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Question Paper Code : C 1374

BB Tech. DEGREE EXAMINATION, APRILAMAY 2010,
Fourth Sernsster
Mochasical Engincering
ME 1252 — KINEMATICS OF MACHINERY
(Common o Third Semestar Mochatronies Exginceriog)
(Regelation 2004)
(Comimon to B.F. (PartTime) Third Seraester - Regulation 2005)
Time : Three bours Masimm 100 marks
Answer ALL questions.

PART A — (102 = 20 marks)

1. Define the torms ‘Kinematie pair’ and ‘Kinematic chair’,

2 Sketch and indicate the Transmission angle’ of a four-bar mechanism,

3. Name two mechanism ; one where ‘Coriolis Acceloration’ is encountered and
another where Cariolis Acceleration’ s not encountered.

4 How the direction of the angular velocity of the connecting rod is found out
during velocity analysis of a reciprocating engine mechanism by graphical
‘method?

Define the term ‘Pressure Angle of & cam mechanism.

6. How the maximum velocity of the follower of a cam mechanis is found out
during the Jift which takes place with Simple Harmanic Motion?

7. Name two carves for use as gear profile, which satisfy the law of gearing;
8 Whatis a Worm gear drive? Explain with a sketch,
9. Briefly explain the torm Rolling friction’

10, Make a brief comparison of *Flat belt drive’ and V-belt, dréve’
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PARTT — (5 16 = 80 marks)

Give step-by-step method of design of a crakrocker mechanism. The
inputs parameters, the graphical or analytical method and elso the
werification of desiga are to be included ©+7+3)

or

Sketeh and explain the four iaversions of a single - slider crank chain
Mention also the application of each inversion. (4x4=16)

In a four - bar chain ABCD, A and D are fixed pivols 120 mm apars, The
driving crank AB = 60 mm. At 4 cerlain istant, AT makes 60 dogree
with AD.

The driven link CD and the couples BC are each 95 mim long. The drivivg
crank makes 10 £.p.m. clockwise.

() Draw the velocity dingram with suitable scale. )
i) Find the velocity of the point C. ®

{5y Find the magnitude and direction of the angular velocity of the
link BC. @

(iv) Draw the acceleration dingram with suilable sale. ®

() Find the seccloration of the point C

or

A petrol engine has a strole of 800 mum and its connecting rod is 900 mm.
long. The erank rotates at a uniform speed of 1000 .p.m. For the position
wwhen the erank has rotated 30 degrees from the inner dead centre
position, the followisig are required.

(i) Draw the veloeity diagram with suitable scale. @

Find the velacity of the piston @

(i) Find the magnitude and direction of the angular velocity of the

conneeting rod. @
(%) Draw the acceleration diagram with suitable scale. @
) Find the acecloration of the piston. It
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A flat-faced mushroom follower is operated by & uniformly rotating cam,
The follower is raised through & distance of 25 s in 120° rotation of the
s, remain at rest for tho next 30° and is lowered during farther 120
rotation of the cam. The raising of the follower takes place with SHM and
the lowering with niform acceleration and deceloration. However, the
uniform acceleration 35 2/3 of the uniform decoleration. The least radius
of the cam i5 25 mon and this rotates at 300 =.p.n. Draw the

@) Displacement disgram and
G Cam profile, @10

or

A cam with a minimum radius of 25 m, rotating dockwise at & uniform
speed is 1o be desigred for a voller follower at the end of valve rod. The
valve rod is raised through 50 i during 120° rotation. The angle of
dwell is 50°. The valve is lowered through nest 80°, The valve is closed
during the rest of revolution. The diameter of roller is 30 mm and the
diameter of cam shaft is 25 mm. Dray Lo

@) Displacoment diagram and
(i) Cam profile.

When the line of the stroke is offsot 15 mm from the axis of the car
shaft. The displacements take place with SHM. G+11)

A pinion of 20 teeth and module 4 mm having involute profile drives o
rack. The addendum of both pinion and rack is 6 m,

() What is the least pressure wngle which can be used to avoid

undereutting? o

(i) Derive the formula used for finding Use pressure angle. ©

i) Find the leagth of arc o contact, @

) Find the mumber of pairs of teeth in contact at a tone @
o

In an epieyelic goar of the “Sun and Planet” type, the
diameter of the internally toothed ring gear is to be around
nearly as possible. The module i 4 mm. When the ring pear s stationary,
the arm which carries three planet wheels of equal size is 1o make one
revolution for every five of the driving spindle carrying the sun gear

G Determine suitablo numbers of teeth for all gears. ©
i) Tind the exact diameter of piteh eircle of the ring gear @

(i) 1 a torque of 20 Nun. is applied to the spindle carrying the sun
gear, what torque will be required Lo keep the ring gear stationary?
)
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The diameter of a block brake is 250 mm. The Lshaped lever has
its longer arm horizontal. The vertieal distance of the pivor. (of the
lever) from the centre of the drum is 75 mm. The horizontal
distance of the pivat from the centro of the dram is 200 mm. An
effort of 700 N (vertieal) is applied at a horizontal distance of 400
mm from the pivot. The contact angle of the block is 90 dogrees. The
coeflcient of friction iz 0.35. Determine the breaking torque. (10}

o
Derive an oxpression for the contrifugal tension in belt drives. (6]
A pulley is driven by a flat belt, angle of Jap being 120 degrees. The
belt weighs 6 N per metre rus. The coefficient friction is 0.3 and
‘maximum stress in the belt is not to cxceed 200 Niems. The belt is

10 cn wide and 0.6 e thick. Find the maximum power that can be
transmitted and the corresponding specd of the belt. 10
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