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Student  Exam.  No.
GAI\PAT' UNIVERSITY

B. Tech. V Sem. Mechanical Engineering
CtsCS Regular Examination Nov/Dec. 2016

(2N{E503) Vibration and Balancing of Machines

(1) Attempt all questions.
(2) Assume suitable data if requir.ed.
(3) Right figure indicates ftill rnarks.
(a) Only Scientific calculator is ailor,ved.

SECTIOI\ - I

Define static bala"ncing and explain a system which is statically balanced having 13]
unbalanced couple with neat sketch. Also r.vrite the condjtions fbr dynarnic balancing.
Expiain single plane balancing machine r.vitir neat sketcrr. I3l
Fortr masses A, B, C and I) are 2i0 kg, 310 kg, 250 kg and,270 kg respectively. The i4i
corresponding radii of rotation are 0.25 m.0.2 ni,0.3 m and 0.35 m respectively ancl the
angles between successive masses are 50o, B0o, and 140'. Find the position and
magnitrtde of the balancing mass required, jf its radius of rotation is 0.25 using anallrtical
rlethod. Aiso drarv the space diagr.am.

OR

Wlite the different applications in which the balancing is necessary. Enlist the'various t3l
factot's which are responsibie for unbalance in the system. When ancl lvhy it is necessary
to transf'er a force from one plane to anoiher? Explain with neat sketch.
Fotir masses of n'ragnitudes 5 kg, 6 kg, 7 kg and M kg revoh,e in planes A, B, Ct and D I7l
r espec t i ve l y . ' f hep lanesa fespacedA toB0 .8m"A toC1 .2m.A toD2m. ' [ ' hemasses
are all at the same radius. Find the magr-ritudes of tlre mass M and the relative ansular
posit ions of the rrasses folcoraplete baiance.

Derive the equation fbr urrbalanced primary force acting along the liLre of'stroke ancl also l3I
determi'e its position at which it is maximllrn ol'minimurn.
The three cylinclers of ari air compressol'have theil axes at 120o tn one another and their t7l
counecting rods are coupled to a single crank. The stroke is 100 mm ancl the length of
each connecting lod is I -50 rnil, The weight of the reciprocating parts per cylinder is j 5
N- Firrd the maxirtrunt pi'inrar1, arci seconcialy forces acting-on ti-,. fiarne of the
compressor when running at 3000 rpm Lrsir-rg direct and reverse crank methocl.

OR

Explain the baiancing of V- engine and delive the equation of resultant prinrar.v fbrce tbr I3j
V-engine. .
A two ci; l i r idel locomotive has t ire tbl lowing specif ications: t7l
Reciprocating n.iass/cylinder' : 306 kg. Crank raclir-is : 300 nrm. Angle berw,een cranks :
90o, Dliving rvireel diameter : 1800 mnr, Distance between cylirrder centers - 650 mm,
I)istance between the driving wheel planes = 1550 mrn. Determine: ( i) The f l-action of
t 'eciprocating masses to be balanced. i f  the hammer blor.v is not to exceed 46 kN ar g6.5
hm/lu. ( i i )  The variat ion in tractive eflbrl .  ( i i i )  The magrritucle of sw,aying couple.
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Explain the r.urcler cutting phenomenon of rolier follower with neat sketch'

I na3 -4 -5po iynomia t .am, fo l l ower re tu rns20mnr in60"o fcan r ro ta t i on .
rotatesat300iprrr.Finddisplacement,velocity,accelerationandjerkwlren
through 35o.

SECTION - II

What are the types of viblation ? Explain them in details'

How to add two Sirnple l{ar''ronic vrotioni E plain' Derive the equation of ampiitude

and tanO. 
OR

Exprain torsionar vibration with neat skerchar-rd del.ive the ecFration for naturai frequency t5l

oi il't" torsional vibration system'

Derive the equation of lratural frequer-rc1' of compounci pendulum with neat sketch' l5l

Def-rne damped free vibration. I)eri'e trre differerrtiar eqr"ration for tlisplacement x of t5]

$T:TfliffitiJ:lr"i1 of 1 tonne machine mou'ted on an isolatc,r is shown in Fig' (A)' tsl

I)etermine the vaittes of ( (damping factor)' cr)6' k' C' C.

t3l
t7lThe canr shaft

shaft has turnet

tsl
A tsl

:,{ o.1o
' / \ -=4>-

):ir ;-'ii tinsocs'

ItiblA)

Que'  5 r  ^- .^-^^^. \+ f -^ , - , .  cr rn leq ts l
(u) Derive the equatir:n of logadthmic decrement tbr n cycies'

(b) A shock abso.be, is to b" Jesigne<1 so that its overshoot is 10% of the i.itial t5l

clisplacement v,'hen releaseci. Deteimine the clamping tactor' If the clalnping factor is

rec lucecl toonel ra i fo f th isvalue.wl rat lv i l lbetheovershoot?

Wl ra ta r . e t l r e t ypeso fdan rp ing?Exp ia i r r v i scousda rnp i i r gw i t hnea tske t ch ' t 3 ]
Whar wiil be rhe 

"q.,i.rur.n, 
,t]ffn*r, 

"f 
t;;;;; ;*tinutll"t? Explaln them with neat t3l

ske tch .  1  r ^ - - - - ^ r . r , o ro rn  t 4 l
E"ptoin and cierive the equations of ttnder daniped system'

OR

A mass of 1 kg is to be supported on u ,p'Ji har ing stiftness of 9800 N/m' the da''pi*g I4l

coefficier-rt is 4.9 N.secim- Detemrine the nltural freqriency of systen' Aiso find 5 and

an-rplitr-rde after 3 c,vcles if the initial dispiacement is 0'30 cm'
*  *  *  * t t  "u  "END oF PAPER***  
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