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Fifth Semester B.E. Degree Examination, Aug./Sept.2020
1 "r!

Dynamics of M#l{ines
Time: 3 hrs. .-fa,-..,, ..,,,'*Srr.Marks:100
Note: l.Answer any FIVE full questions, seleffiig at least TWO quesrtons from each part

2. Graphical solutions must be on drawiiig sheets only.
3. Missing data, if any, maybe suitably assumed.
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equilibriumof ihdr$echanism shown in Eig.Q.l,determine the required torque

input T2, given AB = 30_ffi BC = 80mm, CD :',,S0dirm, 
l

AD : d,Q.ppti BE : 60mm, EC6€Omm, CF: 20mm. (20 Marks)
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Explain dynamioellyequivalent mass. ,*. 1]u" (05 Marks)
A petrol engindr g0 mm diameter and tZO mm stroke, haS"6 connecting rod of 240 mm
Iong. The piston has a mass of I kg and the speed of engine is 1800 rpm.Ol expansion

stroke, the.cibnk at 30o from iaileg dead centre, the gas pressure is 0.5 N/mmz. Calculate:
i) Net,'fof&'on the piston;.,i4'.i t load on gudgeon pin; iii) Thrust on cylinder wall;
iv) Crari'&, 6ffort; v) SpeedgC:Wh{bh the gudg..:, pin lbad is reversed in direction. (15 Marks)

Derive the expression to ddtermine the size,6fl$wheel. (05 Marks)

.,,|! tuming mom-$nt 
*aiagram 

for aY{riulticylinder engine is drawn to a scale

..-:lrnrn:500 Nmni%ud^tmm:6o of crank displacement. The intercepted area in the order
from one en{,is initim2 are -30, 410;/80, 320, -330,250, -360,280 and -260 mm2 when
engine is rurrlriff'g at 800rpm. The engine has stroke of 300mm and fluctuation of speed is

not to exi"eed.,:f 2%o of the mean speed. Calculate the diameter and cross section of the
flywheel for a limiting value of safe centrifugal stress of 7MPa. The density of the rnaterial
is 7200 kg/m'. The width of rim is 5 times the thickness. (15 Marks)

In a syrnmetrical tangent cam operating a roller follower, the least radius at the cam is

30 mm and the.pflSf radius is 17.5 mm. The angle of ascent is 75o and the total lift is

17.5 mm. The spepd of the cam shaft is 600 rpm. Calculate :

The principal dllntinsions of the cam
The acceleration of the follower at the beginning of the lift, where straight flank, merges into
the circularl'nose and at the apex of the circular nose. Assume that there is no dwell between

a.

b.

ascen!,ilq+ descent.

q-sox.

I of2
(20 Marks)
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PART-8"
What do you mean by static balancing and dyn${q bLlancing?.. .. (05 Marks)

A rotating shaft carries four masses A, B, C &,,i5'\ hi9! are radially attaohed to it, along the

shaft axis. The mass 
".ni.tt 

are 160 **":'tqrrrttt, 200 mm ana tiO ,*m*fUspectively from

axis of rotation. The masses B, C and nt[i€#fi kg, 30 kg and 50 kg rqedtively' The angles

of the masses C and D with respect qp 4go*t B are 90o and 2l0o in s'amb sense, respectively'

The planes containing B & C u.. :Od\oii apaft' For a complete*balanced system, determine

(i) The mass and angular position of mass A.

iii; rt" position of planes cqgdhdfrg masses A and D' '=1; (15 Marks

The firing order of a sit&inder vertical four stokqiiiline engine is l-4'2-6'3-5. The

piston strike is roo m#' length of each connffi$ rod is 200 mm. The pitch distance

t.t*..n the cylindgr#n{i. linei are 100 mm, !00 mm, l50.mm, 100 mm and 100 mm

respectively. Theiet'iprocating mass per cy!in{_9r is I kg and the.engine runs at 4000 rpm'

Oeiermine tt e dilL'al ced primary and s999gd3$^ forces and couples on this engine, taking a

plane midway,pet#een the cylinder 3 and$ ieference plane' (20 Marks)

{
Each ar,.riflh f"f,Po.t", governor is 250.-mm long. The upper and lower arms are pivoted to

lirk ,,,,.qf40'i"", and 50' *- t"tp".jiudiy.from the axis gf"r tion- Each ball has a mass of

, G;IA . sleeve mass is so fgr-ttre hiction betrvee.p'"' -eeve and snldle lecfanism 
is 40

N. betermine the range of qpeeJof the govemor_&'t:,.d me radii of qgtation 125.mm-and

150mm. i.:::::::::,,f ,,'S,'-'.ttt* .,r',1;,,,-.^ ^^^(10*":n$
A Hartnell govemor *W*iU"trueen 300 rpqan<i.S2O rpm for a sleeve 1ift of 20 mm. The

sleeve u.*J*a the bali"Sims are 80 mm andilbgtnm respectively. tlhe levers are pivoted at

120 mm from the governor axis. The weigi$o'fthe ball is 25 N.,,,'The ball arms are parallel to

,h. eovemi^;lti'fl.tu t"*".i "o"illuUlfr 
biiiea. Determine,,ifoi'stifftess of sprins(l, 

Marks)

,.

7a.

b.

8a.
b.

Derive a4oexfiession for stabiliqrup-f iffi wheeler negotidting a curve' (08 Marks)

e four,q'ihied motor car weigtring 2 tonnes.has [eqnt of C.G..of 0.6m above the ground

surfad*ij.te mass of the eqgine.pnd transmission pprtS are equivalort to 80kg with the radius

of gviattbn l50mm and,the_ir axis is parallel. to the axis of wheel of vehicle. Th-e car

{,.,,:,.t, termine reactio1r', 'ir*h innet urd,,ou$ wheels.
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