16.

BCE

" and a-damping factor of 0.65. What is the lowest frequency beyond whlch

@

PART C— (1 x 15 = 15 marks)

A four cylinder vertical engine has cranks 150 mm ldlig The planes of
rotation of the first, second and fourth cranks are 400 mm, 200 mm and
200 mm respectively from the third crank and their 1ec11)1ocatmg masses

are 50 kg, 60 kg and 50 kg respectively. ‘Find the mass of the.

1e01p10(:at1ng parts for the third cylinder and the relative anguhl

positions of theé cranks in 01de1 that the engine may be 1ncomplete'

p11ma1 y balance

Or _

A commercial type vibration pick-up has a natural frequency of 5.75 Hz

- the amphtude can be measmed w1thm one pelcent error?
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PARTA — (10 x 2=20 malks)

1 What is meant by crank-pin effor t‘?
2. Define coeffi_cient fluctuation of speed. -
o ( .8 Mention the importance of Dynamic balancing.

i o - Co4 ‘What do you mean by swaying couple in locoinotivesf? =

1

‘ﬁiffereﬁi;iate transverse a;id%dfsiénai vibrati_ons.'
6.  Define loéarithmic decrer_nellat.
~ 7. Write the equatio‘n of 'n1oti01i of a damped forced system.
. 8. De_fixle dynamic magﬁiﬁer; |
9, .Ho‘w‘r are. cen'trifugal 'goverrn_ors classified?

10. - What is axis of precession?



11.

12.

3.

(a)

PARTB — (5 x 13 = 65 marks).

An ‘electric motor drives a punching machine. A flywheel fitted to the
press has 4 radius of gyration of 0.5 m and runs at 250 rpm. The press is

capable to punch 800 holes per hour with each punching eperation taking

~ 1.5 seconds and requiring 12000 Nm of wmk Deter mme the rating of the
machme in kW and the mass of the ﬂywheel if the speed of the ﬂywheel

o does not dmp below 230 rpm.

®

"Gﬁ'

(@'

®)

- Or

A vertical double actmg steam engine has a:cylinder 300 mm dlametel
- and 450 mm stroke and runs at-200 rpm. The 1e01p10cat1ng parts’ has a.
. mass of 225 kg and the piston vod is 50 mm diameter. The connectmg rod
s L2 nl_l_ong. When the cr ank has tu_l_ned through 125° from the top dead
centre, the steam pressure above the piston is 30 kN/m? and. below the
. piston is 1.5 kN/m?, Calculate the effectwe tur nmg moment on the 01ank e
S '-.shaft o
(a) -A shaft carries fom masses A B C and D of magmtude 200 kg, 300 ke,
" 400 ke and 200 kg respectively and 1ev01v1ng at radii 80 mm, .70 mm,
" 60.mm and 80 mm in planes measured from A at 300 mm, 400 mm and
" 700 mm. The angles between the cranks measured anticlockwise are A to

B 45°, B-to C 70° and C to D 120°. The balancing masses are to be placed
in planes X and Y. The distance between the planes A and X is 100 mm,
between X and Y is 400 'mm and between Y and D is 200 mm. If the

: l)alanemg masses revolve at a 1ad1us of 100 mi, fmd then nle,gmtudes

and angular posnnons

Or

A twin cylindel V-engine having v angle"- of 60° has strokes of 120 mm
~and the connecting rods of length 240 mm: The mass of 1ec1p10cat1ng_
parts per cylinder is 2 kg Tf the crank speed i is 2000 rpm, dete1m1ne the -

magmtude of the primary and seconda1 y forces.

In a damped free vibr atmns mass is 2 kg and Sprmg stlffness is 100 N/m.

‘It is observed that an initial amplitude of 100 mm-is. reduced to 1. mm in
10 osclllatlons F1nd the dampmg constant and the natural ﬁequency of |
_vibrations.

 Or

Calculate the whnhng speed of a shaft 20 mm d1a111ete1 and 0.6 m long
‘carrying a mass of 1 kg at its mid- point. The dens1ty of the shaft material
is 40 Mg/m3, and Young’s 1nodulus s 200 (?rNhn2 Assume the shaft to be .
) fleely Suppmted

2 20816

Ry

14,

15,

@

(b)

e)

®)

A 1000 kg ‘machine is mounted on four identical springs of total spring

-constant K and having neg]1g1ble dampmg The machine is ‘subjected to a

~ harmoniec extelnal force of amphtude Fg= 490 N'and frequency 180 rpim..

Detelmme the amplitude of motlon of the machine and the ma\nnum'

fexce,tl ansnutted to the foundation because of the- unb_alanced force when
K =1.96 x 10° N/m .

v - B . . Or
The springs of an.automobile trailer are eomp1essed 0.1m undel its own 7
welght Find the critical speed when the trailer is tr avelling over a road

w1th a profile apploxnnated by a sine wave of amphtude 0.08 m and wave
length of 14 m. What wﬂl be the amphtude of vibr atwn at 60 km/ln‘?

Calculate the minimum and maxnnum speeds and the 1ange of the speed '

: of a Porter governor, wlnch has - equal arms each 200 mm long and :

plvoted on the axis of 1otat1on The mass of each ball is 4 kg and the :
central mass.on the sleeve is 20 kg. The 1ad1us of rotation of the ball is
100 mm when the governor begms to lift and 130 min when the gevemm
is at the maximuin speed )

| ~Or
~ A ship plepelled by a turbine 10to1 wh1ch has a mass of 5 tonnes and a -
speed of 2100 r.p. ‘m. The rotor has a radius of gymtlon of 0.5 m and

lotates in a clock\\flse dnect10n when \flewed from the stexn F1nd the

gyloscoplc effects in the followmg cond1t1ons

(i) o The ship sa1ls at a speed of 30 km/h and steers to the left ina CUIVG

havmg 60 m 1ad1us

(i) ; The shlp p1tches 8 deglee above and 6 deg1 ee below the heuzontal
pos1t1on The bow is- descendmg with its ma*nmurn ‘velocity. The .
motion due to pltchlng 1s sxmple hannomc and the per10d1c: time is

20 seconds. . R

(iii)r The ship mlls and-at a certam mstant it has an angula1 velomty of

0.08 rad/s clockw1se when viewed frem stern.

Determine also the maximum: angular accelelatien dming pitcl1i11g '
Explam how the direction of motxon due to gyloscopm effect is

determined i in each case.
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