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ME O4-606-DYNAMICS OF MACHINERY

{€0O4 admissions)

Three Hours Maximum: 100 Marks

Answer aII questions.
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Drowing conuentions are to be strictly foltowed,.

I' (a) write a brief note on force analysis spur gear and bevel gears.
(b) with a suitable example, explain "Method of virtual work,.
(c) Derive an expression for gyroscopic coupre of a spinnigg disc.
(d) Explain ho',,f nywheel size is determined for a reciprocating engine
(e) A machine part of 10 kg. is supported on isolators with has a effective stiffness of 400 N/m

and a viscous resistance of 0.02 N at a velocity of I mm,/s. Determine the reduction of amplitudeper cycle.

(f) Compute the critical speed of a rotor having a disc of 100 N weight at mid span of a steel'shaft of 10 mm di-ameter and 300 mm long, simply supported borindary conditions.
' : (Propertiesof steel E=2.1x l05N/mm2,G= 0.g xlos N/mm2,0=g x rO-eN-s2/mma).

(g) With the help of equations and Braph, difTerentiate betlveen seismometer and accclerot'eter.
(h) Find the natural frequendies of the system shown in figure l.

(8x5=40marks)

Turn over



D 32015
2 The dimensions are

rr ( a ) 
t j:"di"l*,'#:T; :H"= 

,;[ 
tri: i;;f ==;t:':o""T""1;:il" 

;;'0"" on the cran k

oAB and *tri" ii" step-by-step procedure'

1000N

'l

Figure' 2 
.-

:lnrmr;:;:lT;::;ffi1l""':"Jlltfi:flT
resuhs u," ,"o,,iu-rJ !:t"l: Yi* *""HXil::,:ffii;;;; uni ,""'" orthe dvnamtc-

wr*e the *"rn:;;".;i1".p9"1" the line of action' o'"it:l"t'r:';# ;il":ll'.eleration As of

:u:";ff xxj::k**x#*litilffi [:*Ti*]iliil"1";ii"'erinksare

also indicat"o'-(Not": CCW - "o""'it"i"t":*it" 
t CW---clockwise)

Fo"" *o*ent of 
o

inertiaTkg lmrn''----:r2o---
---ffit -

-----r50--.

c[

rod. I s2

Mass
M kg.Link'

Ar^
Mmls"

z lCCw; I
AB 60

4(cw) 5
BC 90

0 2
c(s i$e) 100

As

Figure' 3i



. "3 D 32ors

III. (a) A 2.5 m shaft is supported in deep groove ball-bearings at 300 mm from each end and

carries three pulleys. One at each end and one at the mid point. The pulleys are out of
balance to the extend 0.6, 0.8, 0.9 kg m in order to form one end. But the pulleys are keyed
to the shaft so as to achieve static balance. Find (i) relative angular settings of three pulleys ;

(ii) the dynamic load on each bearing when shaft rotates at 1440 r.p.m.
(15 marks)

IV. (a)

Or

The crank and connecting rods of a four-cylinder in line engine running at 3000 r.p.m. are
70 mm and 280 mm each respectively.And the cylinder spaced 200 mm apart. If the cylinders
are numbered I to 4 in sequence from one end, the cranks appears at intervals of90 in an

end view in the order l-4-2-3. The reciprocating mass corresponding to each cylinder is
2 kg. Determine the unbalance primary and secondary forces, if any. And unbalanced
primary and secondary couples with reference to central plane of the engine.

(15 mark.s)

A 1500 mm long steel beam is simply supported at ends. Beam has cross-section of
25 x 50 mm. Mass of 3.75 x l0-2 Ns2/mm is assumed to be acting at the cg of the beam.

Determine the natural frequencies of transverse vibration in two mutually perpendicular

directions.(PropertiesofSteelE=2.Lxl05N/mm2,G=0.8x105N/mmt,p=8x10-eNs2/n-rma).
(7 marks)

In a mechanism used for a bottling plant has a lumped mass of 3 kg and a stiffness of
0.1 Nimm. A viscous damper of C = 3 x l0-3 lis/mm is connected with the svstem. Find
(i) damped natural frequency of the system ; (ii) ratio of two consecutive amplitudes ;

(iii) time taken to reduce original amplitude of vibration to 20 per cent'
(8 marks)

Or

A SDOF system with a mass /n and spring constant fr is excited by force from a rotating
unbalance. Derive an equation to show displacement of the mass as a functioh of time.

(B marks)

A gun barrel weighing 7000 N has a recoil spring of stiffness 1500 N/mm. If the barrel
recoils 1.5 m after firing, find the damping coefficient of the dashpot if the systc'm is criticallv
clamped. Aiso firnd the time required for thc barrel t,o return to 30 mm from its initial posit,ion.

{7 rlarks t

In a turned dynamic vibration absorber which is connected to a SDOF s-v-stem ltaving a
mass of 90 kg, the mass of the absorber is 4.5 kg and amplitude of disturbing force,'is 300 N.

If the main mass is at rest #hen the forcing frequency is 100 Hz. Find thr: anrplituclr: o{'

vibration of the absorber mass and stiffness of the absorber. Also find the stiffncss o1'Lhtr

SDOF system.
(15 marks)

Or'
An automobile weighing 4500 N has a mass moment of inertia of 2.25 x 106 N/ntnrs2 atbou t an

axis passing through CG. The front and rear suspension can be approximated to springs
with 8.1 N/mm stiffness. CG of the vehicle is 750 mm from the front axle. Wheel base is

2000 mm. Find the natural frequencies anrl mode shape.
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