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Dynamics of MoaGhinery
"*rrr"154ax. Marks : 80

two forces and a torque; (06 Marks)

in Fig. Q1 (b) the value of force applied to slider 4 is

lie various links are AB;q'8O mm, BC : 240 mm, 0 = 60'.
Determine the forces ontarious links and the driving'torque T2.
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Dvnamics of MaEhinery .::

Time: 3 hrs.

a. State the condition for static
(ii) Three forces (iii) M
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Note: Answer any FIVE full questions, chfusiY#tg ONE full question from each module.

uIe-1
of a body subjected.to.'a system o{ (i) Two forces
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A slider crank mechanism o(g $ingle cylinder dig$l'errgffie shown in Figrc2 is subjected to

a gas force of 18000,Nffie crank rotates ioi$ter clockwise at a constant speed of
1850 rpm. Determine $q
(i) For"" Frq and Srz Lnd the torque f,4*Hxerted by th9*g$nkshaft on the crank for

vequlllbnum. _ N -:"(ii) Magnitufle and"direction of the Shaking force and its location from point 02.

Take mz : 2.5'kg,mt: 3.7 kg, ma * tg; Iz : 0.0055 kg-*', I: : 0'041 kg--'
.i,,,, ,1 a:::::, 

"qrii:,,,ri OrB = g0mm
{ 
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, 
== ,{,,r.,,,:,,,,,, BC:280 mm
{is .- o zGz = 55mm

BGr: 120 mm

" s (16 Marks)
--

*B,r:-' "'1, =;$ffi{Vlodule-2
3 a. Briefly exflaJgthe static and dryaffiic balancing.

b. A shaft 
"*oiJr 

four masses,in frarallel planes A, B, C and D in this order along its length'

The masses at B and C.ffi1"8 tg and 12.5 kg respectively and each has an eccentricity of
60 mm. The masses at*u,frand D have an eccentricity of 80 mm. The angle between the

masses at B and C is,{0d" and that between the masses at B and A is 190', both being

*"urrrr"a in the^#i!ry direction the axial distance between the planes A and B is 100 mm

and that betrveBn*S$d C is'200 mm. If the shaft is in complete dynamic balance, determine

(i) The mffiitude ofthe masses at A and D.

(ii) The distance between planes A and D
(iii) The angular position of the mass at D.
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(04 Marks)

(12 Marks)



Crank and connecting rods of a 4-cylinder inline
ft*u
[peir{inning at 1800 rpm are 60 mm and

240 mm each respectively and the cylinders are 150 mm apart. If the cylinders are

numbered I to 4 in sequence from one end, the'fun
in the order l-4-2-3. Reciprocating mass corre$qridithe order I -+:l- 3 . l(ecrprocatmg mass corySspQnor

(r) Unbalanced primary and secondary.6lres.
(ii) Unbalanced primary and secondary couples

15ME52
::t

appear at intervals of 90' in an view
g to each cylinder is I.5 kg. Determine

with reference 'td-ientral plane of the

,,,,',,,,,' 
(16Marks)

s (iu) Hunting (04 Marks)

ius of rotation of
re govemor is at

(12 Marks)

(06 Marks)
also to be
(10 Marks)

OR

engme.

5a.

b.
Each ball has a mass and the mass of the $

(i) Sensitiveness (ii) Stabili
A porter govemor has equal a

t,.t.,;;;;;::::':::::::"

On
-l6 a. Deriv.e al eipression for gyroscopiffiflole. *,"_i.,,, (06 Marks)

b. A rear Efgine automobile is trav8lffi along a track of_}0.ffeh mean radius. Each of four road

wheels has a moment of inertia-of.) tg--'ana effeffifdia of 600 rrla-ttt . rotating parts

of the engine have a momg=$,t: Jinertia of i kg- ngine axis is
and the crankshaft rotate's in the same sense as ih{Sbad wheels. The
back axle is 3 : 1. The €hflcle weieht 15,00@fuil" ahd has its centre- o{

fdia of 600 nfql;the rotating parts
igine axis ispffipel to the rear axle
wheels. The "$bdr ratio of engine to

back axle is 3 : 1. The ii6.fifc1e weight 15,000&fuand has its cen{re of gravity 500 mm above

the road level. DeJern{ine the limiting sffi& df the vehicle "edci)tmd the curve for all four
wheels to maintarn contact with the road s*rrfute if this is not']b.-#abered. (10 Marks)
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Module-4

-

a. Define the following terms r ^*, . ""

(i) +.,,,,,{i6nle Harmonic."r+ptioii ' "ti.;(iQ6,,,."Ps5onance *q #t=
(iii) Degrees ofFg6gfuffi 4*

,r, (iv) Natural freqrfgdp,} , ':
:r:=::::::::::(v) Timepefi$$CI'- furyp-. ::::.::::::::: 1r; Time peris$ CI.' 

* 
fussi\*

',,,:,,r; ' 1vi; Phase #ffiib""" s (06 Marks)
b. A body subjected,lh,$^ro harmonic#*Mer as given below :

xr = l5sin(wt +30"), Xz = 8cos[wt f60')
Add the two h-armonic motions anMheck it graphically. (10 Marks)

dffi oR
a. Derive the differential effidtion forundamped free vibrations (Newton's method).
b. Determine the nafural#frequency of a spring mass system where the mass of it

taken into account.
,ii. ,l!t..,i ;
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Modure-S .-Sffi
9 a. Explain the following : * * &;fl

(i) Critical damping ffi*'-(iil Damping *tio - %,ff
\uy LvEerruuuv swlwlltutl fu 'w

b. Determine ,**ref
(i) Critical damping co-efficient ffi Damping factor
(iii) Natural frequency ffi*(r$ Logarithmic dec'iii) Natural frequency dY!p*(r$ Logarithmic decremept
(v) Ratio oftrvo consecutive ampryrJffi ofa librating systengffih consists of a mass of

25 kg,a spring of stiffiress#ffiWm and a damper. Theffiping provided is only 15%

of the critical value. *ryffi _=J (10 Marks)

^ *.fl,q d oR ."",,*,

10 a. Define magnification ffi,&rhribration irotutioo anffiilissibility ratio. (06 Marks)
b. A mass of 100 kg*beffi;fnounted on a spring das$ot system having spring stiffness of

(ii) Damping ratio %'T''
(iiD Logarithmic decrement * **Y ^*" (06Marks)

19,600 N/m and @rrye&g coefficient of 100 N-Sdh, ih. *us is acted upon UV a harmonici00 N/m anddrftping coefficient of 100 D*-S&r, The mass :

re of 39 N 
"t"&dedamped 

natural freqp@*of the system. I

(i) Amplitffie ofvibration ofthe mess

liil *eS difference 
!91ween F" pr# and displacemenl

force of 39 N atffigridamped natural frequaqSof the system. Determine
(i) Aqpptrle ofvibration ofthe
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ii) ffioffied transmissibility ratiq - (10 Marks)
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