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Fifth Semester B.E. Degree Examination, April 2018

Dynamics of Machines

Time: 3 hrs. i ‘ +° Max. Marks: 100

50, will be treated as malpractice.

Any revealing of identification. appeal 1o evaluator and /or equations written cg. 42+8
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Note: Answer any FIVE full questions, selecting
atleast TWO questions from each pari.

PART — A
Explain the following:
1) Equilibrium of three force members
i) Member with two forces and a torque (06 Marks)
In a four bar mechanism shown in Fig.Q1(b) torque Tz and Ty have magnitudes of 3000 Nm
and 2000 Nm respectively. Take AD = 800 mm, AB = 300 mm, BC = 700 mm and
CD = 400 mm. For static equilibrivin of mechanism find the required input torque on the
crank.
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Fig.Q1(b) (14 Marks)
Explain the D-Alembeit’s principle. (06 Marks)

Find the inertia force for the following data of an I.C. engine. Bore = 175 mm,
stroke = 200 mm, engine speed = 500 rpm, length of connecting rod = 400 mm,
crank angle = 60° from T.D.C and mass of reciprocating parts = 180 kg. (14 Marks)
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Show that % = 2 for a flywheel where K. = coefficient of fluctuation of energy and

K = coefficient of fluctuation of speed. ‘ (04 Marks)
A vertical double acting steam engine develops 73.6 KW at 250 rpm. The maximum
ﬂu»twt.on of energy is 30% of WD/stroke. The maximum and minimum speed are not to
vary more than 1% on either side of mean speed, find the mass of flywheel required, if the
radius of gyration = 0.6 m. (12 Marks)
Define the following:

i) Coefficient of fluctuation of speed

if) Coefficient of fluctuation of energy

iii) Total fluctuation of speed

iv) Coefficient of steadiness (04 Marks)
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For a symmetrical tangent cam operating a roller follower, the least radius of cam is 30 mm

and roller radius is 15 mm. the angle of ascent is 60°, the total lift is 15 mm and the speed of

the cam shaft is 300 rpm. Calculate:

i) Principal dimensions of cam (i.e. the distance between the cam centre and nose centre,
nose radius and angle of contact of can with straight flank)

ii) Acceleration of the follower at the beginning of the lift, where the roiler just touches the
nose (i.e, flank merges into the nose) and at the apex of the circular nose. Assume that

there is no dwell between ascent and descent. (20 Marks)
PART -B
Explain static and dynamic balancing. (04 Marks)

A rotating shaft carries four moves 1, 2, 3 and 4 which are raalally attached to it. The mass
centres are 30 mm, 38 mm, 40 mm and 35 mm respectively from the axis of rotation. The
masses 1, 3 and 4 are 7.5, 5 and 4 kg respectively. The axial distance between the planes |
and 2 is 400 mm and, 2 and 3 is 500 mm. The masses 1 and 3 are at right angles to each
other. Find for complete balance

i) Angle between 1,2 and 1, 4

ii) Axial distance between 3 and 4

iii) Magnitude of mass 2 (16 Marks)

Explain the partial primary balancing. (05 Marks)
The firing order in a 6 cylinder vertical 4 stroke in line engine is 1-4-2-6-3-5, the piston
stroke is 100 mm. Length of each C.R = 200 mm. The pitch distance between cylinder
centerlines are 100 mm, 100 mm, 150 mm, 150 mm and 100 mm. Determine the out of
balance primary and secondary forces and couples on this engine taking a plane midway
between cylinders 3 and 4 as reference plane. The reciprocating mass per cylinder is 2 kg
and the engine runs at 1500 rpm. (15 Marks)

Define the following:

i) Sensitiveness

ii) Hunting

iii) Isochronous governor

iv) Controlling force - s (08 Marks)
A porter governor has arms 250 mm long, each are pivoted on the axis of rotation. Mass of
each governor ball 1s 2 kg. At the mean speed of 200 rpm, it is fcund that centrifugal force
exerted at each ball is 100 N. Neglecting friction, determine the central load if the sleeve

movement is restricted to +20 mm. Also determine the range of speed. (12 Marks)
Explain the gyroscopic effect on ship. (10 Marks)

An acroplane make a complete half circle of 40 m radius towards left when flying at
175 kmvhr. The mass of the rotary engine and propeller is 400 kg with radius of gyration
300 mm. The engine runs at 2500 rpm clockwise when viewed from the rear. Find the
gyroscopic couple on the aircraft. What will be the effect if the aeroplane turn towards right
“instead of left? (10 Marks)
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