Tamkang University

Department of Mechanical and Electromechanical Engineering

Advanced Dynamics
Spring, 2009
Instructor: 劉昭華
    (Room: E785)

Course Objective:  


The objective of this course is to let students to get familiar with 3-dimensional (or spatial) mechanics, including both kinematics and kinetics.  Serial and parallel manipulators are used as subjects to which kinematics or kinetics principles are applied.  In kinematic analyses of manipulators, both the Denavit-Hartenberg method and the method of screw displacements will be used, and in the dynamic analyses, both Newton’s and Lagrange’s equations of motion will be utilized.


Students are expected to be very active in studying this course.  From time to time, they will be asked to present a subject or to solve an exercise during the class.

Textbook:  

Tsai, Lung-Wen, Robot Analysis: The mechanics of Serial and Parallel Manipulators, John-Wiley, 1999. (高立圖書公司)

Reference Books：
1. Williams, J. H., Fundamentals of Applied Dynamics, John-Wiley, 1996.

2. Craig, J. J., Introduction to Robotics: Mechanics and Control, 3rd ed., Addison-Wesley, 2000.

3. Murray, R. M., Li, Z., and Sastry, S. S., A Mathematical Introduction to Robotic Manipulation, CRC, 1994.
4. Ginsberg, J. H., Advanced Engineering Dynamics, 2nd ed., Cambridge University Press, 1998.

5. Greenwood, D. T., Princuples of Dynamics, 2nd ed., Prentice-Hall, NJ, 1988.

6. Meriam, J. L., and Kraige, L. G., Engineering Mechanics— Dynamics, 6th edition, John Wiley & Sons Inc., USA, 2006.

Grades: 


The final course grade is determined on the following basis:





Homework:

 

40%





Mid-term exam.:
      
30%





Final exam.:



30%

Course Outlines:
	week
	 date 
	topics (sections in the textbook)

	  1
	2/16
	Direction, Orientation, and Location of a Rigid Body (1-5);

Homogeneous Transformations (1.6)

	  2
	2/23
	Link Parameters and Link Coordinate Systems (2.2)

Denavit-Hartenberg Homogeneous Transformation Matrices (2.3)

Loop-Closure Equations (2.4); Denavit-Hartenberg Method (2.6)

	  3
	3/2
	Denavit-Hartenberg Method (2.6);

Method of Successive Screw Displacements (2.7)

	  4
	3/9
	Structure Classification of Parallel Manipulators (3-2);

Position Analysis of a Planar 3RRR Parallel Manipulator (3.4)

	  5
	3/16
	Position Analysis of a Spatial Orientation Mechanism (3-5) ;

	  6
	3/23
	Position Analysis of a General Stewart-Gough Platform (3.8)

	  7
	3/30
	──────────Off-campus learning days──────────

	  8
	4/6
	Differential Kinematics of a Rigid Body (4.2);

	  9
	4/13
	Differential Kinematics of Serial Manipulators (4.3)

	 10
	4/20
	─────────Mid-term Examination( ──────────

	 11
	4/27
	Conventional Jacobian of Serial Manipulators (4.6)

	 12
	5/4
	Singularity Conditions of Parallel Manipulators (5.3)

Conventional Jacobian of Parallel Manipulators (5.4)

	 13
	5/11
	Statics of Serial Manipulators (6.2);

Transformation of Forces and Moments (6.3);

	 14
	5/18
	Stiffness Analysis of Serial Manipulators (6.4);

Statics of Parallel Manipulators (6.5);

Stiffness Analysis of Parallel Manipulators (6.6)

	 15
	5/25
	Mass Properties (9.2); Momentum (9.3);

Transformation of Inertia Matrix (9.4); Kinetic Energy (9.5);

Recursive Newton-Euler Formulation of Serial Manipulators (9.7);

	 16
	6/1
	Lagrangian Formulation of Serial Manipulators (9.8);

Inertia Effects of the Rotors (9.9);

End-Effector Space Dynamical Equations (9.10)

	 17
	6/8
	Newton-Euler Formulation of Parallel Manipulators (10.2)

	18
	6/15
	──────────Final Examination* ──────────


( Examination will be given at other time in this week if the regular class period is used for catching up schedules.
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