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lv\at jq 1wo degree of freedom in vibration? How equation of motion isderived? Explain it with sample examole.
(b) Find the trajectories of a norlinear spiing-mass system governed by equation

i+a2o(x-2ax31 _0
Attempt all questions.
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Write a short note on Critically clamped system.
Explain the following terms:

(1) Attractors
(2) Pointcare section

3MEl14 - Advnnced Machine Design and Dynamics
IqlLaL Mgdrs: 70 " 

Durat.on. 3 hrsInstructions:
Assume suitable data if necessarv
Use of Design data booh is p.rritt.d.
Write your answer precisely and to the point.

(a) Duivg equation for unde, or*0.:tl#r3)Jyrt"* wi*, ng,oe. Also draw ard I'srexplain phase plane diagram for all clampecl tlpe vibration iystem. 
r""

(b) 
l9y many arbihary conslants must a geniral solution io a second-order I04ldifferential equation have? FIow are those ionstants determined?

(u) Th: foundation ofa reciprocatinr.nr?#t, subjected to harmonic motion in x [0s]and y direction:
x(t) = X cosat , y(t) =y cos(cot + d)

Where X and Y are the amplitucles, w is the angular velocity, and / is the
phase. difference. verify that tlie resultant of the two motions satisfies the
equation ofthe ellipse given by

N '  , 2  ) v t t

T.?-fr"ost=sin2 O
Write a short note on Beat phenomena,
what is the diff...r;;;;;;n the vibration isoration and vibration absorber? [33iExplain effect of undamped vibration absorber on the response of the machine
with equation.
A section of pipe pe(aining to a certain machine vibration with larse 106lamplitnde of a compressor speed of 220 r.p.m. for atalyzing tiri, ,vrt..ria 

t""r

:l:,:1,-lTr 
ry:tem,was^llsnended from ihe pipe to act as an absorber. A I kg

apsorber mass tuned to 220r,p.m resulted into two resonant frequencies of 1gd
ano l)6 r.p.m . what must be the mass and spring stiffness of the absorber if
the rcsonant frequencies are to lie outside the rangJ of 150 to 310 r.p,m.?
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(3) Bifurcations
(4) Stange attractois.

(c) Write a short not on jump phenomena

a fiat nt{e subjectecl - t":1t:iffli?nooi* * rn"r" in figure-l. rhe ptare nzlpfti"t is gray cast iron FG 300 ana me actorofrj."ty tr;.bri;#;; rL,.l
thickness ofplate.

.'{fI'

Figure - 1

(a) A recraagle plate with tansverse holl#center. width of plate is 50 mm. tireplate is subjected to a tensile load of 12 KN Th; pi;;material is FG250. Takefactor.of safety is i.75. Determin. lr. tfri.f.o.r, o'f o"fut".(b) Explain contact st€ss betwe.o t*o ,.*iri.J;;il:

5' Let the two semioircurar disc is to be made of steel (Ei :82 = 200Gpa andvl [II]= vZ = 0 .29) . The radii of curvature of the two ,*iu"., 
"t 

th, p;irt ;i.;;are Rr = 60 mm, R'1-: 130 mm, & = g0 uim *J n,, = ZOO-rr. if,. *gj. _behareen the planes of minim*o,*uutur.lr-fitl:iad. If the load p = 4.s0 rfi\Tdetermine the maximum principal stress, *i"i;"", ;;;;;-# #H;octahed.al shear stress in the disks and state the tocatio' 
"f 

th, ilirt ;;;each of these stresses occur. Determine the approach 0 for the two disksbecause ofload p.

Expiain Geometry of the contact ,o"rlil*rit*u, wheel and rail
Attempt following questions
Explain Creep with parameters affect on it.
Explain different technique for recluction ofstress concentration effect.txpram ellect oI'temperature on short time properties arld iong timeproperties.
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