B.Tech (Mechanical Engineering) detail Syllabus for Admission Batch 2015-16 /7 tﬁS’eme.s*ter

PME7)J004 ROBOTICS

(PROFESSIONAL ELECTIVE)
MODULE - 1
1. Fundamentals of Robotics: Evolution of robots and robotics, Definition of industrial robot, Laws
of Robotics, Classification, Robot Anatomy, Work volume and work envelope, Human arm
characteristics, Design and control issues, Manipulation and control, Resolution; accuracy and
repeatability, Robot configuration, Economic and social issues, Present and future application.
2. Mathematical modeling of a robot: Mapping between frames, Description of objects in space,
Transformation of vectors.
Direct Kinematic model: Mechanical Structure and notations, Description of links and joints,
Kinematic modeling of the manipulator, Denavit-Hartenberg Notation, Kinematic relationship
between adjacent links, Manipulator Transformation matrix.

MODULE - 11

3. Inverse Kinematics: Manipulator workspace, Solvable of inverse kinematic model, Manipulator
Jacobian, Jacobian inverse, Jacobian singularity, Static analysis.

4. Dynamic modeling: Lagrangian mechanics, 2D- Dynamic model, Lagrange-Euler formulation,
Newton-Euler formulation.

5. Robot Sensors: Internal and external sensors, force sensors, Thermocouples, Performance
characteristic of a robot.

MODULE - Il

6. Robot Actuators: Hydraulic and pneumatic actuators, Electrical actuators, Brushless permanent
magnet DC motor, Servomotor, Stepper motor, Micro actuator, Micro gripper, Micro motor, Drive
selection.

7. Trajectory Planning: Definition and planning tasks, Joint space planning, Cartesian space
planning.

8. Applications of Robotics: Capabilities of robots, Material handling, Machine loading and
unloading, Robot assembly, Inspection, Welding, Obstacle avoidance.

TEXT BOOKS:

1. Robotics and Control, R.K. Mittal and L.J. Nagrath, Tata McGraw Hill

2. Introduction to Robotics: Mechanics and control, John ] Craig, PHI

3. Robotics Technology and Flexible Automation, S.R.Deb and S. Deb, TMH
REFERENCE BOOKS:

1. Introduction to Robotics, S. K. Saha, Tata McGraw Hill

2. Robotics: Control, Sensing, Vision and Intelligence, K.S.Fu, R.C.Gonzalez and C.S.G.Lee,
McGraw Hill

Robotics, Appuu Kuttan K.K,, LK. international

Robot Dynamics and Control, M.W.Spong and M. Vidyasagar, Wiley India.

Industrial Robotics Technology, programming and application, M.P.Groover, TMH.
Introduction to Robotics: Analysis, Systems, Applications, S.B.Niku, PHI

Robotics: Fundamental Concepts and Analysis, A. Ghosal, Oxford University Press
Fundamentals of Robotics: Analysis and Control, R. J. Schilling, PHI

Robotic Engineering: An Integrated Approach, R.D. KLAFTER, T. A. Chmielewski, and M.
Negin, PHI

10. Robot Technology: Fundamentals: ]. G. Keramas, Cengage Learning
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. Paragraph

38 Work sphi:é or Work volnmé |

ﬂle WorL volume i 15 the term that refem 1o the space within which the mbot
e o can maripulate its wrist. end The convmnon of ‘using the wrist end to define
: robot’s work volume is adopted to avoid the complication of different sizes of the end
effectors that might be attached to the robot’ s wrist. The end effector is an addition to "’

the basic robot should not be counted as the part of the robot work space. Also, the '

end effector attached to the wrist might not be capable of reaching certain pomts;

within the robot 5 ﬂormal work volume because of the particular combmatmn of joint
- % | S ¥ =

11m1ts of the a.rm

& . The work T,oiume 15 dete:rmmed by the following physical charactenstlcs of the
robot: © % o . . .

’ ‘The robots physicalt;qnﬁguraﬁon (types of joints, stfucture of links)
¢ The size o‘f tﬁe‘ body, arm and wrist components.

’ The 11m1t of the mbots joint movements. I

3. J CONCL UDI\TG REML -1RK
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Nearly all industrial robots have mechanical

Joints that can be classified into followin five
shown in Figure 7.5.2. ’ ppeses

Inputlink Outputlink Inputlink —
(a) Linear Joint Outputlink (b) Orthogonal
Joint
| = . 271 1 —
Inputlink 7" Outputlink Inputlink Outputlink
(c) Rotational Joint (d) Twisting Joint
Outputlink
Inputlink
_——————

(e) Revolving Joint
Fig. 7.5.2 Types of Joints

a) Linear joint (type L joint)

The relative movement between the input link and the output link is a translational sliding motion,
with the axes of the two links being parallel.

b) Orthogonal joint (type U joint)

This is also a translational sliding motion, but the input and output links are perpendicular to each
other during the move.

c) Rotational joint (type R joint)

This type provides rotational relative motion, with the axis of rotation perpendicular to the axes of
the input and output links.

d) Twisting joint (type T joint)
This joint also involves rotary motion, but the axis or rotation is parallel to the axes of the two links.
e) Revolving joint (type V-joint, V from the “v” in revolving)

In this type, axis of input link is parallel to the axis of rotation of the joint. However the axis of the
output link is perpendicular to the axis of rofation.
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