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Instructor	Dr. Javad Dargahi
		Office: EV4.165
		Email: dargahi@encs.concordia.ca
		

Course schedule

	Lecture:                       
	Tuesdays and Thursdays- 1:15- 2:30 PM
	Room: H937
 
	

	
Tutorial:
	

	XA
	 Fr 2:15PM - 3:05PM, H 433 

	XB
	Fr 2:15PM - 3:05PM, H605

	
LAB:
	
	
	

	2 hours every 2 weeks. Lab schedule available on Moodle. 
	
	

	
	
	



Textbook	
Kinematics and Dynamics of Machines, Second edition, G. H. Martin, Waveland Press Inc., 2nd Edition, 2002

Lab manual	
Available on Moodle via MyConcordia portal at www.myconcordia.ca.


Other references
J.J.Uicker, Jr., G. R. Pennock and J.E.Shigley, Theory of Machines and Mechanisms, 3rd Edition, Oxford University Press, 2003.
H.H. Mabie and C.F. Reinholtz, Mechanics and Dynamics of Machinery, Forth Edition. John Wiley, 1987.
K. J. Waldron and G. L. Kinzel, Kinematics, Dynamics, and Design of Machinery, John Wiley, 1999.
R. L. Norton, Design of Machinery. Third Edition, McGraw-Hill, 2004.
A. G. Erdman, G. N. Sandor and S. Kota, Mechanism Design: Analysis and Synthesis, Vol. 1, 4th Edition, Prentice-Hall, 2001.

Course website
Additional notes and announcements may be posted on Moodle website available through MyConcordia portal at www.myconcordia.ca.


Course objectives
Kinematic and dynamic analysis of linkages and machines is a principal step in the design process. The main objective of the course is to master the techniques available for kinematic and dynamic analysis of a mechanical system, either a linkage or a machine. By use of vector approach it is possible to work out a general case directly which constitutes a powerful tool in kinematic and dynamic analysis and synthesis. Both algebraic and graphical methods have very much to offer from learning standpoint and attention will be paid to these methods whenever appropriate. Because of design requirements from high speed and powerful machines, the study of dynamic (inertia) loads due to high accelerations will be emphasized specially in linkage analysis.


Graduate attributes
MECH343 emphasizes and develops the CEAB (Canadian Engineering Accreditation Board) graduate attributes and indicators:

	Attribute
	Indicator
	Level of knowledge

	Problem analysis
An ability to use appropriate knowledge and skills to identify, formulate, analyze, and solve complex engineering problems in order to reach substantiated conclusions.

	Modelling
	Advanced

	
	Problem solving
	Advanced

	Investigation
An ability to conduct investigations of complex problems by methods that include appropriate experiments, analysis and interpretation of data, and synthesis of information in order to reach valid conclusions.
	Conducting Experiments and Collection of Data
	Advanced

	
	Analysis and Interpretation of Data
	Advanced



Course learning outcomes (CLOs):
	Transcribe any machine and mechanism into a kinematic diagram
	Problem analysis/ Modelling

	Perform kinematic and dynamic analysis of a machine using either a graphical or an algebraic approach
	Problem analysis/ Problem solving
Investigation/ Analysis and Interpretation of Data

	Perform experimental analysis of kinematics, statics, and dynamics of various systems and machines including gears, linkages, cams, and flywheels.
	Investigation/ Conducting Experiments and Collection of Data/ Analysis and Interpretation of Data




Evaluation scheme
· 6 assignments 8 %
· Midterm (Closed Book) 20 %
· [bookmark: _GoBack]Quiz (closed book), a few quizzes will be given in the class times %8.
· Laboratory work and Reports 15 %
        (Reports to be submitted 2 weeks after each lab session to the lab instructor)
· Final Examination (Closed Book) 50 %
        (To be conducted during regular examination schedule)

Remarks
· 6 sets of problems from the reference text have been selected and are required to be solved as marked assignments. 
· Assignments must be handed in at the beginning of the tutorial class. 
· Assignments submitted late will not be graded.
· Lab is mandatory, and students must satisfactorily complete all the labs in order to obtain a passing grade in the course. 
· There will be no make-up midterm. Students who miss the midterm for valid reasons will write the final for 75%. 

Examinations
· All exams are closed book, closed notes.
· Students are allowed a standard ENCS calculator (non-programmable) to bring to the exams.
· Electronic communication devices (including cellphones) are not allowed in examination rooms.
· Midterm exam will be held during regular class time on TBA. 










COURSE PLAN

	Major Topics
	Chapter

	Introduction; Classification of mechanisms; Pairing elements, Classification of motions; Mobility criterion; Grashof’s law.
	1

	Position, Velocity and Acceleration of a Point; Linear and Angular Velocities and Accelerations; Line of Transmission; Angular-Velocity Ratio; Sliding and Rolling Contacts; Different Types of Linkages
	2,3

	Velocities and Accelerations in Mechanisms by Methods of Relative Velocities, Velocity and Acceleration  Image; Coriolis Acceleration; Instant Centers of Velocities; Kennedy’s Theorem; Velocities by Instant Centers; Velocities by Components; Kinematic Analysis by Complex Numbers; Centroids; Equivalent Linkages; 
	4,5,6,7, 9

	Spur Gears; Fundamental Law of Gearing; Gear Nomenclature; Contact Ratio; Interference and Undercutting; Involute Rack; Methods of Gear Manufacture; Involumetry; Parallel and Cross Helical Gears; Worm Gears; Bevel Gears; Gear Trains; Planetary Gear Train.
	12,13

	Static Force Analysis; Dynamic Force Analysis; Inertia and external force analysis by D’Alembert’s  Principle; Linkage Force Analysis by the Method of Virtual Work; Linkage Force Analysis by the Matrix Method; Friction Considerations; Spur, Helical, Bevel, and Worm Gear Force Analysis
	16,17

	Flywheel

	18

	Synthesis of Mechanisms; Design for Coupler Position; Block’s Method of Synthesis; Freudenstein’s Method; Function Generators; Review
	14



"In the event of extraordinary circumstances beyond the University's control, the content and/or evaluation scheme in this course is subject to change".

Students with disabilities
Student with disabilities are encouraged to contact the instructor as early as possible in order to efficiently accommodate their needs. Centre for students with disabilities: supportservices.concordia.ca/disabilities

Code of conduct
· Students should be aware of the University and become familiar with the University’s Code of Conduct located at: 
http://web2.concordia.ca/legal_counsel/policies/english/AC/code.html. 
There will be a zero tolerance policy pertaining to violations of this code. In the event of an offense, an Incident Report will be completed and submitted to the Dean. 
· Do not copy, paraphrase or translate anything from anywhere without sating from where you obtained it! (http://www.concordia.ca/programs-and-courses/academic-integrity/plagiarism/) Plagiarism may be punished by failure of the exam, or the course, and may lead to expulsion from University.

Student responsibilities
· As the material is cumulative, keep up with the content covered in the weekly lectures.
· If you are uncertain of certain concepts, seek help right away; make use of your instructor’s and tutors’ office hours. 
· Take the time to solve the assignments yourself.
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