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Dynamics of Mac.hiiresDynamics of Ma-c.t#iires
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Note: Aruswer any FIVE full questions, seleqitre.$'it least TWO futl qu#tiiins from each part
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,*.t PART_A
I a. Using sketches explain equilibirt '6'tu ee forcefuid&dbers. (04 Marks)

b. A force of 6000N is applied'ohdpiston along the line of stiijke of a horizontal steam engine

when the crank is at ffil-ufo*I.D.C. Calculate th;ffirque on the crank shaft, length of
connecting rod is 0.8p,ffingth of stroke is 0.affi (16 Marks)

J, -;
2 a. Using Turning mffit diagram explain how- spded of fly wheel decreases and increases.

lj;furtir -n ,*..*!b. (05 Marks)
b. Turning *o-.Miagram of a multi:r$ffidtngine with respect to mean energy line are

given by -$-3$'++.1, -2.85, +3.25, -1.1ff iz.O. -3.65, +2.85, -2.6m# each mm2 represents
500Nn;$i'(ue. The engine at lOOOrryfu with limitation for fluctuation of speed as 2o/o of
,nruffiEk Find suitable diametudhd cross section offib if p = 72ggkg/tf and rate stress

is 6MFB'neglect the'*'1*;t1,*Take width o,,lilf' wice ortffikness' 
(15 Marks)

3 a. Derive an equation to dgfffiine the ration of bffi&riisions applied &s$qat belt drive.

f,. *u*iffiower tf,at .un Uq*&,rmitted using a.pdit or rOO*o, ,. ,ffiXTl?
an angle of lap of 160'. The density of:the belt materiatr iJ"i0'6tg/mm3 and coefficient of
*iction is 0.25 The tension in the 

P^,?!ffi$$O"U 
not exceed I.SN/mm' (15 Marks)
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4 a. Explain yhytwo balancing n-l4gise$S two differentp'hnes has to be introduced to balance
the distunh,forg mass rotating jg'ofher plane. **-, (05 Marks)I n rs of magnitudffi }ffg, 6kg, 7kg and'' Micg revolve in planes A, B, C and DD. four mass(
resp#ti+ety. The plane.q*&ffi%ied Ato Bqsr$, A to C 1.2m and A to D 2m. The massesrespettively. The plano&hffiIaced A to B0.8riL A to C 1.2m and A to D 2m. The masses

. .qre€ll at the same radiu$.)Find magnitudegf"'M' and the relative angular positions of the

I imftasses for the complete balance. srs Y' (15 Marks)

'tS$r-'H .lf"'\qffiu w,r A# , PART_B
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Using diagra$q,ffi lain direct
Three cyliffifls'have their ax.

fto a sinsle"'dank. The stroke

crank method. (06 Marks)

ve their axis'Et:J20o to one another and their connecting rods are coupled
to a single'uank. The st

" mass to be attached at 80mm radius to give primary balance
ii) The nature and magriitride of secondary unbalanced force.
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vertical arm 90mm and horizontal arm 40mm. The dffitalice of fulcrum fro,m axis of rotation

is 45mm. The sleeve has a mass of 7.5kg. The,&*".dbegins to rise at 22t0tpm. The rise of

,::::i+il 
_

Derive an equation to determine the speed of the portor gove#ror. Considering fri:,]:r:l
sleeve and eccentricity of lower arm. { fl' ,-- .{06 

Marks)

The mass of each bali of a spring controlled goverqgrffif ltkg. the bell srank"leier has its

the sleeve for 6yo rise in speed is 8mm. Find fu"inttial thrust on the spring and its stifkress.

..._ *-nffi { (14 Marks)
...,,',... S,)'. \
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Derive an equation to determine the ang|ffiheel for 2-wheel autoffi-.Siile. (06 Marks)
w

wheels has a mass of SQkg"witfr a-,rffipo of gyration of 0.4m. Thd rotating part of the engine

have a mass moment of inertia df tML-*'. The crank sha"S rotates in the same direction ashave a mass moment of inertia df l$ftE-m'. The crank sha-$ r...otates in the same direction as

road wheels. The g.* *t. o-f'.ft,.rgl". to the back axl#ft5:1. The vehicle has a mass of
3000kg and its C.Gis O.S*:a'$K. in. .oua level. The.1vrdh of the track of the vehicle is3000kg and its c.G is 0.5d. 4'$0ve the road level I ne -wldtn or me racK or rne venlcre rs

1.5m. Calculate the fimitiargn$Ld of the vehicle ar**g$ltre curve for all wheels to maintain

contact with the road - . t".ffi= (14 Marks)

An automobite is travelling along a;uh& track of 200m mean rfdi{rs. Each of the 4-road

wheels has a mass of 80kg with a

Using diagrams effih 'under cutting in car.ns'* 
_ 
(06 Marks)

A symmetrica--t:.eeftffiilith convex flanks a.1[i*m1ing on a flat faced follower has base circle

diameter of 75frr#and nose radius of 1-0-min The lift of the follower is 2-0mm. The cam is

symmetr I angle of action is 120o.*'Htermine the principal dimensions of the cam and

:
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