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ROBOTICS

(common to Mechanical Engineering, Production Engineering and Mechatronics)

Time: 3 hours.






Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

1.a)
Explain the 4 major components of a Robot system, and describe each of them in detail.

  b)
Distinguish clearly the following terms:

i) Mechanization

ii) Automation

iii) Robotisation

2.
With the aid of a sketch describe the mounting of a welding torch gun on a robot wrist.

3.
With reference to the end effector explain in detail.

a)
Mechanical fingers

b)
Specials tools

c)
Universal fingers

4.
Using graphical techniques prove that it is always possible to make two reference frames coincident by performing at most two rotations and one translation.

5.
What is a forward kinematics problem? Explain Denavit-Hartenberg convention for selecting frames of reference in robotic application.

6. a)
 Explain the Lagrange – Euler’s formulation for robot arm




b) 
Differentiate clearly with reference to 2- jointed manipulator of RR type   and LL type.



7.
Explain how a trajectory is planned for CP robot.

List out the constraints for planning joint interpolated trajectory

8.a)
Explain how a potentiometer can be used to monitor either angular position of a revolute joint or linear position of a prismatic joint as applied to robots.

   b)
Briefly explain the limitations of potentiometers.   
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1..
Explain each of them in detail. What do you mean by the following terms.

a)
Computer monitoring and control.

b)
Manufacturing support applications

c)
Use a line diagram in both the cases and explain in detail each of them.

2.
Illustrate a robot gripper with

     a)
Self-aligning fingers

b)        Form dependent fingers

3.
In detail, comment on the following.

a)
Pneumatic drives are used mainly for pick and place robots

b)
Hydraulic drives are used for robots that move large heavy loads.

c)
Electric drives are used on all assembly robots that require close         


      
tolerance accuracy.

4.
Derive rotational transformation formula using vector techniques.

5.
Write and explain the algorithm for deriving the forward kinematics for any manipulator based on D-H convention.

6.
Distinguish clearly between forward Newton – Euler equations and backward Newton-Euler Equations with a simple example

7.a)
What are the general considerations to be made on trajectory planning?

   b)
Explain how path errors in CP Cartesian system robots will be overcome

8.a)
Explain how a Range sensor is used in for obstacle avoidance.

   b)
Compare and contrast pneumatic and Electrical actuators
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1.a)
Mention the different needs of Robot technology levels  within the anufacturing areas. 

b) 
Explain various basic Robot motions and state how the Robot motions will assist in performing various tasks in   case of automation.

2.
Illustrate a robot gripper with

a) Cam operated & Gear operated

b) Lever (links) operated fingers

3. Write on:

a)
High level robot languages
  
c)       I/o interface

            b)
Vision robots



d)       Degrees or freedom

4.
Define rotation transformation and explain how to represent the transformation for rotation of an angle ‘(’about x , y and z-axis.

5.
Explain the different techniques for finding the Inverse kinematics for any manipulator

6.
Explain Direct and Inverse dynamics with a block diagram applied to a            simple task.

7.a)
Explain any one of the obstacle avoidance algorithms in detail. 

  b)
Explain the importance of obstacle avoidance algorithms.

8.
Explain the reasons for choosing a particular kind of actuator? Hydraulic, pneumatic, electrical. Comment on the resolution, speed and force exerted by these systems on the product or object
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1.a)
What is meant by the degree of Automation? How can it be increased to unity?

   b)     What is product cycle using CAD/CAM and explain the role of Robot automation.

2.a)  
How is a robot end effector specified?

b)    What are the design considerations in the robot end-of the arm tooling?

3 Write on

   a)     adaptive control

b)   programmable automation

c)  robot feed-back


d) hierarchical control of robot

4.
Define translation, transformation and explain how the coordinate of the vector changes.

5.
Derive the forward kinematics equation using the DH convention for the three link planar manipulator shown in the figure.


6.a)
 Define manipulator







   

   b)
 Describe the types of manipulators generally adopted for basic motions  5.

   c)
Establish the mathematical expressions of forward transformation of a 2- degree of freedom arm.

7.
List three types of motion that a robot manipulator can make in traveling from point to point. Briefly explain them.

8.
What are position sensors? What are the different types of position sensors? What are the conditions that determine the choice of a particular type of position sensor
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