IAGE - 315

Kinetics and Dynamics of Robotics

(02 credits — 50 marks)

Course OQutcomes:

On completion of the Course, students should be able to

Recall the: fumdamental aspects of automation and robotics
Discuss various co-ordinate systems

Use the robots in various manufacturing processes
Explain the kinematic and Dynamic model

Model the Robot
Develop programs for pick and place operation with a six axis industrial robot, for
stacking operation with a six axis industrial robot and for other industrial applications

N[N | W] N ==

Course Contents:

Module- I: Coordinate Frames, Mapping and Transformation of Robots (04 Hrs)

Introduction, Anantomy of Robot in brief, Co-ordinate frames: mapping ; transformation of
vectors: rotation, translation and combined; Fundamentals of Rotational Matrices: principal axis

rotation, fixed angle, Euler angle.
Module- II: Symbolic Modelling of Robots- Direct Kinematic Models (07 Hrs)

Mechanical Structure and Notations, Description of links and joints, Kinematic modeling of the
Manipulator, Denavit-Hartenberg Notation, Kinematic relationship between adjacent joints,
manipulator transformation matrix.

Module- III: Inverse Kinematics (05 Hrs)

Manipulator Workspace, Solvability of Inverse Kinematic Model, Solution Techniques, Closed

Form Solution
Module- IV: Dynamic modeling of Robotics (06 Hrs)

Lagrangian Mechanics, Two degree of freedom manipulator-Dynamic Model, Lagrange-Euler
Formulation, Newton-Euler Formulation, Comparision of Lagrange-Euler and Newton-Euler

Formulation, Inverse Dynamics

Module- V: Tutorials, assignments and presentation based on Module I to IV
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