
o.

Time:3 Hcurs

FtarEtni'n#

u$ffi; 
Lh 

Lu*nu, 'Nry'nsrrT"o'" 
ExarnNo'

B.'Iech. Semester: IV (Mechatronics Engineering)

CBCS Regular Exarnination h'Iay -,Iune 2014

2h,IC404 Dvnamics of ldachines
Total Plarks: 70

Instruction: 1. Assume suitable data if necessary.
2. Answer to the fwo sections nrust be written in separata answsr books.

3. Figures to the right irrdicate full marks of the questions.

Section - I
Que. L

tA)
(B)

Que. 1
{A)

(B)

Que.2
{,{)
{B)

Que. ?
iA)

.{nswer the following question.
Find the pov/er of tl"le porter governor when a * p.

Each arrn ofi a porter fove.nor is 200 mm long and is pivoted on the axis of

the governor" The radiuses of rotation of the balls at the minimurn and

*uxi*u* speeds are 120 mm and 160 mnr respectively. The mass of the

sleeve is 24 kg and each ball is 4 kg. Find the range of speed of the

governor. Also, determine the range of speed if the lriction at the sleeve is

18  N .
OR

.Answer the following question.
Sketch ri l-{artnell goy€rnor. Describe its function and derive a relation to

tjnd the stiffness of the spring.
Each ball of a porter governor has a mass of 6 kg and rnass of the sleeve is

40 kg. The rq:per affns are 300 mm long and are pivoted irr the axis of

rokfc;n whereas the iower arms are 250 mm long and are attached to the

sleeve ai a distance of 40 mm from the axis. Determine the equilibrium

speed of the gr:vemor fbr radius of rotation al'150 nrm for lol ctrange in

speed. Also, find the effort and the power for the sanre speed charrge.

Ans'wer th* fallowing question.
Disi:uss the gyroscopic effect on sea vessels.
Two 20o invclute sprlr g€ars mesh externaily and give a velocity ratio cf 3.

Tire module is 3 nrm and the irddendunl is equal to l.l rnodule. If the pinion

rotates at l2tt rpm, detetmine the (i) Minirnum number of teeth on each

wheel to avoici interference" (ii) Contact ratio.
()R.

Anslvcr the f'sllorving question.
The rotor of the turbine of a ship has a mass of 2500 kg and rotatss at a

speed oi 3200 rpm coilntsr-clockwise when viep'ed from stem' The rotor

has r:tclius of gyration of 0.4 rn. Determine the g,vroscopic couple and its

effect when,
(i) The ship steers to the left in a cuilve of 80 nr radius at a speed of

i Sknots. {1 knot = 1860 m/h),
(ii) T'he ship pitches 5o above and 5o belaw the normal position and

the bow is descending r,vith its rnaxinurn velocity-the pitching
lngtiol.r is simple lrarmonis with a periodie time of 40 seconds,

(iii) T'he ship rolls anci at the instant, its angular veiocity is 0.4

radisec ciock*'ise when vier,ved tlom stem'
Also, find the rnaximum angu!ar acceleration during pitching.
IJel-rne foilorving terms with frgure: - il) Pitch Circle, (2) Pitch Diameter
(3) Ciearance (4) Addendum (5) Backlash (6) Angle of Action
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u2l

Que.3

Que.4

Que .4

tA)
{B}

(c)
(D)

(A)
tB)

fi:ffiTiJ:fJffi; & deduce rhe expression ro find its nnagnitude' ,

What rJo ,oo **un';t;;;;*ic^Couple? Derive a relation for its

magnitu<le' rr wiih *neatsketch.'g-ii-i" 
the working-of a Hartung Govemt

Exalain contrr:iling tot*" *iugt"ui for spring controiled govemor'

$getlg$: Il
Answer the ftrilowing question' r . .-- ̂^L^-irm t04l
;;;;; ; t;.densteirr' i cquation tbr 4- bar mechan ism'

A shaft cairies a to"r ffi;;';' c *i'n "i-n.,uenituot ?90 ttg' 300 kg' [081

;00 ks and 200 ks '-'lffi'''rv;*X1;lT:1ffi*J:-tr%ffi LL!ft
ll,'ilin?'i-iLlilJ,::J,],1T:';::'*'::.'i,:,eoanticrockwiseareAtoB45',
B to c 70o and c ;; 

"iioJ. 
ft* uor"nring masses ars to be placed in

planes X and y. The disrance between ;i*Ju A and x.are i00 mm and

Letwee* X anel V +OA *ni. If the balanJi,fi *utt.s revolve at a radius of

iib ,n,n, firid their rnagnitu,ce ancl angular positions'

Anslver tlre follorvirlg question' -. n fical problems [*al
Whrrt is the n$etl of loio"ting? Give ftrur examples of prac

il#*tT;i,'l*"i,i;chanism to generare the functio n y= zxr'S - x in i'sl

r,e inteivsri of t)< ;;';. i:r"; infurciunk i.ngtrl is 50 mm. Tl're input ffank

is to rotatc tiom 30o to ?5o rvhile uutpr"rf tl*tJntou*s frorn.90" to 180"' use

it,r*. u..urucy points rvith Chelryshev's spacing-

(A)

{B)

Que.5 Answer the fcrllorving question'

acceieration c( are as follow:

;'Tffi1:'1;= ;;dl;-,, o, = z-ratl!7e',,
;: H4 fi =;';:;i;-;, ir = T rad/sec2

Que" 5

,ur fiLHil'J,TilT;1ff:iffi [il y *, F **::y]l;:,:-;1:'::: j'::"; r0? I
:::t:T'.;J 

'o"r,u"_r. 
The specificarion of positio* g, velocirv $ and

l04l
(IJ) Define the follawing ierms:

l. Perio'Cic motiorr 2' Amplitude of vibration

3. Resorrancs 4. Frequency 
oR

Answer the foilocving questicn'

{A) Expiain Uufun'iug of*i"gt* rotaiing mass by a single mass rotating in a

(r1) lffi.,::il? four ba.r mechanis* Lo generate *]r .tui1].3- 
y = Ssinx in the

interval of 0o 5 x 4 g0o"The iftput?rank angle is varied frorn 30o to 150"

ivhile outpr'rt ri*t< rn*ues frcm Ab" to iZO'' ilt* tliree accuracy points with

Chebysl'rev'' oputing' "lhe input crank length is 40 mm'

AtternPt anY three'

(A) ilffi static Uaiancing irnd clynamic balancing'

f f i \Err } is t , iar icrusmethods-ofequat ionsr l f rnot ic t io faspr ingmasssystem.

Ei o'-r-trt tt*jt**iu ptoi'ltors ancl explain in detail"

{D) What is ,yn'noi'f'Uow it is rliffer {rr:m analysis?

* * * * * * "t * ik dq - il.Ng.j]f -gAF.PB 
*'< tr * )k * !t :r rr rr
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