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Second Semester M.Tech. Degree Examination, Dec.2018 lJan.2019
Advanced Theory of Vibrations

Time: 3 lrrs. Max' Marks:loo
Note: l" Artstt,er on), FIVE Jilll qrrcstitttrs.

2. l'L'rite ncut sketcltes v,hettever requiretl.

7 a. Irree vrbration recorcls o1'one tonne rnachine mounled on an isolator is shorvn in Fig.Q.1(a).
l)ete nn ine :

i) l-ogarithn-ricclecrcntent
ii) l)arlping thctor
iii) Darnpeci nalural fiequencv
ir,) Natural trerluencl,
v) Spring stilliress
vi) Clritical damping coetficient

Iri-rr Q.l(a)

b. A tlyrvheel having ntlss rltr)utcnt of lnetia 0.1 kg-mt is s,,rpe,rcled fiom a thin wire of
stillne ss 1.2 N-mlrad. A periodic torqLre havirrg marimutl valr.te ilf 0 6 N-m at 4 rad/s rs
impresscd Llpon thc f'lyu,hecl. A viscolrs dashpot applics c'lamping cor-rple of 0.SN-n-r at an

F-onlulate the Laplace transfbrm
inrtral conclitions x(0) and i(0) .

Fig.Q.2(a)
solution of a viscottsly damped

angular velocity of 2 rad/s. Find:
l) Maxirnumangulardisplacerrtcnt
ii) Maximutl cor-rple applied to the das pot
iii) Critical damping coeflcients
iv) Angle at u'hich the angLrlar displacement lags the torquc

1,s Deternrine the rcsponse of a sin-elc.I)OF system to the stcp cxcitation shorvn in Fig.Q.2(a).
(10 Marks)
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Explain how vrbration confiol can be achieved in dilfcrent rvays. (08 Marks)

A milling machine of rlass 460kg operates at 1800 rpm and has an unbalance whjch caLISes

a harmonic repeated fbrce of magnitude 20,000N. Design an isolation system to lin-rit the

transmitted forcc to 4000N, the arlplitudc of vibration dr"rring operation to 1mm and thc
anrplitr.rdc o1'vibration during start up to l0mm. Find the rcquirccl sltffiress of the isolator

ancl the mininium mass that shoulcl be acklccl to the rnachine. Assutnc € = 0.05. (12 Marks)

Ilxplain tlie tolloii,in,e u'ith neat sketches: i) Accclcr-or.r-rctcr ii; Frahm -l'achotneter.

(10 Marks)
Explain: i) Dynamic vibratron lbsorbcrs ri) Vibration exciters. (10 Marks)

5 a. What is experimental rlodal analysis? Ilxplain in detail thc basic necessary equiptnents
rcquired for erpcrurcntal modal analysis. (10 Marhs)

b. With bath tub curue , explain the dillcrcnt macliine maintenance techniques. (10 Marks)

6 a. Detennine the isoclines for the sinrplc pertdulum. (08 Marks)

b. Explain the Jump phenomenon for so{tening and hardening springs. (06 Marks)

c. Enumeratc the sources of non linearrtre s. (06 Marks)

7 a. Explaln: i) Expected value ii) Mean square value iii) Variance ancl stanciard O.i,oTJrl.*r,

|. Define power spectrum and power spectral density. (04 Marks)

c. A single l)Ol-' systcrn rvith natural fiequency W,, and danrping tactor ( : 0.2 is excited by
tlre lirrcc.

l--l
lt( t)=Fcos-rv tr l-crrsr,r',t+Fcos- u,,l

I F cos r.n rv,,t.

,_,,r,ji
Deternrine mcau squart rcsporlse olthe systerl. (10 Marks)

8 a. Dcrivc an cxprcssiorr lirr lorrgitrrdinal r ibrariort ol'rocl (08 Marks)
b" Derive the Iluler equation lbr beams. (12 Marks)

,.;Fx*,li

,,,::.11,:,,,.

2of2



,,

Second Semester M.Tech. Degree Examination, Dec.2018 /Jan.20l9
Theory of Plasticity

Tirne: 3 hrs. Max. Marks:100

Note: 7. Answer any FIVE .full tluestiorts.
2.,4sst.tnrc missittg clotrt i/' turl, suitohly.

1 a" t':xplain stress strain clrrve in detail and show tire idealized stress-strain diagrams for
ililferent materials il,ith correspondrng rnechanical rlodels and eqr:ations. (10 Marks)

b. What is the relationship between trlle stress anrl enqureering stress and truc strain and
engineering strainl Justily engineering strain is to be considered or true strain is to be
considered. (10 Marks)

stress invariant? E,xplain and estimate the tluee stress invariants

USN

2 a. What is

tensor.

5a.
b

t4I/IDE.252

from the stress
(10 Marks)

(03 Marks)
(04 Marks)
(03 Marks)

(08 Marks)

(08 N{arks)
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L,xplarn the t\\,o theones ol'l,ielding criterra. (04 Marks)

Thestateol'slressatapoint isgivenby o. =100 MPa,6u =200 MPaand r*, =250 MPa.

Il'the yielding slress ol the material is -175 MPa. clelenlrne in a uuiarial test whether
yieldurg r.r'ill occur and il'so according to r,vhich cntena?

What is florv stress. how it is determined?
Explain the tu,o theories ol'l,ielding criteria.

4 a. Derive an eqLration lbr the two prLncrpal stresses acting on a arbitrary plane in two
dimensional slress systcnl. (10 Marks)

b The prir-rcrpal strains at a point in a body are given by,

€r= 0.002, e:= 0.0001, €,: -0.001
Determine thc- octahedral normal and shearing strains. (10 Marks)

Explain various theories plaslic {1ow. (10 Marks)
Tlre initial galrge length, width anci thrckness o1'the tensile test piece are 50, 12.5 and
0.8 rnrn respectively. The initial yield load is 1.791 kN. At point 'A"the load is 2 059 kN
and the corresponding extension is 1.22 rlm. The maximum load is 2.94 kN and this occurs
at an extension to 13.55 rnrn. The test prece lails at an extension to 22.69 mm. Determine
tlie Iilllou ing:

(i) lnitial yield stress.
(ir) Tensile strength.
(iii) percentage of total ebngation
(iv) T'rue stress at maxirnunr load.
(v) True strain at A.

lol'2

(10 Marks)

(i) CalcLrlate tlie stress invanants.
(ii) MagnitLrde and direction at prurcipal stresses.
(iii) Spherical and deviator stress tensor.

-su 50 - 401
Ir =l 50 -30 i0 
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6 a. Derive the bending relationship for a material following non-linear stress-strain law in the
fbnn,
MoH
In Y" R' 

(10 Marks)

b. Determine the drawing ioad for a cylindrical rod through a conical die from local stress
evaluation. (10 Marks)

7 a. l)etenuine by stress-evaluation of the load for lorging a flat circLrlar disc. (10 Marks)
b. Menlion thc irrrportant propeflics ol-slip lines. (10 Marks)

8 Write short notes on any lbur:
a. tJpper bond theorem.
Lr. Factors allbcrirrg plastic delbrrnatiorr.
c Vanahlcs of I)rarvirrg
d. I-{lcct tlf strain rate and lentl)eraturc on st rcss sl.railt crtrvc.
c. Florr strcss.
f Stresses on a leLrahedron. (20 Marks)
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