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Question Paper Code : A 3825

B.E/BTech. DEGREE, EXAMINATION, APRILMAY 2010.
Fourth Semester
Mechanical Engincering
ME 236 — DYNAMICS OF MACHINES
(Common to Mechatronies Engineering)

(Regulation 2001)

Time : Three hours. Maximum : 100 marks

10,

Drawing sheets may be provided.
Answer ALL questions.

PART A— (102 = 20 marks)
What aze the conditions or static and dynarmic equilbrium?
What type ofload the bl and tapor roler bearing will take?
Distinguish between static and dynamic balancin.

Why are reciprocating parts only partally balanced?

Flot. the variation of displacement with respect to time for under damped and
over damped systems.

Wit down the expressions for Damping Factor and Damped Freaquency
Define magnification factor.

What s vibration isclation?

How are governors classified?

How are automatic controls classified?




[image: image2.jpg]1

12,

@

)

®

®

W

o)

0

)

@

o)

)

PART B — (5 x 16 = 80 marks)

Deduce the expression for tho inertia force in the reciprocating
force, neglecting the weight of tho connecting rod ®

A vertical petrol engine with cylinder of 150 mm diameter and
200 mam stroke has a connecting rod of 350 mm long. The mass of
the piston is 1.6 kg and the engine speed is 1800 rpm. On the
expansion stroke with crank anglo 0° from TDC, the gas pressure.
5 750 KPa. Determine the not thrust on the piston. ®

or

Define coofficient of fluctuation of energy and coefficient of
fluctuation of speed and deduce suitable expressions for them.  (6)

The equation of turning moment disgram for the three crank
engine is given by T = 26000-7500 sin 36 N.m.

Where ¢ is the erank angle in radians from the inner dead centre.
“The moment of inertia of the flywheel is 400 kg-m? and the mean
engine speed is 300 rpm. Caleulato the power of the engine and the
total percentage fluctuation of speed of the flywheel if the resisting
torque is constant and the resistive torque in Nom is
25000 + 3600 sin 30 6435

How will you balance several masses in difforent planes? Explain
with suitable sketches and tables. ®

“The four masses (namely, 200 kg, 300 kg, 240 kg and 260 kg) are at
radii of 200 mm, 150 mm, 250 mm, and 300 mm in the same plane.
I the first mass is assumed to be in the positive direction of -axis,
the second mass is at 45° anticlockwise (ACW) from the first mass,
the third mass is at 75°ACW from the second masa and the fourth.
at 135° ACW from the third mass. Find the position and magnitude
of the balancing mass required if the radius of rotation is limited
10200 mum, ®

or
What is swaying couple? Deduce its maximum value. @ve)

A vertical single eylinder opposed piston type engine has
reciprocating parts of mass 2,000 kg for the lower piston and
2750 kg. For the upper piston. The lower piston has a stroke of
600 mm and the engine is in primary balance. If the ratio of the
length of the connecting rod to crank s 4 for the lower and 8 for the
upper piston, what is the maximum secondary unbalanced force for
erank shaft speed of 135 rpm?
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[image: image3.jpg]18 (@ A shaft of 180 mm. diameter is supported by two bearings 2.5 meters
apart. It carries three discs of mass 250 kg, 500 kg and 200 kg at 0.6 m,
16 m and 2m from the left hand. Assuming mass of the shaft as
190 kg/m, determine eritical speed of the shaft. Take = 211 GN/m?. (16)
or

@) A vibrating system consists of a mass of 8 kg, spring of stiffness
5.6. Nimm and a dash pot of damping coeffcient of 40 Nim/sec. Find

@) Damping factor
@) Logarichmic decrement and
i) Ratio of two consecutive amplitudes. a8

14 (@) Determine the natural froquency of oscillations of the system shown in
the Fig. 1 by Energy method and also by Newton's method.

Fig.1
or

() The two equal masses of 500 kg and radius of gyration 375 om are keyed
%o opposite ends of a 60 cm long. The shalt is 7.6 cm dia. for the first
25 cm and 125 cm dia. for the next 10 em and 875 cm dia. for the
remainder of its length. Find the natural frequency of the free torsional
wibration of the system and the position of the node
Take G = 8 100 Nier.

16, (@) Calculate the range of speed of a Porter governor which has equal arms
of each 200 mim long and pivoted on the axis of rotation. The mass of each
ball is 4 kg and the central mass of the sleove is 20 kg. The radius of
rotation of the ball is 100 mm when the governor begins to lift and
130 min when the governor is at maximun specd.

or
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Find the angle of inclination with respect t the vertical for o two wh
having the fallowing details negotiating 1 curn of radius 50

Combined mass of vehicle with rider — 250 k.

Centre of gravity with rider in vertical position — 0.6 m

Moment of inertia of fiywheel 0.3 kgm*

MTaf ench road wheel -1 kg

Spovd of engine is five times that of rond wheels and in sume direction
Vehicle speed — 50 kmib

Wheel diametor — 600 mm.





