Code No: 410359

IV-B.Tech -I-Semester Supplementary Examinations May 2004

ROBOTICS

(Common to Mechanical Engineering, Production Engineering and Mechatronics)

Time: 3 hours.






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1. a)
Define the term ‘Robot’.

    b)
What is meant by a manipulator having redundant degrees of freedom and its 
advantages?

2.
What are the types of actuators used for robot end-effectors?  State the advantage 
of each actuator.

3.
A manipulator is required to move along a straight line from point A to point B rotating at constant angular velocity about a vector K and at an angle (, the points A and B are given by a 4x4 homogeneous transformation matrices as 
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Find the vector K and the angle (. Also find three intermediate transforms between A and B.

4.
For the PUMA 600 robotic arm establish the joint coordinate systems and prepare 
link parameter table.

5.
Compute the tool deflection ∆u caused by an end –of-arm force and moment vector Ftool Write the final result as six equations expressing ∆ P and ∆Ф as functions of  ftool  and n tool for a cylindrical co-ordinate robot.                 


6. a)  
What is the meaning of the generalized coordinates of for a robot arm ?

    b)
Give two different sets of generalized co ordinates for the robot arm shown in fig 
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OR
7.
State and explain various interpolation schemes used in robot motion.

8. a)
In the event of a malfunction in the encoder or the drive system, what kind of 
safety features can be incorporated in the system to prevent loss due to damage?

     b)
Explain how the angular position is calculated in an incremental encoder.
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