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FIFTH SEMESTER
MECHANICAL ENGINEERING
ME 52 — DYNAMILS oF MACHINERY

REGULATIONS zooéx

Time : Three hours ; Maximum : 100 marks

An.{;r/;er ALL questions.

// PARTA—(mxx 20 marks)

{
1 Staté\‘the\DiAleﬁnh;ert’\g\Principle.
2. Why is flywheel necessary in a punching press?
G
3. Why rotating masses are to be dynamically balanced?

4. List the effects of partial balancing of locomotives.

5.  What is meant by degrees of freedom in a vibrating
system?
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1.

What are the conditions to be satisfied for an equivalent
system 10 that of geared systers in torsional vibrations?

Define transmissibility.

A vibrating system consist of a mase of Tkgand a spring
stiffness 50 N/em and damper of damping coefficient
0.36 Nicm/ sec. Find damping factor.

- &

The engine of an aetgplane)rb;atep in clockwise direction
when seen from the m@)"end and ‘the aeroplane takes a
turn to the toft. What will be the effect of the gyroscopic
couple on the aetoplane? oo

When is & govetrior said to'he “hunt”?

- -pART B — (6 x 16 = 80 marke)

. ¢ N - . ; e '

(@) :The lengths of crapk and connecting rod of a
‘horizontal enging are 900 mm and 1 M respectively-
The\ckrag,lk is rotating at 400 rpm. When the crank
has tﬁtﬁe&bhroggh 30° from the inner dead center.
the Jifference. of pressure between cover and piston
rod is 0.4 N/mm?. If the mass of the reciprocating
parts is 100 kg and cylinder bore ijs 0.4 m, then
calculate :

® Inertia force

(i) Forceon piston

:

(ii) Piston effort
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®)

@)

(iv)
)

()

@

(i)

Thrust on the sides of the cylinder walls
Thrust in the connecting rod and

Crank effort. (16)

Or

An engine flywhee] has a mass of 6.5 ton and
the radius of gyyati}n is 2 m. If the maximum
and minimmy speed§ are 120 rpm and 118
rpm respectively.Find :

1) Mean\@eéd o ﬂywheel
(2) (Zoefﬁment of ﬂux;\tuat;on of speed
3) Maxlmum ﬂuctuatwn of energy. 6)

A pm;ch§ng press is requn‘ed to punch 30 mm
diameter holes in-a plate of 20 mm thickness

~* at the rate of 20 holes per minute. It requires

6 N-m of energy/mm? of sheared area. If

pun}:hing takes place in %"‘ of a second and

the ﬂsp'e\ed of the flywheel varies from 160 to
140 rpod, determine the mass of the flywheel
having radius of gyration 1 m. (10)

A shaft carries four masses in parallel planes A. B,
C, and D, in this order, along it. The masses at B
and C are 18 kg and 12.5 kg, respectively, and each
has an eccentricity of 6 cm. The masses at A and D
have an eccentricity of 8 cm. The angle between the
masses at B and C is 100°, and that between the
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®)

(a)

masses at B and A is 1 90° (both angles being
measured in the same direction). The axial distance
between the planes A and B is 10 cm and that
between B and C is 20 cm. If the shaft is in complete
dynamic balance, determine

@ The masses at A and D.
(ii) The distance betweeh the planes C and D and

i) The angular, ,ﬁ:siti(\m of the mass at D. (16)

O
|

A four cylm)aer vertical en‘gjne} “has cranks 150mm
long. The pﬂanes of rotation of the first, second and
fourth cranks are 400 mm, 200 mm and 200 mm
respectively ﬁ'om the third crank and their
r/ecxprocktmg masses\are 50 kg, 60 kg and 50 kg
fespectively. Find the mass of the reciprocating

§ parts for'the third cylinder and the relative angular

posl ions. of the cranks in order that the engine may
bein conmlete pr;mary balance. 16)

A vibratingsy?tem consists of a mass of 8 kg. spring
of stiffness 5.6 N/mm and a dashpot of damping
coefficient of 40 N/m/s. Find :

@i The critical damping coefficient
(i) The damping factor

(iii) The natural frequency of damped vibration
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®)

(a)

@v) The logarithmic decrement
) The ratio of two consecutive amplitudes, and

(vi) The number of cycles after which the original
amplitude is reduced to 20 percent. 16

Or

A steel shaft ABCD 1.5-m long has flywheel at its
ends A and D. The mass bf the flywheel A is 600kg
and has a radius of gyration of 0.6 m. The mass of
the flywheel D is SO()};g@nd has a radius of gyration
of 0.9 m. The connecting shaft has a diameter of
50 mm for the postion which is 0.4 m long; and
has a diamefer of 60 mm for the portion BC which is
0.5 m long; and has a diaeter, of d mm for the
portion CD which'is 0.6 m long: Determine :

(@ The diandeter ‘@’ of the portion CD so that the
node of jthe torsional vibration of the system
~~will be at the centre of the length BC and

:(ii) The " patural frequenmcy of the torsional

vibr?tions. (16}
F
A \mass_of l()kg‘iis suspended from one end of a
helical ‘spring. the other end being fixed. The
stiffness ‘of the spring is 10 N/mm. The viscwus
damping Gauses the amplitude to decrease to
one-tenth of the initial value in four complete
oscillations. If a periodic force of 150cos50t N is
applied at the mass in the vertical direction, find the
amplitude of the forced vibrations. What is its value
of resonance? (16)

Or
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(@)

A machine has a mass of 100 kg and unbalanced
reciprocating parts of mass 2 kg which move
through a vertical stroke of 80 mm with simple
harmonic motion. The machine is mounted on four
springs, symmetrically arranged with respect to
centre of mass, in such a way that the machine has
one degree of freedom. and can undergo vertical
displacements only. Neglecting damping, calculate
the combined stiffness of ﬂ\e spring in order that the
force transmitted/to the, foundation is 1/25% of the
applied force, when the s‘pee of rotation of machine
crank shaft. is 1000 rpm, hen the machine is
actually supported on the springiit is found that the
damping reduces the amplitude of successive free
vibrations by 26%. Fmd

(i) The "force trmémltted to foundation at
71060 rpm. T )

/
@) The fome transmitted to the foundation at
. resopance and

(im ’lhe mpht.pde of the forced vibration of the

“‘machine atfresonance (16)
A spring loaded governor of the Hartnell type has
arms of equal length. The masses rotate in a circle of
130 mm diameter when the sleeve is in the mid
position and the ball arms are vertical. The
equilibrium speed for this position is 450 rpm,
neglecting friction. The maximum sleeve movement
is to be 25 mm and the maximum variation of speed
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mid position speed. The mass of the sleeve 18 4 kK&
and the friction may be considered equivalent to
30 N at the sleeve. The power of the governor must
be sufficient to overcome the friction by one percent
change of speed either way at mid position.
Determine, neglecting ob!iquity effect of arms *

(0] The value of eagﬁ yotating mass
@iy The spring stiffness {5t N/mm and

i) The initial cg;;{presggux{of spring. (16)

Or

® A ship is p&mpelléd\ by a tur\;i\)e, {‘otor which has 2
mass of 5 tg‘m qhd a speed of 2100 rpm. The rotor has
a radius of gyrdﬁon\of 0.6 m and rotates in 2
glo'ck'vﬁse iiifection ‘when - viewed from the stern-
Find~the ‘gyroscopic effects in the following

' conditions : .
\(i)\ The ship sails at a speed of 30 km/hr and
- steefs to the 1eft in a curve having 60 @ radius.

[6h) The' ship pitches 6 degree above and 6 degree
pelow the horizontal position. The bow i8
descending with its maximum velocity. The

motion due to pitching is simple ‘harmonic and
the periodic time is 20 seconds.

i) The ship rolls andata certain instant it has an
angular velocity of 0.03 rad/s ockwise when
viewed from stern.

;




[image: image8.png]Determine also the maximum angular
acceleration during pitching. Explain how the
direction of motion due to gyroscopic effect is
determined in each case. (16)





