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PCME 4301
Special Examination — 2012
MACHINE DYNAMICS

Full Marks —70

Time -3 Hours

Answer Question No. 1 which is compulsbry and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

What is the influence of friction at the sleeve on the performance of a
governor ?

Explain why a Proell governor requires balls of smaller size compared to
Porter governor.

What is meant by the controlling force curve of a governor ?
What do you mean by the pressure angle ofacam ?
State and prove the law of gearing for constant velocity ratio.

Define the terms related to Gear : (i) Path of approach, (i) Path of recess.

. What do you mean by interference between two mating gears ?

Explain the function of a flywheel with reference to turning moment diagram.
What do you mean by Damped vibration ?

What is purpose of balancing ?

2 Afourcylinder in-line engine has two outer cranks set at 120° to each other, and -
their reciprocating masses are each 450 kg. The length of each cranks is
300 mm, length of each connecting rod is 1200 mm and the speed of rotation is
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250 rpm. The distance between the plane of rotation of adjacent cranks are
450 mm, 750 mm and 600 mm. If the engine is to be in complete primary
balance, find the reciprocating mass and relative angular position for each of the
inner cranks. Also find the maximum secondary unbalance force. 10

3  The following data refer to a pair of spur gear in mesh having 20° involute profile

teeth:
Number of teethon pinion  : 20
Number of teeth on pinion  : 44

~ Speed of pinion : 330rpm
Module : 6 mm

If the addendum on each gear is such that the path of approach and path of
recess are half of their maximum possible values find : 10

(i)- The addendum on gear and pinion
(i) The length of arc of contact.

4. AHartnell governor with a central sleeve spring and two rigid right angled bell
crank levers rotates between 250 rpm and 300 rpm for a sleeve lift of 35 mm. The
sleeve arms and the ball arms are 100 mm and 140 mm respectively. The levers
are pivoted at 120 mm from the governor axis. The mass of each ballis 3kg. The
maximum radius of rotation of the fly ball is not to exceed 150 mm due to space
restriction. Calculate 10

(i) Load on the spring at the lowest and highest equilibrium speeds.
(i) - Stiffness of the spring.

5. (a) Whatis meant by gyroscopic couple ? Prove that the value of this couple is
Ioo ,, where ‘I’ is moment of inertia, ‘@’ is angular velocity of spin and ‘mp'

V2

angular velocity of precession respectively.

(b) Explain the terms : steering, pitching and rolling in a ship. About which axis
do these take place ? 5
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6 Acam with 30 mm minimum radius is rotating clockwise at 1500 rpm to give
the follower motion to a roller follower of 25 mm diameter. For the data given
Lift =25 mm ; Follower rises during 120° cam rotation with simple harmonic
motion ; Follower to dwell for 60° cam rotation ; Follower to return during 90° cam
rotation with uniform acceleration and deceleration ; Follower to dwell for remain-
ing period ; draw the cam profile and determine the maximum velocity and

acceleration during rise and return stroke. 10
7. (a) Whatdo you mean by vibration transmissibility ? 3
(b) Explain the concept of critically damped and underdamped system. 3

(c) What do you mean by whirling of shaft ? Derive an expression for amplitude
of vibration of shaft supporting a disc at the mid-span. : 4

8. (a) Explain the term : Swaying couple. 5

(b) Explain the method of balancing a number of rotating masses in one plane
by a single mass in the same plane. 5
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