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FIFTH SEMESTER B.TECH. (ENGINEERING) DEGREE EXAMINATION

JUNE 2009
ME 04 504—MECHANICS OF MACHINERY
(2004 admissions)

Time ¢ Three Hours Maximum : 100 Marks
Paxt A
L1 Explain tho straight line mechaniam.
2 Explain the general procedure to draw velocity diagram, using one example.

. ()

()

Defins the following terms in cams

(a) Basecircle ; (b) Pressure angle ; ¢) Stroke ; (d) Cam angle ; () Trace point,
Explain about cylindrical cams and spherical cams with net sketch,
Explain the diforent types of Gear materials.

A pinion having 30 teeth drives a gour having 80 toeth, The profile of the gears is involute
with 20° pressure angle, 12 mim modulo and 10 mm addendum. Find length of path of ontact.

Explain about dimensional syntbesis.
What is meant by function generation and path generation ?

(8 %5 = 40 marks)
Part B

In a lider crank mechanism, the length of crank OB and connecting rod AB are 125 mm and
500 mm respectively. The centro of gravity G of the connecting rod is 275 mm from the
slider A. The crank speed is 600 r.p.m. clockvvise, When the crank has turned 45° from the
inner doad contre position, detarmine

1 Veloity of the sider A ; 2 Velocity ofthe point G ; and
3 Angular velocity of the connecting rod AB
(16 marks)
or
In & pinfointed four-bar mechanism ABCD, the lengths of various links are as folows
AB =80 mm ; BC = 90 mm ; CD = 50 rum ; AD = 80 mn.

‘The link AD is fixed and the anglo BAD = 185°. If the veloeity of B is 1.8 misec. in the
clockwise direction, find (1) velocity and acecleration of the mid point of BC, and (2) angular
velocity and angular aceeloration of link CB and CD.

(15 marks)

Turn over
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(8) A cam rotating clockwise at  wniform speed of 100 r.p.m. is required to give a olle follower
the motion defined below
1 Follower to move outward through 50 m during 120° of cam rotation
2 Follower to dwell for next 60° cam rotation.
3 Follower to return to ts starting position during next 90° of cam rotation.
4 Follower to dwell for the sest ofthe eam rotation.

‘The minimum radius of the cam is 50 mm and the diamoter of roler s 10 mm. The line of
traka ofthe follower is offset hy 20 mm from the axis ofthe cam sha,If the displacement of
the follower takes place with uniform and equal acceloration and retardation on both the
outward and return strokes, draw a profile o the cam and find the maximum velocity and
acceleration during outstroke and return sroke.

(16 marks)
or

(b) Derive exprossions for displacement, velocity and aceeleration for u tangent cam operating on
a radial-translating roler follower when the contact s on straight flank.

(15 marks)

IV. (@) ) Derive an expression for minimum number of teeth on the pinion in order to avoid
interference,

(i) Derive an expression for minimum number of teeth on the wheel in rder to avoid
interforence.

(847 = 16 marks)
or

(b) In a reverted epicyelic gear train, the arm A carries two gears B and C and a compound
goar D-E. The goar B meshes with gear B and the gear C meshes with gear D. The number
of tecth on gears B, C and D aro 75, 30 and 90 rospoctively. Find the spoed and dircetion of
gear C when goar B is fixed and the arm A makes 100 rp.m, clocky

(15 marks)

(@) Explain Eroudonstein's mothod of three point synthesis of mechanisms 15 marks)
o

o fourbar linkage that will generate @ function y = <14 o the rango 1< ¢ 5,

(b) Synthe
Take three precision points : 0, = 90°; 0, = 50° and 49 = A

0°, where 0, and §, represent
respectively the initial angular position of the input and output crank ; A9 and &b are
respectively the ranges of the angular movements of the input and output crank.

(16 marks)
4% 16 = 60 marks]




