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ME 09 505 - MECHANICS OF MACHINERY
(2009 Scheme}

Three Hours Maximum : 70 Marks

‘ (5%2 marks =10 marhkls}
Wﬁat is a kinematic pair? How can it be classified? - -
Name the different motions that a follower can have.
What do you mean by involute profile? Shows that gear teeth wfch mnvolute profile satisfy -

the law of gearin &

-What are the advantacres Of epicyclic gear traln"

_ What do you mean by degree of freedom of 2 mechamsm? Explain Gmbler s equat.ton for :

de‘termmmg degree of freedom of a mechanism.
PART-B
T {4x5=20 Tharks)

. Explain the procedure to draw velocity polygon of a slotted lever mechanism.

What are strai ght line motion mechanisms? Name the different types of mechanisms used
for straight line motion. .

De?scribe the various factors which govern the choice of profile.

Compare the properties of mvolufe profile and cyclmdal pmﬁle teeth.

Name the drfferent types of gear train and give the examples where each of them is used.

Explain the three position synthesis ofa s_hdsr crank mechanism.

PART-C- _
' *(4%10 marks =40 marks)

. In a four-bar mechanism PQRS,-_fHe link PS is fixed. The length of the links are

PQ=25mm, OR=85mm, RS=50mm and PS=80mm. The crank PQ rotates at 10 rad/s

clockwise. Sketch the mechanism and draw the velocity and accelération diagram when

the link PQ makes 600 with link PS. Find the angula_f velocity and angular acceleration of

links OR and RS. ' ‘ | | |
(OR)

A mechanism as shown in figure.1 has the following dimensions: O;A = 60 mm;

AB = 180 mm; O,B = 100 mm; O,C = 180 mm and CD = 270 mm. The crank
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0,C =180 mm and CD = 270 mm. The crank G A rotates clockwise at a uniform speed -
of 120 rpm. The block D fmoves in vertical guides. Find by instantaneous centre

miethod, the velocity of D and the angular velocity of CD.
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3. D;aw the profile of the cam when the roller follawer maves with cyeloidal motion during

outstroke and retutn strbke as given below:
i) Quistroke with maximum displacement of 40mm during 180° of cam rotafion
i) Retumn stroke ft\}r'ih‘e next 150° of cam rotation
iii) Dwell for the remaining 30° of cam rotation
%he minimum radius of the cam is 15mm and the roller diameter of the follower is
10rm. The axis of the roller is offset by 10mm towards nght from the axis of cam. .
(OR)

4. A symmefiical tangent cam with 2 least radius_of 25 mm operates aroller follower of
radlus 10 mum. the angle of ascent is 60° zmd total Iift is 15 mm. 1f the speed of the cam is
400 rpm, then calculate: ' )

@ The prmcnpal dimcnsidxis‘ ofthe cam i.e f_he distance between thie cam centre and
nose centre; nose radius and angle of control of cam with straight flank and
(i1)  The acceleration of the follower at.the beginning of the left, where the roller just
totiches the nose and. at the apex of the circular nose.
Assume that there is no dwell between ascent and decent.
5. Two mating spur gear with module pitch of 6.5 mm have 19 and 47 teeth of 20° pressure

angle, and 6.5 mm addendum. Determine the number of pairs ¢f teeth in contact and the
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angle tutned through by the latger wheel for one pair of teeth jn contact. Determine also
the sliding velocity at the instant (i) engagement commences, (ii) ‘the ehg_eigefnent
terminates, and (iii) at the pitch point. When the pitch line velocity is 1.2 m/s.

| ) (OR) |
An epicyclic gear train consisting of fixed sun gear, B with 50 teeth meshing with a
planet gear, C with 40 teeth. The 'planet gear meshes with a ring gear, D with 60teeth.
Determine the speed of the ring gear when the arm, A which carries the planet gear
rotates at a speed of 100rpm clockwise about the sun gear eentre axis,
Design a slider crank mechanisri so that displacement of the slider is proportional to cube
of the crank rotation in the inferval of 30° <8 < 100°. Assume Jnitial distance of the
slider equal to 15 cm and the final distarice to be 10 cm.

(OR)

; Determ ine the chebyshei/e spacing for function = 33~ 2x for 0< x< 1 and Specnfy three

premsmn points. Also find 6;and @;(j=1,2,3) 20°<8 <380° and 60°< & < 190°.



