)

(8)

Find the frequency of transverse vibrations of
a shaft which is simply supported at the ends
having 40 mm in diameter and 2-5 m in
length. The shaft carries three point loads of
masses 30 kg, 70kgand 45 kgat0OSm, 1 m
and 1-7 m respectively from left end support.
The Young's modulus of the material of the
shaft is 200 GN/m?. Neglect the weight of

the shatt. . Lubihar.com

fa) What do you understand by fluctuation
of energy of a reciprocating engine?
Define the terms (i) coefficient of fluctua-
tion of energy and fii} coefficient of
fluctuation of speed.

b) A vertical steel shaft 15 mm in diameter
is held in a long beaning 1 metre apart
and carries at its middle a disc weighing
150 newtons. The eccentricity of the CG
of the disc from the centre of the rotor
is 040 mm. The permissible stress of
the shaft material is 7 kNfem? and
E=2x10"7 Nfcm?. Determine i the
critical speed of the shaft and fu) the
range of speed over which it is unsafe
to run the shaft. Neglect the weight of

the shaft. T+7=14

L
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B.Tech. 5th Semester Exam., 2013
DYNAMICS OF MACHINERY
Time : 3 hours akubihar.com Full Marks : 70
Instructions:
(d The marks are indicated in the nght-hand margin.
1) There are NINE guestions in this paper.
fut)] Attempt FIVE quesfions in all
fiv) Question No. 1 is compulsory.
fu} Any missing data may be assumed switably.

1. Choose/Answer any seven of the following
questions : 2x7=14
{a) When the crank is at the inner dead
centre, in a horizontal reciprocating
steam engine, then the wvelocity of the
. piston will be
N\ ‘ﬁ P
f) minimum
) In TMD, meva.;iationolenergyabove
and below the mean resisting torque
line is called
i fluctuation of energy
i) maximum fluctuation of energy
f@i) coefficient of fluctuation of energy
fivy None of the above

12AK—1000/206 akubihar.com ( Tum Over )



akubihar.com akubihar.com
fcy The size of the cam depends upon Determine the gyroscopic couple and its
AU base circle effect on the ship—
fu) pitch circle i) when the ship is steering to the left
fiiij prime circle on a curve of 100 metres radius at
fiv) pitch curve a speed of 40 km/hr;
fiij when the ship is pitching in an SHM,
{d] The cam follower generally used in the bow falling with its maximum
automobile engines is velocity. The period of pitching is
f§ knife-edge follower 40 seconds and the total angular
It flat-faced follower displacement between the two
(@i} spherical-faced follower extreme positions of pitching is 14°.
vy roller follower ' T+7=14
fe}] Define axis of spin. 7. faj Define the following :
{i) Variation of tractive force
(¢, The primary unbalanced force is fi} Swaying couple 3
maximum when the angle of inclination fii) Hammer blow akubihar.com
of the crank with the line of stroke is
AY 0 b} A four-cylinder wvertical engine has
@ 90° cranks 300 mm long. The planes of
fa) 180° aknhbi . rotation of the first, third and fourth
fiv) 360° akubihar.com cranks are 750 mm, 1050 mm and
1650 mm respectively from that of the
The swaying couple is maximum or second crank and their reciprocating

fal

[ 2)

minimum when the angle of inclination
of the crank to the line of stroke is
equal to

fy 45° and 135°

fiif 90° and 135°

fii} 135° and 225°

§ie)

masses are 150 kg, 400 kg and 250 kg
respectively.

Find the mass of the reciprocating parts
for the second cylinder and the relative
angular positions of the cranks in order
that the engine may be in complete

primary balance. 4+10=14

_fiw} 45° and 225°
14AK—1000/206 akubihar.com [ Tum Over )
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akubihar.com

(b} The following particulars relate to a
symmetrical -tangent cam, operating a
rolier follower :

Least radius = 30 mim
Nosz radius = 24 mm
Roller radius = 18 mm
Distance between camshaft

and nose center = 24 mm
AngleofacbonofcamaISO'
Camshaft'speed = 800 r'p.m.

Assuming thit there'is Ho 'dwell between
" ascént and descent, detebmifié the lift of
the valve; and acceleration'6f the
fol}oweratapmnt,wherestrmghtﬂnnk

merges into the circular nose. T+7=14 _

/6.{ajﬁag>1mnthcmmngofthctenn

‘@roscopic  torque’.  Deduice  the
expression for the gyroscopic torque
in terms of the moment of inertia of
the spinning body, the angular
velocity of spin and the angular velocity

{ precession.
’ akubihar.com
(b) The turbine rotor of a ship has a mass
of 4500 k.1t Hias ‘a Tailits” of Ryration
of 0-55m -anda spetti:of 4000 r.p.m.
clockwise when logking from the stern.

14AK—1000/206 ' < p'Continued )

(3)

(R} When thereis a reduction in amplitude
" owér every cycle of vibration, then the
bedy is said to have
fi free vibration
(@) damped vibration
i} . When a bodyis subjected to transverse
vﬂintiom.theeau'essinduocdinabody
willbe
“~fi) shear stress’
oA ﬁ?m fle Stress’ .
(@) compressive stress
] At a nodal point in a shaft, the
amplitude of torsional vibration is

-y zero it

B ek

m’““"f‘“‘” ~ akubihar.com
M ,;dynamcany equivalent

syawn?&pn,theneceswycondmona
Derive the expression, k? = L.L,, where
k = radius of gyration about its centre
of gravity:G of a; body of mass m
L, =. distance of mass m; from G,
L,‘-dutanceofmssm,fromc

. {b) Aamall.eonneenngredmmmlmg

-+ between centres, has a mass of 3 kg and
moment of inertia of 2x10* kg mm?

14AK-—1000/206 " { Twn Over )



(¢) The maximum fluctuation of energy ina flywheej ig

Code : 021513 equal to :
B.Tech 5" Semester Examination, 2016 }9' lo{wl - ©2)
Dynamics of Machinery (1) 1w’K ('_9
g Time : 3 hours Full Marks : 70 g g ) 2KE “g
- iv) All
g Instructions : é -f; (iv) " §
L ~ d) F 1ic balance, at least.......... -3
£ (i)  The marks are indicated in the right-hand margin. g, E, (d) For complete dynamic balance, at least g_
= , _ . = = mass/masses are necessary: =
= (ii} There are Nine questions in this paper. = = @ o &
o . . ~ = 1) Une -
= jif) Att 7 estions in all. & S .
S (iii) empi five q:; " ! z g }u)’Two §
; ory.
(iii) Question No. I 1s Compuis y‘ - (i) Three
1. Choose the correct answer of the following (anir szvelnj. (iv) Four
> 3
(¢) The Primary unbalanced force is maximum, when
in air- ineisa.....
(a) The cam followerused in air-craft engine | the angle of crank with the line of stroke is:
follower: . (1) 45°
2 ,{,l)/ Roller 2 > (i) 90° <
.; (i1) flat-faced z % (iii) 135° ;
-~ ees : -] =~ b
g (iii) spherical faced g g iv) 180° ._ >
. 3 - - . » - ﬁ-
= (iv)  knife-edge = = () The gyroscopic acceleration is give by: =
i depends on: .
E (b) The size of the cam dep g E M) Sw/st E
= (i) Pitch circle = = =

(i) ©'56/8t
(i) r'86/6¢t
(iv) r'dw/dt
P.T.O. Code : 021513 y)

(i) ~ prime circle
(i)  base circle

(iv)  pitchcurve
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displacement yector by:
(i =
(m m/

b

(i) /3
(ivi2a/3
(h) The frequency ©

the natural frequency.

f damped vibration is always...-.

(i) equalto

(i) more than

WOXABYIGNE MMM

(1i1) less than

(iv) double
£ rotors
(i} A torsional vibratory systent having two

connected by 2 shaft has:

(1) One node
(ify Two node
(iii} Three node

(iv) No node

of spin, the axis of precession and the axis

(j) The axis
of gyroscopic torque

(i) Two parallel planes

ar planes

are in:

WOIIEYIGI T MMM

{fi} Two pcrpendtcul
ular planes
(1i1)

1E:UEI5E3

hree erleTd[L

3 P.T.O.

WO ABYIGNHE MMM

WO ARYIGNHE MMM

WO ABYIGNYB MMM

WO TEYIGI{ T MMM

[§9]

>

(iv) Three paraliel Planes
Draw the profile of a cam operating a roller
reciprocating follower and with the following data:

Minimum radius of ¢ = 25 mm. Lift = 30 mm. Roller

-

diameter = 15 mm. The cam lifis the follower for 1202
with SHM followed by a dwell period of 30°. Then thé.
follower lowers down during 150° of the cam rotaumﬂ"
with uniform acceleration and deceleration followed bg
adwell period. 11 the cam rotates at a uniform vclocilﬁ

of 150 rpm. calculate the maximum velocity and

acceleration of the follower during the descent period.
14

3. Derive the expression for maximum and minimum

accelerations for a tangent cam with roller follower,
assuming roller follower is in direct contact with thg
circular flank. lé
(a) Find a relation for the coefficient of fluctuation (&
speed in terms of maximum f[luctuation of energy ang
the kinetic energy of the [ywheel at mean speed. «E
(k) The turning moment diagram {or a spark ignilic&
engine is drawn to a vertical scale of | mm =500 N.m
and a horizontal scale of 1 mm = 3°, The turning moment
diagram repeats itself every half revolution of the crankshaft.

Code : 021513 4
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The arcas above and below the mean torque line are

260, —580. 80, -380. 870. and 250 mm®. The rotating

parts have a mass of 55 kg and radius of gyration of

2.1 m, If the engine speed is 1600 rpm. determine the
coefficient of fluctuation of speed. 1O
Explain the gyroscopic effect on four-wheeled vehicles.
What is the effect of gyroscopic couple on the stability
of a four wheeler while negotiating a curve? 14
In a vertical double-acting steam engine. the connecting
rod is 4.5 times the crank. The wecights of the
reciprocating part are 120 kg and the stroke of the
piston is 440 mm. The cnginetuns at 250 rpm. [f the
net load on the piston dueto steam pressure is 25 kN
when the crank has turned through an angle of 120°
from the top dead-centre, determine the following:
(a) Thrust in the connecting rod.
(b) Pressure on the slide bars.
(c) Tangential force on the crank pin.
(d) Thrust on the bearings.

(e) Turning momenton the cranksharft. 14

A rotor is completely balanced when magsses of 2 kg

are added temporarily in planes A and D each at 200
mm radius as shown in figure (a). The balanced mass in
: P.T.0.

WOYARYIGNH B MMM

WOABYIGNHB MMM

WO ABYIGNYE MMM

WO ABYIGNHE MMM

8.

the plane A is along the X-uxis whereas in the plane D,
itis at 120¢ counter-clockwise. It is desired that the
actual balancing is to be done by adding permanent
masses in plane B and C. each at 120 mm radius.

Determine the magnitude and directions of the masses g

B and C. 14 §
g
=
=.
=

g - D =
.- -
c g

=

350

Figure (a)

(roam)

Derive from the first principles, a relation for

displacement of mass from equilibrium position Dfag
damped vibrating system with harmonic forcing . Alscﬁ
find graphicaliy the amplitude for the given system. 1%
The fo]lowi'ng data relate to a shaft held in long be a:ingg
Length of shaft =1.2 m, Diameter of shaft = 14 mrr%
Mass of a rotor at midpoint=16 kg, Eccentricity of mass
= 0.4 mm. Modulus of elasticity of shaft material=200

+ b4 2
GN/m?. Permissible stress in shaft material=70 MN/m?>,

Code : 021513 6



Determine the critical speed of the shaft and the range

of speed over which it is unsafe to run shaft. Assume

the shaft to be massless. 14

2%
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