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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fourth Semester
Mechanical Engineering
ME 1252 — KINEMATICS OF MACHINERY

(Common to Third Semester, Mechactronics Engineering)

(Regulation 2004)
(Commeon to B.E (Part-Time) Third Semester, Mechanical Engineering
Regulation 2005)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  Define degree of freedom of a mechanism.

2. What is the condition for obtaining rocker-rocker mechanism from a 4-bar

chain?

3. How is angular velocity of a link calculated from a velocity polygon?

4. How is the direction of Coriolis acceleration obtained?

5.  List down the different types of follower used in cam mechanisms.

6.  State the significance of pressure angle in a cam mechanism.
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State the fundamental law of gearing.

Compare involute and cycloidal gear tooth profiles based on performance.
Differentiate between sliding and rolling friction.

What is self-energizing brake?

PART B — (5 x 16 = 80 marks)

(a) (i) Explain the working of Whitworth quick return mechanism with a
neat sketch. '

(ii) Explain the working of any one indexing mechanism with a neat
sketch.

Or

(b) Explain the working of any two inversions of a 4-bar chain with neat
sketches.

(a) For the mechanism shown in Fig. Q 12 (a), determine the velocities of
points C and A and angular velocities of links 3 and 4. The link 2 rotates
at 150 rpm. O,A =380 mm, O,B =250 mm,AC =250 mm,BC = 400 mm
and 0,0, =750mm .
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[image: image3.png](b) For the slider-crank mechanism shown in Fig. 12(b), determine (i) the
acceleration of slider B and (ii) acceleration of point C. The crank OA
rotates at 180 rpm. Constant OA = 500 mm, AB = 1500 mm and AC = 250 mm.
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Fig. 12 (b}

13. (a) Draw the cam profile for the following data. Base circle radius of
cam = 50 mm. Lift = 40 mm. Angle of ascent with SHM = 60°. Angle of
dwell = 90°. Angle of descent with uniform of “acceleration and
deceleration = 90°. Speed of cam = 300 rpm. Follower offset = 10 mm.
Type of follower = Knife-edge. Also calculate the maximum velocity and
acceleration during up and down strokes.

Or

(b) Draw the cam profile for the following data. Base circle radius of
cam = 50 mm, Lift = 40 mm. Angle of ascent with cycloidal = 90°. Angle of
dwell = 90°. Angle of descent with uniform velocity = 90°. Speed of
cam = 300 rpm. Type of follower = Roller follower (with roller
radius = 10 mm). Also calculate the maximum velocity and acceleration
during up and down strokes.

14. (&) Two involute gear wheels having module 3 mm and pressure angle
90° mesh externally to give a velocity ratio of 3. The pinion rotates at
75 mm and addendum is equal to one module. Determine

(i) The number of teeth on each wheel so that interference is just
avoided.

(i) The length of path and arc of contact.
@{ii) ~ The number of pairs of teeth in contact and

(iv) The maximum velocity of sliding between the teeth.
Or
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In a reverted gear train shown in Fig 14. (b), the arm F carries two
wheels A and B and a compound wheel B,C. The wheel A meshes with
wheel B and wheel D meshes with wheel C. The number of teeth on A,D
and C are 80,48 and 72 respectively. Find the speed and direction of
wheel D when wheel A is fixed and arm F makes 240 rpm clockwise.
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Fig. 14 (b)

A compressor requires 100 kW to run at 240 rpm from an electric motor
of speed 750 rpm, by means of V-belt drive. The diameter of the
compressor shaft pulley should not be more than 1 m while the centre
distance between the shafts is 2 m, The belt speed should not exceed
20 m/s. Determine the number of V-belt required to transmit the power if
each belt has a cross-sectional area of 375 mm?, density 1000 kg/m3 and
an allowable tensile stress of 2.5 MPa. The pulley groove angle is 40° and
co-efficient of friction between the belt'and pulley sides is 0.25.

Or

A single plate clutch with both sides effective has inner and outer
diameters of friction surface 260 mm and 350 mm respectively. The
maximum intensity of pressure is not to exceed 0.15 MPa. The
Co-efficient of friction is 0.3. Determine the power transmitted by the
clutch at a speed of 2400 rpm for (i) Uniform wear and for (ii) Uniform
pressure.
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