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B Tech. DEGREE EXAMINATION, APRILIMAY 2010.
Fifth Semoster
Mechasical Engineering
NIE 1301 — DYNAMICS OF MACHINERY.
Commnon to Fourth Semester Moghatronies Eagincering)
(Rogultion 2004)

(Clammon Lo B.E (Part-tiae) Fourth Semester Regulution 20051

“Three oo Maximun : 100 marks
Answer ALL questions
PARTA (10 52 = 20 macks)
State the condstions to be satisfed in seplacing dymamie analysis of  link by

equivalens statie problen.

Distinguish betaseen rudial cera and cylindrical car

Define tractive foree in a e cylinder locomotive engine and state swhen 10
magritude s masimun aod minimuo

Show the srimary crank position nnd secondary erunke position of a
2

Tour eylinder in-Tine engine, power stroke of order 1-
Define whirling speed of a shafl

Explain briefly the term “Logarithaie Decrement” as applied o durped
sibrations.

Rsplain hricfly the terms () dynamic magnifier and (b) transmissibility of
vibrating systens

Define torsionally equivalent shaft.
Trive an expression for the height in the case of a Watl goverror

What s the g

e effct an a sen going vessels?
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PART 15— (5 * 16 = 80 marks)

A canmecting rod is suspended fram & puint 25 uun above the cntre of

il cud, and G50 mm ubove s centre of gravity, ila s benk
455 ke When permitted o oscllate, the time pesiod 15 found to be
157 seconds, Find the dgnamical equivalent system constitutus of (o
Lasses, ore of hich is located at the small end eentre

o

Ll crant pin cirele sadins of o horizontal engine is 300 men T s of
e reciprocaling parts is 250 k. When the erank s teavelied 50° from
D e difference between the driviag and buck prossures i
055 N, The cannecting rad length between centzes b5 12 m and the
exlindor bore 15 0.5 m if the engine runs 250 rpm and if the elfict of
ston rod dizmeter is neglecied, caleulate

G prossurc on slide bars

il st in the connectin rod

(i1 angentiol force o the crank-pia and

() turning moment. on the el shal

A shaft carries four masses in parallcl plangs, &, D. € and 1 in L rdes

Goust s Jength The masses ot B and C are 15 ke and 215 ke
Feaprctivels. and caul has an cecentricity of G0 s, The masses a1 A ard

1) Hae . cccentrcity of 80 . The wigle betseen the masses ot 1 ant
i 100° and that. between the masses a1 B and A is 196° both heing
mewsured i the same divection. The axial distance between e phuaes
nd B ss 100 m and chit betwsesn 18 and € s 200 mra. 1L the sial 15
complet dynaraic balance, determine

G the mugtude of the masses 2t A and D
(i) the distance between planes A and 1y aod
Gt the angular position of the mass a1 D

or

The ollowing i cpply Lo outside exlinder uncoupled locomotive:
Mags of 4 rutaling parts per cyinder = 560 ks  mass of reciprocating
ot pes extinden = 300 ke e besseeen erank = 007 erank radias
0 st Segim;
Wheel contres - 145 m I whole of e rotatmg and two-uieds of
Teciprocating parts are o be balanced in planes of the driving wheels,
find

cr conres = 135 m ; radios of balanes s
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i ouagnitude and angular positions of belanee nsasse

Gir speed in ilometers por o st which the sheel will i of he vanls
when the loal 62 each driving wheel s 30 kN and Ui duameder of
18 m, and

tvead of ériving e

sing couple t speed arived st i 5 dbuce

A coil of

spring stiffness 4 N supports vertieally s s of 20 ki at
L frce ead, The motion is resisted by the ol Gaskpot. 152 found thit
U amplitude a: the beginning of the furlh crele = 08 Lines L
amplitae of e presions vibration. Detersine the damy

unil. velocity. Also find the ratio of the frequency of dumped i
undamped vibrations:

o

The two rotors A ard B are uttached to the ond of a shafl 500 i long,
Tl soass of the rotor A s 300 kg and its zadius of gveatian is 300
The eprvesponding valucs of the rilor B aze 500 kg sl 330
vespoetively. The shiad s 50 mon o diaeter for the fivst 250 mn ;.
120 o for the nest 70 mem and 100 mm dismeter for Ui remairing
Jength. e modulus of rigidity for the shafl smaterials 15 80 GN
Bind

G the prsition of the node and
it e lrequeney of torsional sibration

A mass of 10 ki 13 suspended from one end of » helical spring, the ator
end being fised. The stifToess of the sprog is 10 N The vissos

dampirg e L suphtide to deerease 1o one-tenth of the inic
value in foar complete aseillations. 1 periodic force o 150 cus 507 N 15
apyliet

Toreed vibrations. Whal is it valae of resonunee”

1 Uhe mises in the vestical direebon, find the amplitade of the

or

A machie of rass 75 kg is mowated an spri cus 1200 KNie
o with an nssumed dumpiag factor of 02 A piston vt the mackine

W s 2 ki hus & seciprocating wosion with a atroke of S0 s and
Speed of 3000 cselesmin. Assumiog Lie motion o be stupls baronie,
fnd

1 e wmpltade the moton of the sacine

i1 it phase sogle wilh: respect to the exciting force

il the foree trumsmitted o the faundation aid

Gi the phase angle of Lrasmiticd foree with mespees to the exciting
foree.
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Lo w sprang Ioaded governor of the Hartnell type, she mass of each ball i
Uk, Tengeh of vertical arm of the bell erank lever is 100 aun and that of
ihe hortzontal arin i 50 mm. The distance of fulerum of each bell eraok
Tever s 80 s from he axis of rotation of the governor. The extreme
radii of rotatiorn: of the balls are 75 mm and 1125 mm. The maximum
cquibriam speed is 5% greater than the winimwn equlibron speed
shich is 360 rpm. Fiad, noglecting oblicuity of azins. ipital compression

cquilibrim speed corresponding Lo the radius of rolation of

o

A ship propelled by a turbine rotor which Ras a mass of 5 tonne
Speed of 2100 rpm. The rotor has a radsus of gyration of 0.5 1 and rotat
s clockwise direction wher viewed from the stern. Find the gyeoscopic
effects in the following eonditions

) the ship sails at & speed of 30 ks and steers ta the
having 60 m radius.

Lot i curve

the ship pitehes 6 degroe above and 6 degree below the horizantal
position, Tae bow is descending with its maxionm velacity. The
ration due to pitehing is simple burzmonie and the perindic time i
20 seconds.

i) the ship rolls and at"a certain instant it has an angalar velocity of
0.03 racls clockwise when viewed frura stren.

Deterrsine alsu the aiaximuns angular acceleration during pitchini;

Explain haw the direction af motion duc to gyroscopic offect i
determined in cach case.
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