Quesii@ﬁf'?P?aﬁéjif.:"@}oé&ée :"_6955%3

M E /M Tech DEGREE EXAMINATIONS NOWMEmRmECEMBFR 2023
: ' Fnst Semester :

Comput@r Aldﬂd Desagn
ED 4154 — WBRATEON ANALYSIS AND CONTROL
o (Cemmon to ML.E. Engineering Design/M.E. Product Design and De‘}eiepment)
i (Regulations 2021)
Tune Three hours Maximum : 100 marks
s Answer ALL questions.
PART A — (10 x 2= 20 marks)
.5"'{?.Vfit;é.the equation of motion for the following cases
s (a} S:ingle degrees of freedom longitudinal forced vibrating system,
e (b) Smgie degrees of freedom free torsional vibrating system.
L _Deﬁne the transient vibration and specify the effects.

3 " Draw the free body diagram of a two degree of freedom system shown in Tig.
hE and spemfy all force acting on each mass.

: L _Déﬁhe'the term ‘coordinate coupling’.
i T Déﬁn‘é the flexibility influence co-efficient in a multi degree of freedom system.

Wha% are the significance of eigen Vaiues and eigen vectors in vibration
A analyms of continuous mass sysfzem‘? .

= .3_7; g ._Wha‘t is dynamic vibration absorber" Iliustrate W}_th a schematm exampie

_: Lwt any four industrial noise sources and con‘troi strategﬂies




g'and Kl Kz = 4:0 im.
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(b) Find the natural frequencies and’ the mode shape as a funckicn of
torsional stiffness, Ky and moment of inertia, J of the torsicnal vibrating
system shown in Fig Alss find the amplitude ratio.
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(a) Find the natural frei;ﬂue:nciés of the system shown in Fig. using Holzer
methed. Ji = 400 kgm? J» = 800 kgm? Js = 1200 kom?,
Ka=1x10° Nm/rad, Ko = 2 x 10° Nm/rad, and Kz = 3 x 10° Nm/rad,
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Or

{b}  Find the naturat frequency of the system shown in Fig using.
1) Rayleigh method,
() Dunkerley's method. K = 19g GPa, T = 10° mim = 40 kg,

mz = 20 kg
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(a) Explain the steps in two plane balancing of large turbine rotor using
vibration measurements with an example.

Or

(b)  Brief about the noise survey techniques standards and different
measurement methods of vehicle noise.
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.Bsz‘ie'f_' ébb'ii't-z"iﬁe.:fécféfs' that are to be considered while selecting a sensor
~'to mesasure the vibrations in automotive. Also, brief about the different

e mountings of acdelerometer with simple sketch,

Or

Ekpééin_ the : Workmg principie of accelerometer with - schematic

illustrations.: Also; brief about electra dynamic exciters that are used o

L simulaﬁijé”théfdifferent vibration environments.

 PARTO—(1x15 =15 marks)

- Discuss the modal behavior of continuous mass system and concentrated

@

wmass system Also, find the two lowest natural frequencies of a uniform

"-"fixéd'-_fixed”'béam'-' using Rayleigh-Ritz method. Use the following trail

i fuﬁ%_:ti{_}ﬁ_s__'w}ii:c}i"sa‘tié@ ail boundary conditions : @ {x}=x* — 3L« 4+ I2x?;

Or

Enﬁiﬁeraééf' the- steps in extracting the first five fundamental modal

. frequency mode shape and damping ratio of & CNC lathe bed in free-free
-+ condition using experimental modal analysis. The steps should highlight
" the  excitation method, sensor used, measurement technigue and

R '_boundary conditions.
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