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Academic Year: 2016-17



Branch: Mechanical Engineering



Semester: I
Subject Name: Analysis and Synthesis of Mechanisms
Subject Code: ME52103
	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Review of Introduction to Mechanisms & Basic Concepts (6hrs)   

Geometry   of motion, plane and space mechanisms, terminology, definitions and assumptions. , planar and spatial mechanisms, kinematic pairs, Relative motion, degree of freedom for spatial mechanisms, mechanical advantage, transmission angle
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating practical mechanisms
· Presentation


	i) Test I (Subjective test)
Sr

Parameter

% of Marks

1

Conceptual questions

30

2

Application based analytical questions

30

3

Numericals

40

ii) HA 1 
Equivalent mechanisms & performance characteristics  

	· Test I 
· out of 30 marks, 
· ESE based on all units.

	II
	Kinematic Analysis of Complex Mechanisms (7 Hr)
Velocity analysis - relative motion, linear and angular velocity.  Acceleration analysis - using normal acceleration, auxiliary point method, and Goodman’s indirect method
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating practical mechanisms

· Presentation


	i) Test II  (Subjective test)
ii) HA 2

  Acceleration analysis of practical mechanisms

	· Test II 

· out of 60 marks, 

ESE based on all units.

	III
	Force analysis of planar mechanisms (6Hr)
Static force analysis, static equilibrium, dynamic analysis, kineto-static analysis, matrix method, elastic linkages and governing equations
	· Lecture

· Demonstration

· Group Discussion
	· Black Board

· PPT


	· Individual assignment

· Evaluating practical mechanisms

· Presentation

	i i) Test II  (Subjective test)

ii) HA 3

  Dynamic analysis of practical mechanisms


	· Test II 

· out of 60 marks, 

ESE based on all units.

	IV
	Analytical Synthesis of planar mechanisms (7 Hr)
Type, number and dimensional synthesis, function generation, path generation and rigid body guidance problems, accuracy (precision) points, Chebychev spacing, types of errors. Freudenstein’s equation, synthesis of four-bar for prescribed angular velocities and accelerations using complex numbers. Synthesis for four and five accuracy points.
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating practical mechanisms

· Presentation


	i) HA 4

Mechanism analysis & synthesis

	· ESE based on all units.

	V
	Graphical Synthesis of planar mechanisms (7 Hr)

Graphical synthesis for function generation and rigid body guidance with two, three and four accuracy points Synthesis using pole method, centre and circle point curves,  Branch and order defects, synthesis for path generation. Chebychev theorem, cognates.
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating practical mechanisms

· Presentation


	i) HA 5

Body guidance & cognates
	· ESE based on all units.

	VI
	Curvature theory (7hrs)

Fixed and moving centrodes, oscullating circles, - velocity and acceleration, inflection points and inflection circle. Euler - Savary equation, Bobillier’s theorem, Hartman’s construction.
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating practical mechanisms

· Presentation


	i) HA 6

Curvature analysis
	· ESE based on all units


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation
List of Reference Books and Text Books 
Reference Books

1. “Theory of Machines and Mechanisms”, Uicker J. J., Pennock G. R. and J.E. Shigley, Oxford University Press, 2003

2. “Theory of Machines”, Rattan S. S., Tata McGraw Hill, 1993

3. “Design of Machinery-An Introduction to the Synthesis and Analysis of Mechanisms and Machines”,  Robert L. Norton, McGraw Hill 2002
Text books

1. “Theory of Machines and Mechanisms”, Ghosh A. and Mallik A. K., Affiliated East-West Press - 1998

2. “Kinematic Synthesis of Linkages”, Hartenberg R. S. and Denavit J., McGraw-Hill.1964
3. “Kinematic Analysis and synthesis of Mechanisms” Mallik A. K., Ghosh A. and Dittrich G., CRC Press 1994.
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