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‘ PR 236 — MECHANICS OF MACHINES
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Time : Three hours Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Distinguish between machine and structure by giving example.

Using Gruebler’s equation prove that the deg'ree(s of freedbm of four bar chain
1is one.

State the laws of solid friction. |

State the factors upon which the amount of power transm'it’ted depend.
What are the methods adopted to avoid interference in toothed gears?

How many links does a cam follower consist m its simple form me?hanism?
How are different masses rétating in diﬁ‘e;eziﬁ planes‘vbalanced?

Define static balancing and dynamic balancing. State the necessary condition
to achieve them. ;

What are the causes and effects of vibration?

Explain vibration isolation aid transmisibility,
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(a)

(b)

(a)

(b)

(a)

PART B — (5 x 16 = 80 marks)

(i) What is meant by inversion? Describe the possible inversions obtained

out of double slider crank chain. (12)
(ii) Distinguish between higher and lowers pair with examples. (2)
' (iii) Describe the 3 kinds of lower pairs giving a sketch of each kind, and
state the type of relative motion of which the pairs permit. (2)
Or | |

(1) Prove that the minimum number of binary links in Constrained
mechanism with simple hinges is four.

(i) What is Arnold Kennedy theorem of three centres? State its
importance in kinematic analysis of mechanisms.

In four bar chain ABCD, link AD is fixed and is 600 mm apart, and the
crank AB rotates at 10 rad/sec and an acceleration of 30 rad/s? both

- Clockwise direction. Lengths of the links are AB = 300 mm,

BC = CD = 360 mm. When angle BAD = 60° and both B and C lie on the
same side of AD, find angular velocities and angular acceleration of BC
and CD and velocity and acceleration of joint C. (16)

Or

(i) The mean diameter of square threaded screw jack is 60 mm. The
pitch of the thread is 10 mm. The co—efficient of friction is 0.15.
What force must be applied at the end of a 0.9 m lever, which is
perpendicular to the longitudinal axis of the screw to raise a load of
20 kN and to lower it? ‘ (10)

(i) A multiplate clutch has three pairs of contact surfaces. The outer
‘and inner radii of the contact surfaces are 100 mm and 50 mm -
respectively. The axial spring force is limited to 1 kN. Assuming
uniform wear, find the power transmitted at 1500 r.p.m. Take
H=036. (6)

A pair of involute spur gear with 16° pressure angle and pitch of module
6 mm is in mesh. The number of teeth on pinion is 16 and its rotational
speed is 240 rpm. When the gear ratio is 1.75, find in order that the
interference is just avoided; (i) the addenda on pinion and gear wheel;
(ii) the length of path of contact and (iii) the maximum velocity of sliding
of teeth on either side of the pitch point. (16)
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A cam, with a minimum radius of 25 mm, rotating clockwise at a uniform
speed is to be designed to give a roller Follower, at the end of a valve rod,
motion described below :

(i)  to raise the valve through 50 mm during 120° rotation of the cam;

(1))  to keep the valve fully raised through next 30°;

(111) to lower the valve during next 60° and
(iv) to keep the valve closed during the rest of the revolution.

The diameter of the roller is 20 mm and the diameter of the cam
shaft is 25 mm. Draw the profile of the when the line of the stroke is
offset by 15 mm of the axis of the cam shaft. The displacement of the
valve, while being raised and lowered, is to take place with simple
harmonic motion Determine the maximum acceleration of the valve rod
when the cam shaft rotates at 100 rpm. : : (16)

A rotating shaft carried four masses A, B, C and D which are radially
attached to it, The mass centres are 30mm, 38mm, 40mm and 35mm
respectively from the axis of rotation The masses A, and D are 7.5 kg, 5kg
and 4kg respectively. The axial distances between the planes of rotation

of A and B is 600mm, and between B and C is 500mm. The masses

A and C are at right angle to each other, find for a complete balance :
»

(1) The angles between masses B and D from mass A,

" (ii) The axial distance between the planes of rotation of C and D.

(iii) The magnitude of mass B.
Or

A four cylinder vertical engine has cranks 150 mm long. The planes of
rotation of first, second and fourth cranks are 400 mm, 200 mm and
200 mm respectively from the third crank and their reciprocating masses
are 80 kg, 60 kg and 50 kg respectively. Find the mass of the
reciprocating parts for the third cylinder and the relative angular
position of the cranks in order that the engine may be in complete
primary balance. :
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(i)  Distinguish with neat sketches the following types of vibrations : 9)
(1) IOngitudinal and transverse vibration ‘
(2) lateral and torsional vibration
(3) damped and undamped vibration.

(ii) Explain the critiéal speed of shaft and prove ’t‘hat critical speed of
the rotating shaft is the same as the frequency of natural

transverse vibration. ; (7)

Or

The measurements on a mechanical vibrating system show that it has a

mass of 10 kg and that the spri gs can be combined to give an equivalent
spring of stiffness 6.0 N/mm. If the vibrating system have a dashpot
attached which exerts a force of 50 kN when the mass has a velocity, of
15 mm/s find : :

(i)  critical damping coefficient
(ii) damping factor
(iii) logarithmic decrement

(iv) ratio of two successive amplitudes.

die o - 84757




