Code No: 411405
        IV/IV B.Tech.(I-Semester) Examination. Nov, 2002    

ADVANCED KINEMATICS AND DYNAMICS OF MACHINES

(Mechatronics)

Time: 3 hours.








Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

***       

1.a)
State Grubler’s mobility criterian and verify the same for the following mechanism.
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   b)
Calculate the degrees of freedom for the linkages shown below.


i)



ii)
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2.
Draw fixed moving polder for the eliiptical trammel mechanism of your choice and explain what are the uses of these poldes.
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3.a)
What do you understand about complese mechanisms?  How many types are there?  And what are they?

b)
Solve the problem given below and find out angular velocities and angular accelerations of links (3) and (6) by good man’s indirect analysis, given angular velocity of link (2) is 2.0 radiaus/sec (counter clockwise) and its angular acceleration is zero.
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4.
Figure shows a four bar mechanism with two forces ‘S’ ‘P’ acting on links ‘AB’ and ‘O4 B’ respectively as shown in the figure.  Explain how the various pin forces and the couple on link (2) can be determined.
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5.
Synthesize a function linkage for the following instantaneous cordition.


  ( = 300
(0 = 200 rad/sec    ((  =  70 rad/sec


( = 1000   
(0 = 20 rad/sec2     (( = 40 rad/sec2
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6.a)
State Robert’s theorem and explain its application.

b)
Obtain the cograte mechanism for a drag link mechanism (A drag link mechanism has two cranks)

7.
What is Function generation?  Explain in detail with the help of neat diagrams how to design a four bar mechanism by overlay’s method.

8.
Write short notes on any THREE of the following;

a) Properties of rotopole

b) Optimization of transmission angles

c) Dynamic motion simulation

d) Application of computer graphics for animation and simulation of motion bodies.
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1.a)
Verify Grublier’s criterion for the following mechanisms

           i)


             ii)



[image: image6.png]


 
[image: image7.png]



b) Calculate the degrees of freedom for the linkages shown below

i)



     ii)
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2.
What are Goodman’s principles regarding indirect acceleration analysis? State them and explain how the first principle is used.

3.
Determine the lengths of the links of a four bar linkage to generate y = log 10x in the interval   1 ( x  ( 10.  The length of the smallest  link  is 4.0 cm.  Use three accuracy points with chebichev spacing.

4.a)
State Boblillier theorem and prove the same.

b) Explain how to find the inflexion circle for the coupler of a four bar mechanism.
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5. A disk of 0.2 m diameter rolls sleeplessly on the horizontal ground.  Its instantaneous  angular velocity and acceleration are respectively, 2 rad/sec and 3 rad/sec2 both clockwise.  Draw the velocity and acceleration images of the disk, and hence determine the motion characteristics of A and B.
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6.
Derive Fredenstern’s equation and explain chebicher’s four precision point synthesis of four bar linkages.

7.
What do you mean by cognate linkages?  Discuss the method of constructing cognate linkages of a given four bar linkages.  What is the use of constructing cognate linkages?

8.
Determine the couple T on crank to be applied for equilibrium of the system shown in figure below.  Also determine the resultant forces exerted on the frame.  Sketch neatly the free body diagram.
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1.
What is Grashof’s law? What are various inversions and explain clearly with neat sketches?

2.
What are Goodman’s principles regarding indirect acceleration analysis? State them and explain how the first principle is used.

3.
Write short notes on coupler curve synthesis and gives neat sketches?

4.
The angular velocity of link 2 of the food bar RGGR linkages shown in fig.          
Is w2 = 40 rad/sec find the angular velocity & acceleration of point B. 
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5.
Make a complete inertia force analysis of the reciprocating engine mechanism shown in below fig. Using the following data.


Length of the crank  = 7 ½  cm


Length of the connecting rod = 28 cm


Distance of C.G of link2 from main beaming = 5cm


Distance of C.G. of link3 from crank pin = 12 cm


Crank makes an angle θ with the line of stroke = 600

Crank speed = 2000 RPM cw


Mass of the link 2 = 2 ½  kg


Mass of the link 3 = 4 kg


Mass of the link 4 = 3 kg


Mass moment of inertia of link 2 = 6- kg-cm2

Mass moment of inertia of link 3 = 500  kg-cm2
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6.
Write down the procedure for the dynamic motion Analysis of a 4-bar mechanism using quinn’s  energy distribution method.

7.
Design a k-bar linkages to gives following instantaneous values 

w2 = 6 rad/sec         (2 = 0

w3 = 1 rad/sec         (3 = 8  rad/sec2

w4 = 4 rad/sec         (4 = 4  rad/sec2

Make a sketch of mechanism to a scale of 10mm = 10 units.

8. Determine lengths of a 4-bar in case to generate the function y=log x in the interval 1 < x < 10. Length of smallest link is 5 cm. Use three accuracy points, with chebyshev’s spacing. Assume  θ2p= 45o, & θ4p = 135o θ2f = 105o,          θ4f = 225o
*****
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1.
Write short notes on Grubler’s criteria & Kutzbach criteria and explain clearly with examples θ neat sketch

2.
Determine the lengths of the links of a four bar linkage to generate y = log 10x in the interval   1 ( x  ( 10.  The length of the smallest  link  is 3.0 cm.  Use three accuracy points with chebicher spacing

3. What is Roberts-chebysher theorem and explain clearly with neat sketches?

4.
Figure shows a four bar mechanism with two forces ‘S’ ‘P’ acting on links ‘AB’ and ‘O2 A’ respectively as shown in the figure.  Explain how the various pin forces and the couple on link (4) can be determined.
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5.
Make a complete inertia force analysis for the four bar mechanism shown in below fig with the following data.


02A = 25cm
m2 = 2 ½ kg
I2 = 225 kg-cm2

AB = 30cm
m3 =1 kg
I3 = 120 kg-cm2

04B =  30 cm
m4 = 2 ½ kg
I4 = 225 kg-cm2

0204 = 50 cm


Angle A0204 = 600

G2, G3 and G4 are 
(2 = 2500 rpm(cw)






At mid-point

(2 = 0
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6.
Derive Fredenstern’s equation and explain chebicher’s four precision point synthesis of four bar linkages.

7.
Synthesize a 4-bar mechanism or linkage to neat the following specification of position, velocity and acceleration.


( = 60o , ( = 90o , (( = 5 rad/sec, (( = 2 rad/sec  (( = 2 rad/sec2
8.
A four bar linkage is required to generate a function y=x1.6 for 1 < x < 4. The crank rotates from an angle of 30o to 120o where as the follower rotates from 600 to 1500 . Give that length of largest link is 30 cm. Determine the length of all the links. Use 3 points chebysher spacing.
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