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Semester : I 
Subject Name:-  Tribology
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	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Friction and Wear Friction 
                                           (8 Hrs)

Friction: Laws of Friction, Types of Friction, Theories of friction, friction   measurement.
Wear: Classification of Wear, Wear Mechanisms, Quantitative Laws of Wear, Wear measurement.
	Lecture, Demonstration,

	Black board, 

PPT

	Tutorial, Home assignment : (Theories and Laws of Friction and Wear, Measurement Techniques), Experiment Report 
	Assignments,
Test-I:
(Concepts , Theory, Definitions, Derivation)

End Sem

	Test I out of 30 marks, to be converted to _5_ marks


	II
	Basic equations for fluid film lubrication and Hydrodynamic thrust bearing                  (8 Hrs)

Basic equations for fluid film lubrication: Modes of lubrication, Types of lubricants, properties of lubricants, Mechanics of fluid flow, Reynold's equation.  

Hydrodynamic thrust bearing: Pressure development mechanism, Plane slider bearing with fixed inclination, Tilting pad slider bearings, parallel step slider bearing.                                                    
	Lecture
	Black board, 

PPT

	Tutorial (Derivations,

Numericals), 
Home assignment: (Theory & Problems) 

	Assignments,
Test-II

End Sem

	Test II out of 20 marks, to be converted to 20 marks 

	III


	Hydrodynamic Journal Bearing:                                                                  (8 Hrs)
Mechanism of pressure development in journal bearing, Infinitely long bearing analysis, Infinitely short bearing analysis, Petroff’s equation, theoretical and practical considerations in bearing design,  Design procedure, Hydrodynamic instability.

	Lecture, Demonstration,

	Black board, 

PPT

	Tutorial (Derivations,

Numericals),

 Home assignment: (Theory & Problems), Experiment Report 
	Assignments,
Test-II

End Sem

	

	
	
	
	
	
	
	Test II out of 20 marks, to be converted to 20 marks 



	IV
	Squeeze film bearings and Gas Lubricated bearings      (8 Hrs)
Squeeze film bearings: Introduction, infinitely long parallel rectangular plates, lubrication between parallel circular plates, lubrication between cylinder and a flat plane.
Gas Lubricated Bearings: Introduction, Governing equation.
	Lecture
	Black board, 

PPT

	Tutorial (Derivations,

Numericals), Home assignment : (Theory & Problems)
	Assignments,
End Sem

	

	V
	Hydrostatic bearings and Elastohydrodynamic lubrication
                                          (8 Hrs)

Hydrostatic bearings: Introduction, classification, hydrostatic circular step bearings, friction and pumping losses, stiffness calculation of hydrostatic circular step bearing
Elastohydrodynamic lubrication: Introduction, Hetrz contact stress theory, lubricant rheology, different regimes in EHL, Grubin theory, Pressure and film thickness distribution in EHL contacts.
	Lecture
	Black board, 

PPT

	Tutorial (Derivations,

Numericals), Home assignment : (Theory & Problems)
	Assignments,
End Sem

	


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)
Text Books:

1.  Introduction to Tribology of bearings: B.C Majumdar, S. Chand and company ltd. New Delhi (2008)
2.  Engineering Tribology: Prasanta Sahoo, Prentice Hall of India, New Delhi (2005)
Reference Books :

1.  
Basic Lubrication Theory: A. Cameron. 

            The principles of lubrication: A. Cameron. Longmans Green & Co. Ltd.

2.
Theory of Lubrication: B. C. Majumdar, M. Sarangi, M. K. Ghosh, Tata McGraw Hill Education, (2013).

3.
Engineering Tribology: G. W Stachowiak, , A. W.  Batchelor, Boston: Butterworth-Heinemann, 2001.
Course Outcomes:
1. Recognize laws of friction and theories of friction. 
2. Understand mechanisms and quantitative laws of wear.  
3. Identify modes of lubrication: boundary, mixed, EHL, hydrodynamic, hydrostatic lubrication.
4. Apply principles of Tribology to determine the solution to the problem of load carrying capacity across the interface with the acceptable magnitude of friction loss.
5. Design the bearing based on theoretical and practical considerations.
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