‘(b) The turbine rotor of a ship has a mass of 3500 kg, It has a redius of _ | . " Reg. No. :
gyration of 0.45 m and a speed of 3000 rpm clockwise, when looking from
st_ern Determine the gyroscopic couple and its effect upon the ship :

(1) .'.;.._;.VVhen the Slllp is stecung tO the left 011 a curve of 100 m 1a(hus at B S : o R Question Paper Code;53312 1

-(ii) When the shlp is pltchmg in a snnple haxmonlc motion the bow T
s falling. w1th its. maximum - velomty “The -period of pitching is . -~
740 seconds and the total angulal displacement. between the two - AT AR eI T -: .- ' Fomth/Flfth Semestel
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PART C — (1 x 15 = 15 ma1ks) Mechamoal T‘ngmeeung

{a) :.'.:The followmg data 1efe1 to the t1 ansnnssmn geal of a motm slnp ME 6500 — DYNAMICS OF MACHINES

; '"_'-'i"-.'Moment of mertm of ﬂywheel is 4800 kg. 1112 Moment of 1ne1t1a of
i propelleris 3200 kg.m?, modulus of ugldlty of shaft matenal is 80 GPa, IR
S ~and the.: equwalent moment “of - inertia pe1 cyhnd(n 18" 400 kg 1112 N (
S Assummg the diameter of the torsmnally equlvalent crankshaft to be_ ERRRH
S78920 'mm - and. treating the - amangement as a . t]nee 1ot01 system e
faktcine detm mme the flequency of the f1 ce tmsmnal Vlblatwns o (15) S

(Common to Mechamcal Engmeenng (Sandwmh)/]\iechatlonics Engmeeung)

(Regulatmn 20 13)

(Also common to PTME 6505 = Dynamzcs of Machmes f(n BE, (Pa1 t—'l‘lme) S g o
Fomth Semeste1 ~—Mechamcal Engmeeung (Regulatmn 2014)) S

= _' : '(b.) g A govemm of the Pmell type has each arm 250 mm long The pwots of

O ] :' : L _“ . Ll Answel ALL questlons _ . :
the ‘upper. and lower. alms are 25 mm. from the axis. The central load LT : :

.. acting on.the sleeve has a mass of 25 kg and the each rotating ball has a - S S . . PART A— (10 x2=20 lllalkS)
‘mass .of ‘3.2 keg. When the governor sleeve is in mid- position, the - . : et o '
- “extensmn link of the lower arm is vertical and the radius of the path of L ._ EELAT I .What is meant by piston effort?-

T 1otat10n of t,he masses is 175 mm. The vertical height of the governor is
/200 mm. If the governor speed is 160 r.p.m. when in mid- -position, find T o |
R the length of the extensmn hnk and the tensmn in the upperarm. . - - (15) T - S R
: ' L : : ' o ' ! T A flywheel has an unbalanced mass of 0.15 kg at a 1achus of 0.4 m flom the T
T A VO ax1s of rotation. Calculate the unbalanced folce if the shaft 1otates at: 200 1pm S

2. List the uses of tur ning moment d1ag1ams9 RN

4, W hat is hammel blow in locomotwes?

5 D1ffe1 entiate node and antmode with respect tmsmnal v1b1 at10ns

6. Whatis dampmg"

7. Whatis the phase d1ffe1ence between the transmitted force and the disturbing.
_ force system if w/w, > 1

8.  Write the equation of motion for the forced damped vibration.

9. Write short not_e on “hunting of governor_s”.

10.  The engine of an aeroplane rotates in clockwise duectlon when seen from the
tail end and the aeroplane takes a turn to the left. What will be the effect of
~ gyroscopic couple on the aeroplane?
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PART B — (5 x 13 = 65 marks)

the crank has .turned. through..30°. from. the. inner. dead .centre, the

sides of the cyhndel walls the thxust in the connectmg rod, and the

- __._crank eff(nt RN e B (2 + 2 + 2 + 2 + 2 + 3) . ' s

(b)In a f0u1 lmk mechamsm shown 1n Fig 1 tmques T and T have
._-.}magmtudes of 30 Nm and 20 Nm 1espect1vely The link " lengths a1e§:”1--f': S
800:mm; AB = 300 mm BC 700 mim’and .CD = 400 mm, For the _:3':.;_. SR RO .
_ i_'statlc ethbuum of the mechamsm detenmne the 1equ11ed 1nput tmque'..'. o I R S

CAD =

12(&) ‘Three masses. a'le attached to_a_shaft as. f'olim'vs. L10. kg at 90 mln .1“adius

15 kg at 120 mm radius and 9 kg at 150 mm radius. The masses are to be

““arranged so that shaft is in “static balance. Determine the angula1'."f"__.':_:"_f'
- position of masses relative to 10 kg mass. All the masses are in the same

‘plana. .
Or

by @ 'What is meant by Swaying couple? Deduce the expression foi its
: magmtude and explain its influence.- ‘ (8)

_ (ii) ~ State the methods of force balancmg of hnkages by Lowen and Berk

~ method. . | : (5)
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1. (a) _The.lengths -of crank -and conn'ecting rod of a horizontal engine are
200 mm-and .1 'm respectively. The crank is rotating at 400 rpm. When

13.

(@)

A gun is so designed that on firing, the ba1 rel recoils against a spring. A
dash pot at the end of the recoil, allows the barrel to come back to its
initial position within the minimum time without any oscillation. The

‘gun barrel has a mass of 500 kg and a 1ecml spung of 300 N/mm. The _
' banel vecoils 1 1 on firing. Deteumne :

- difference of ‘pressure between cover andpiston rod 0:4 N/mni2 Tf the -
‘mass of the reciprocating parts is 100 kg cylinder bore is 0.4 m, then o
- calculate, the inertia-force, force:on piston, piston effort, thrust on the -

- (i) " The cutlcal dampmg co- efﬁclent of the dash pot engaged at the'end i
ofthe recoil stloke S e T (7) :
....... 01 :

e Length of the shaft

- varies sinusoidally with an amphtude of 0.05 m and wave length of 6 m.

:The iollowmg data 1elate to a shaft held in iong bea1 ings. L

il -Per1n1ss1b1e stxess 1n shaft mateuai 70 X 10 N/m :_ .

. Detelnnne the cntlcal speed of the shaft and the 1ange of speed over '
_Wlnch it is unsafe to run the shaft Assume the shaft to be mass less (13) o

A vehlcle of mass 1200 kg is tlavelhng on a 10ad the sulface of whlch"f'”

The suspension system has a spring constant of 400 kN/m and a-damping . . -

o
T16. (a)

' factor of 0.5. Tf the vehicle speed s 100 km/ln determine the
"d1splacement amphtude of the vehmle T T T S € E)

A centnfugal fan of mass 5 kg has a mtatmg unbalance of 0 25 kg m.
- When dampe1s having damping factor of 0.2 are used, specify the springs .~

for mounting such that only 10% of the unbalance force is transmitted to

the floor. The fan is running at a constant speed of 1000 rpm. ' (13)

Calculate the minimum speed, maximum speed and range of the speed of
a Porter governor, which has equal arms each 200 mm long and pivoted -

on the axis of rotation. The mass of each ball'is 4 kg and the central mass

on the sleeve is 20 kg. The radius of rotation of the ball is 100 mm when-

the governor begins to lift and 130 mm when the governor is at maximum
speed. - _ - o (13)

Or
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