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Fifth Semester B.E. Degree ExamineJib.=il,llan./Feb . 2021
Dynamics of Machiftes
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Note: Answer any FIVEfull questions, cftgfriiffi ONEfull questionf,lan"t euch module.
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For the static equilibrium of the fow hanism shown in'fry. Ql, determine the input
torque Tz on the link AB for a forcg oL60N acting on link
For the static equilibrium of the fotu'UH&-,,mechanism shown i".'-{.rd. Ql, determine the input
torque Tz on the link AB for a force of60N acting on link CD;ffiffihensions are AR : 500mm,
BC : 660 mm , CD = 560mm _, .f,4#d link AD = 1000mm , pE, = 373mm. (20 Marks)
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2 a. State theiho"ndition of equilibriumffiqbody subjected toa. State th#ho"ndition of equilibriumffibody subjected to asystem of

r) t-wmffioice ii) two forces{roffia torque. +:* (06 Marks)
b. In a vertical engine, the lengffidf connecting rg $i .5 times the*crank. The mass of

reciprocating parts is 120!'9 anid the crank length is 210mm. The engihe runs at 250 rpm.

Fig. Q$JW, 
q" -ft

The load on lhe piston dq@ steam pressure i , when the c
angle of 1200 from th$fqfrdead centre.

(20 Marks)

i) Sensitiveness *, r{) Isochronism iii) Stability rO Controlling force. (08 Marks)
b. In a Hartnell gog,e#hor, the extreme radii of rotation of the balls are 40mm and 60mm and

correspondin$ffids are 210 rpm and 230rpm. The mass of each ball is 3kg. The ball and
sleeve arms are€qual. Determine D Spring loads at minimum and maximum speeds.
ii) StiffrresS of the spring iii) Initial compression of the spring. (12 Marks)

{rr*ili{'..,rr' "*i*ry, 
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3 a. Explain Static"b.nd Dlmamic balanffift <if rotating mas.ses. (06 Marks)
b. A shaft" caities four massos=of'magnitude 2e$,@ 300kg, 240kg and 260kg with

;G* w
piston ii) Thrust on cCIffnecting rod 6[ffi*fust on the beqrn$s iv) Turning moment
onthecrankrnXff;,** 

*;p* 
(l4Marks)

Module-2

' &#- q "'-uryfrm &*ns g,&jt
flF.gfitingorderinaffiffiinderfourstrokein'-lineengineisl-4-2-6-3-5.Thepiston
stro"ke is 100mm anffi$th of each conneCting rod is 200mm. The pitch of the cylinder center
lines are l0Omrrryffimrr\ 150mm rS00lnm and 100mm respectively. The reciprocating mass
per cylinder is=;Jftgnrd the engine$ns at 3000 rpm. Determine the unbalanced primary and
secondary forCes.,*hd couples, if any. Take central plane of the engine as reference plane.

' ":' " Modure-3
a. Define the following teind with respect to working of governors :
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6a.
b.

18ME53

using Newton's method.
(10 Marks)

7 a. Derive the equation for natura v ortrc spring mqf,F 
:iiGm 

consider*r,}:.Y,t:_:,t
(10 Marks)

he system Q7(b),

4" #

Derive 4n expression for

of mass I
To reduce

under the
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b.

9a.

l0 a.

ritical

Amplitude of ffi{tion
'Mw ;i;

ii) Forc&ffiismitted to the foundation. (10 Marks)

of r 100 eir*itiF*i". If tn. *tm:.Tr 0.8kg and the spring has a stiffrress of 2000N/m,

determind iheu'amplitude of vprdfion of the mass. What is the amplitude of a damper with

damping factor of 0.2 is i ed in the system? (10 Marks)

A rolor has a mass ofraffflffind is mounted midway on a 24mm diameter horizontal shaft

supported simply at thdffids by two bearings. The bearings are 1m apart. The shaft rotates at

2a00 rpm. If the Bentfe of mais of the rotor is 0.1 lmm away from the geometric centre of
the rotor tlue to facturing defect, find l) the amplitude of the steady state vibration

ii) the trammitted to the bearing. Take E = 200 GPa-

*****
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Derive an expression for Gyroscopic Couple C : I W 

'*&husual 
notations' (08 Marks)

Each wheel of a motorcycle is of 60dmm diam *And has a moment of inertial of
.t;i":* The rotal mass of the motorcycle and th-b''Hder is 180kg and combined centre ofl.2kg- m'. The total mass of the motorcycle u_qg thfi rider.is I80kg and combmeo centre or

mass is 580mm above the ground level wien..glom;ty.1e is upright. The moment of inertia

of the rotating parts of .rrfir. is 0.2kg - *'ffii1gi"9 speed is 51imes the speed of the

wheels and is in the same sense. When ttg.dbffiicycle takes a turn offiSgn radius at a speed

of 54km/h, determine the Gyroscopic,gqiffi]d, Centrifugal counle,=6f-.Balancing couple in

i.r.r of angle of heel0. Hente determ le of heel necessary' 
'ff (12 Marks)

the spring into account. ,rE,'Y
b. Find the natural frequencY*gffi
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frequency 
" 
ii) Resonance

*,,,,,,h., (08 Marks)
@;::::::ffiki

with a s;ffioss of 30kN/m and a

value. Ddtertnine
Critical dpmping coeffi cient
Logari@trtic decrement

d-" "" \" (12 Marks)

*d

(10 Marks)


