[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0002.jpg]
[image: C:\Documents and Settings\Administrator\Desktop\scan0001.jpg]
image1.jpeg
Registration No. :

Total number of printed pages —3 B. Tech

PCME 4301

Fifth Semester Examination — 2011
MACHINE DYNAMICS

Full Marks —70

Time : 3-Hours

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

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

What is the condition for correct steering of a Davis steering gear
mechanism ?

What is the condition for maximum acceleration of driven shaft of a Hook’s
joint? ;

How can the interference in involute tooth profile be avoided ?

Define hammer blow in locomotive. :

Write the expression for accelerati»on of a piston in a reciprocating steam
engine.

What will be the effect of gyroscopic couple on an aeroplane if its engine
rotates in counter-clockwise direction when seen from the tail end and it
takes aleft turn ?

What is meant by pressure angle in context with cam ?

What do you mean by whirling of shaft ? What is whirling or critical
speed ?

Define damping factor.

Define hunting of a governor.

In a Hook’s joint the angle between the axes of shafts is 25°. Determine the
minimum and maximum speed of the driven shaft if the speed of the driving
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3. (a)
(b)
4. (a)
(b)
5. (a)

(b)

shaft is 300rpm. Also find acceleration of the driven shaft for 30° displace-
ment of the driving shaft. ‘ 5

Derive an expression for correct steering of a Davis steering gear mechanism.
Also discuss its advantages and disadvantages as compared with Akermann
steering gear mechanism. 5

A 20° involute pinion with 20 teeth drives a gear of 60 teeth. Module is 8 mm
and addendum of each gear is 10 mm. Determine the length of path of
contact. Also find the maximum velocity of sliding if the pinion rotates at 200
rpm. 5
The turning diagram of a petrol engine is drawn to a vertical scale of 1 mm
to 6 N.m and a horizontal scale of 1 mmto 1°. The turning repeats itself
after every half revolution of engine. The areas above and below the mean
torque line are 305, 710, 50, 350, 980 and 275 mm?. The rotating parts
amount to a mass of 40 kg at a radius of gyration of 140 mm. Calculate the
coefficient of fluctuation of speed if the speed of the engine is 3500 rpm. 5

The crank and connecting rod of a vertical gasoline engine running at 1500
rpm are 60 mm and 250 mm respectively. The diameter of the piston is
90 mm and the mass of the reciprocating parts is 1.2 kg. Determine net
force on the piston and thrust on the cylinder wall when the crankis at 25¢
from top dead centre. The gas pressure at the mentioned position of crank
may be assumed as 6 bar. 5

The turbine rotor of sea vessel having a mass of 900 kg rotates at 1200 rpm
clockwise while looking from the stern. The vessel pitches with an angular
velocity of 1.2 rad/s. What will be the gyroscopic couple when the bow
rises ? The radius of gyration of rotor may be assumed as 300 mm. 5

A porter governor has four arms of equal length, each of 25 cm in length.
The upper arms are pivoted on the axis of rotation and lower arms at a
distance of 2.5 cm from the axis. The radius of rotation of the balls at a
speed of 300 rpm is 10 cm. Find the speed of the governor after the sleeve
has lifted 3 cm. =7

Define sensitiveness, isochronisms and stability in a governor. 3

6. A cam rotating at a uniform speed of 150 rpm operates a reciprocating knife
edged follower. The least radius of the cam is 5 cm and the lift of the follower is
5 cm. Ascent and descent both takes place with SHM type. Ascent takes place
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during 75° of cam rotation and descent during 90° of cam rotation. Dwell between
ascent and descent corresponds 60° of cam rotation. Draw the profile of the cam.
10
7. Fourmasses A, B, C and D revolve at equal radii and are equally spaced along a
shaft. The mass B is 7 kg and the radii of C and D make angles of 90° and 240°
respectively with the radius of B. Find the magnitude of the masses A, C and D

and the angular position of A so that the system may be completely balanced.
10
8. (a) Derive the expression for motion in damped vibration. How it behaves in
the following conditions ‘under damping’, ‘critical damping’ and ‘over
damping’ ? 5

(b) Avibrating system is defined by the following parameters :
M =2 kg, k=100 kN/m, C = 1.5 N-s/m.

Determine the damping factor, natural frequency of damped vibration and
logarithmic decrement. 5
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