springs of negligible damping so that the gotransmitted is one-eleventh of the
impressed force. Assume that the mass of the no&gually distributed among the
five springs. Determine : 1. stiffness of eachrgpr2. dynamic force transmitted to

the base at the operating speed; and 3. natucpldrey of the system.

25. a) The mass of each ball of a Proell governdt.b kg and the load in the sleeve is 80
kg. Each of the arms is 300 mm long. The upper amspivoted on the axis of
rotation, whereas the lower arms are pivoted tksliof 40 mm from the axis of
rotation. The extensions of the lower arms to whiehballs are attached are 100
mm long and are parallel to the governor axis atrttnimum radius. Determine the
equilibrium speeds corresponding to extreme rediiB® mm and 240 mm.

(OR)

b) (i) An aeroplane makes a complete hatieiof 50 metres radius, towards left, when
flying at 200 km per hr. The rotary engine and pnepeller of the plane has a
mass of 400 kg and a radius of gyration of 0.3 ime €ngine rotates at 2400
r.p.m. clockwise when viewed from the rear. Find tlyroscopic couple on the

aircraft and state its effect on it. (4)

(i) The turbine rotor of a ship has a mass ®@Kkg. It has a radius of gyration of
0.45 m and a speed of 3000 r.p.m. clockwise wheskihg from stern.
Determine the gyroscopic couple and its effect ughenship: (i) when the ship is
steering to the left on a curve of 100 m radiua speed of 36 km/h. (ii) when the
ship is pitching in a simple harmonic motion, thebfalling with its maximum
velocity. The period of pitching is 40 seconds #mel total angular displacement

between the two extreme positions of pitching isiégrees. (20)
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