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ABSTRACT

The Tribological (friction, wear and lubrication between two adjacent medium)
study is one of the most important parameters to the efficient working of an
Internal Combustion Engine. According to the researchers the maximum (nearly
60%) of the total frictional loss is at piston cylinder assembly of a reciprocating
internal combustion engine. The works are being done to reduce the friction in
this area and give engine a better and reliable life. Present work deals with one
such method of SURFACE TEXTURING to reduce friction at desired interface. A
simulation experimental analysis has been done in a modified Pin on disc
experimental setup with creating dimples on the disc. The different parameters
has been analyzed and graphs have been plotted with WIDUCOM software. On
the basis of result obtained, it is established that micro texturing method can be
used in a real engine to enhance tribological properties. Along with it a detailed
study is carried out for the lubricating oil used. The film of lubricating oil save the
friction loss as well as increases the life of engine. It restrains from seizure of
piston. The emphasis is laid on types, function, characteristics of the lubricating
oil and effect of water in the lubricating oil. Wear tests have been performed by
lubricating oil on pin-on-disc experimental set-up in Dynamics of Machines
Laboratory and it has been found out that wear has many phases and depends
on physical properties, lubrication and working conditions. The spectroscopy test
in different modes for different types of lubricating oils (fresh and contaminated)
were carried out in CASRAE (Center for Advanced Studies and Research in
Automotive Engineering) and it has been found out that use of ineffective
lubricant in an IC Engine not only wears the engine but also results in power loss,
incomplete combustion, compression losses and risk of backfiring. The
lubrication of IC Engine is governed by Reynold’'s equation which is carried on
mass balancing, differential control volume. Flow chart is developed for solving
Reynold’'s equation and also to find film thickness and other properties for given

boundary condition.



Certificate
Acknowledgement
Abstract

List of figures

List of tables

Chapters

Chapter 1: Introduction

1.1 Internal Combustion Engine
1.1.1 Engine Classification
1.1.2 Engine Components
1.1.3 Piston Rings

1.2. Wear

1.2.1 Introduction

1.2.2 The harm caused by wear
1.2.3 The Wear Process

1.2.4 Classification of Wear

1.3. Friction

1.3.1 Introduction

1.3.2 Types of Friction

1.3.3 Coefficient of Friction
1.3.4 The Normal Force

1.3.5 Angle of Friction

1.3.6 Energy of Friction

1.3.7 Work of Friction

1.3.8 Surface Roughness

1.3.9 The Surface Texturisation

1.4. Lubrication

1.4.1 Introduction

1.4.2 Kinds of Lubrication
1.4.3 Types of Lubricant

Contents

1.4.4 Characteristics of Lubricating Oils

1.4.5 Effect of Water in the Oil

Vi
VIlI



Chapter 2: Literature Review

Chapter 3: Test disc design & simulation

3.1 Pin-on Disc Simulation
3.2. Spectroscopy Analysis
3.3 Design of Disc

3.4 Calculations for Texturing

Chapter 4: Lab testing analysis & formulations

4.1 Friction & Wear Analysis
4.2 Lubricating Oil Analysis
4.3 Spectroscopy Analysis

Chapter 5: Conclusion
Reference

Appendix-I
Appendix-ll

35-40

41-49

41
44
45
46

48-58

48
53
56

59-60
61-63

64-67
68-73



List of the Figures

Figure

1 .Component of an IC Engine

2 Wear rate Vs time plot

3 .Inertia free flow

4 .Flow of viscous fluid

5 .Pin on disc setup

6 .Set up of Disc

7. Spectroscopy Analysis

8 3-D Model of Disc

9 Drawing of Disc

10 Surface Texture of Disc

11 Flow Across Plate

12 Wear Friction Calculation

13 Wear & Friction Force Calculation
14 Wear & Friction Comparison

15 Friction Force Comparison

16 Coefficient of Friction Comparison
17 Fluid Scan (623 hrs)

18 Fluid Scan (800 hrs)

19 Fluid Scan (1200 hrs)

Page No.
01
08
29
30
41
42
44
45
45
46
47
50
51
52
53
54
55
56
57



List of the Tables

Table

1 .Coefficient of Friction

2 .Ducom Software Specification
3 .Spectroscopy Test (623 hrs)
4 . Spectroscopy Test (800 hrs)
5. Spectroscopy Test (1200 hrs)

6 .Jeng’s Parameters

Page No.
20
42
58
59
60
68



