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ATME COLLEGE OF ENGINEERING 
 

VISION 

Development of academically excellent, culturally vibrant, socially responsible and 
globally competent human resources  
 

MISSION 

1. To keep pace with advancements in knowledge and make the students competitive and 
capable at the global level. 

2. To create an environment for the students to acquire the right physical, intellectual, 
emotional and moral foundations and shine as torch bearers of tomorrow's society. 

3. To strive to attain ever-higher benchmarks of educational excellence. 
 
 
DEPARTMENT OF MECHANICAL ENGINEERING 
 

VISION  

To impart excellent technical education in mechanical engineering to develop technically competent, 

morally upright and socially responsible mechanical engineering professionals.  

MISSION:  

1. To provide an ambience to impart excellent technical education in mechanical engineering.  

2. To ensure state of-the- art facility for learning, skill development and research in mechanical 

engineering.  

3. To engage students in co-curricular and extra-curricular activities to impart social & 

ethical values and imbibe leadership quality.
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PROGRAM EDUCATIONAL OBJECTIVES (PEO’S) 

After successful completion of program, the graduates will be 
 

PEO 1: Able to have successful professional career in the allied areas and be proficient to perceive higher 

education.  

PEO2: Attain the ability to understand the need, technical ability to analyse, design and manufacture the 

product.  

PEO 3: Work effectively, ethically and socially responsible in allied fields of Mechanical Engineering.  

PEO 4: Work in a team to meet personal and organizational objectives and to contribute to the 

development of the society at large. 

 
PROGRAM OUTCOMES (PO’S) 
 
The Mechanical engineering program students will attain: 
 

PO1.Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems 
 

PO2.Problem analysis: Identify, formulate, research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences 
 

PO3.Design/development of solutions: Design solutions for complex engineering problems 
and design system components or processes that meet the specified needs with 
appropriate consideration for the public health and safety, and the cultural, societal, and 
environmental considerations 
 

PO4.Conduct investigations of complex problems: Use research-based knowledge and 
research methods including design of experiments, analysis and interpretation of data, 
and synthesis of the information to provide valid conclusions 

 
PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 
engineering activities with an understanding of the limitations 
 

PO6.The engineer and society: Apply reasoning informed by the contextual knowledge to 
assess societal, health, safety, legal and cultural issues and the consequent responsibilities 
relevant to the professional engineering practice 
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PO7.Environment and sustainability: Understand the impact of the professional 
engineering solutions in societal and environmental contexts, and demonstrate the 
knowledge of, and need for sustainable development 
 

PO8. Ethics: Apply ethical principles and commit to professional ethics and 
responsibilities and norms of the engineering practice 
 

PO9. Individual and team work: Function effectively as an individual, and as a 
member or leader in diverse teams, and in multidisciplinary settings 

 
PO10.Communication: Communicate effectively on complex engineering activities 

with the engineering community and with society at large, such as, being able to 
comprehend and write effective reports and design documentation, make effective 
presentations, and give and receive clear instructions 
 

PO11.Project management and finance: Demonstrate knowledge and understanding 
of the engineering and management principles and apply these to one’s own work, 

as a member and leader in a team, to manage projects and in multidisciplinary 
environments 
 

PO12.Life-long learning: Recognize the need for, and have the preparation and ability 
to engage in independent and life-long learning in the broadest context of 
technological change 

 
PROGRAM SPECIFIC OUTCOMES (PSO’S) 

After successful completion of program, the graduates will be 
 

PSO 1: To comprehend the knowledge of mechanical engineering and apply them to 
identify, formulate and address the mechanical engineering problems using latest 
technology in a effective manner. 

 
PSO 2: To work successfully as a mechanical engineer in team, exhibit leadership 
quality and provide viable solution to industrial and societal problems. 

 
PSO 3: To apply modern management techniques and manufacturing techniques to 
produce products of high quality at optimal cost. 

 
PSO 4: To exhibit honesty, integrity, and conduct one responsibly, ethically and legally, holding 

the safety and welfare of the society paramount 
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TRIBOLOGY 

Course Code Credits L-T-P 

Assessment 

Exam Duration 
SEE CIA             

TRIBOLOGY 15ME742 03 3-0-0 80 20 3 Hrs 

 

Course objectives: 

1. Understand the fundamentals of tribology and associated parameters. 
2. Apply concepts of tribology for the performance analysis and design of components experiencing 

relative motion. 
3. Analyse the requirements and design hydrodynamic journal and plane slider bearings for a given 

application. 
4. Select proper bearing materials and lubricants for a given tribological application. 
5. Apply the principles of surface engineering for different applications of tribology. 

 
MODULE -1 

Introduction to tribology: Historical background, practical importance, and subsequent use in the field. 
Lubricants: Types and specific field of applications. Properties of lubricants,viscosity, its measurement, 
effect of temperature and pressure on viscosity, lubrication types, standard grades of lubricants, and 
selection of lubricants.                                                                                                                                                           
08 Hours 

MODULE -2 
Friction: Origin, friction theories, measurement methods, friction of metals and non-metals. 
Wear: Classification and mechanisms of wear, delamination theory, debris analysis, testing methods and 
standards. Related case studies. 
                                                                                                                                                                        08 Hours 

MODULE -3 
Hydrodynamic journal bearings: Friction forces and power loss in a lightly loaded journal bearing, 
Petroff’s equation, mechanism of pressure development in an oil film, and Reynold’s equation in 2D. 
Introduction to idealized journal bearing, load carrying capacity, condition for equilibrium, Sommerfeld’s 

number and it’ssignificance;partial bearings, end leakages in journal bearing, numerical examples on full 
journal bearings only.               08 Hours                                                                                                                                                           

MODULE -4 
Plane slider bearings with fixed/pivoted shoe: Pressure distribution, Load carrying capacity, coefficient 
of friction, frictional resistance in a fixed/pivoted shoe bearing, center of pressure, numerical examples. 
Hydrostatic Lubrication: Introduction to hydrostatic lubrication, hydrostatic step bearings, load carrying 
capacity and oil flow through the hydrostatic step bearing, numerical examples.                          08 Hours 

MODULE -5 
Bearing Materials:Commonly used bearings materials, and properties of typical bearing materials. 
Advantages and disadvantages of bearing materials.  
Introduction to Surface engineering: Concept and scope of surface engineering. Surface modification – 
transformation hardening, surface melting, thermo chemical processes. Surface Coating – 
plating,fusionprocesses, vapor phase processes. Selection of coating for wear and corrosion resistance.                                                                            

08 Hours 
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List of Text Books: 
1.”Introduction to Tribology”, B. Bhushan, John Wiley & Sons, Inc., New York, 2002 
2. “Engineering Tribology”, Prasanta Sahoo, PHI Learning Private Ltd, New Delhi, 2011. 
3.“Engineering Tribology”, J. A. Williams, Oxford Univ. Press, 2005. 
 
List of Reference Books: 
1. “Introduction to Tribology in bearings”, B. C. Majumdar, Wheeler Publishing. 
2. “Tribology, Friction and Wear of Engineering Material”, I. M.Hutchings, Edward Arnold, 
London,1992. 
3. “Engineering Tribology”, G. W. Stachowiak and A. W. Batchelor, Butterworth-Heinemann,1992. 
4. “Friction and Wear of Materials”, Ernest Rabinowicz, John Wiley & sons,1995. 
5. “Basic Lubrication Theory”, A. Cameron, Ellis Hardwoods Ltd., UK. 
6. “Handbook of tribology: materials, coatings and surface treatments”, B.Bhushan, B.K.  McGraw-
Hill,1997. 
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Module 1 
 

Contents:  

  Introduction To Tribology:Historical Background,  

   Practical Importance, And Subsequent Use in the field.  

  Lubricants: Types and Specific Field of Applications.  

  Properties of Lubricants, Viscosity, Its Measurement,  

  Effect of Temperature and Pressure on Viscosity,  

  Lubrication Types,   

  Standard Grades of Lubricants, and Selection of Lubricants. 

 
Objectives  

1. Basics of tribology 
2. Basics of lubricants and lubrication 
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Questionnaires 

1. What is the practical important of Tribology? 

2. Write briefly about historical background of Tribology. 

3. List the properties of Lubricants. 

4. Explain the classification of lubricants and explain briefly. 

5.Explain the effect of Temperature and Pressure on Viscocity. 

 
 
Further Reading: 
 
1. “Introduction to Tribology in bearings”, B. C. Majumdar, Wheeler Publishing. 

2. “Basic Lubrication Theory”, A. Cameron, Ellis Hardwoods Ltd., UK. 
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Module 2 
 
Contents:  

o Friction: Origin, Friction Theories,  

o Measurement Methods,  

o Friction Of Metals And Non-Metals.  

o Wear: Classification And Mechanisms Of Wear,  

o Delamination Theory,  

o Debris Analysis,  

o Testing Methods And Standards.   

o Related Case Studies. 

 
Objectives  

1. Introduction to friction and wear mechanisms 
2. Measurement of friction and wear 

 

2.1 

.1  
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Questionnaires 

1.  What is friction and wear?. Explain briefly 

2.  Explain different friction measurement methods with suitable sketch 

3. Explain the different friction theories. 

4. Briefly explain friction of metals and non metals 

5. Classify the wear and explain briefly 

6. Explain the wear mechanisms. 

Further Reading: 

1. “Tribology, Friction and Wear of Engineering Material”, I. M.Hutchings, Edward Arnold,  

      London,1992. 

2.“Engineering Tribology”, G. W. Stachowiak and A. W. Batchelor, Butterworth- 

      Heinemann,1992. 

3. “Friction and Wear of Materials”, Ernest Rabinowicz, John Wiley & sons,1995. 

 


