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Brief Introduction

The main guideline of this book is to systematically introduce the tribology basic theories and
methods. The book is divided to three parts with ten chapters in total. Part 1 is about friction theories,
including three chapters. The contents involve surface topography parameters, surface structure,
surface properties, lubricants and their properties, additives, basic friction theories and etc in detail.
Part 2 is about wear theories, including three chapters. The contents cover wear classification, wear
mechanisms and theories, wear process and rules, wear transition, wear calculation, friction and wear
experimental methods, and measurement instruments. Friction status analysises, element wear failure
analysises, and some common friction reduction and anti-wear methods are also presented. Part 3 is
about lubrication theories, including four chapters. After the famous Reynolds equation in lubrication
is deduced, some lubrication designs of the typical mechanical elements are presented. Then, several
common numerical methods for lubrication calculation are given. In this part, we also discuss on lubri-
cation status transition including transition of hydrodynamic lubrication to elasto-hydrodynamic lubrica-
tion, transition of elasto-hydrodynamic lubrication to thin film lubrication, rarefied effect, lubrication
failure and boundary lubrication.

Exercises are designed with some reference answers and/or solutions for some important deducing
and calculating exercises. Two programs for the journal bearing hydrodynamic lubrication and the line
contact elasto-hydrodynamic lubrication are supplied in appendixes for readers’usage.

The book can be used as a textbook for post-graduates. It can also serve as a reference book for
university teachers and students in their teaching and research as well as for researchers and techni-

cians in a tribology research or tribology design department.
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Preface

Tribology is an applied subject to study friction, wear and lubrication of surfaces with a relative
motion. Friction widely exists in our daily life and engineering. Tribology is connected with many sub-
jects such as physics, chemistry, metallurgy, material science, rheology, fluid dynamics, theory of
elasticity, viscous elasticity, thermodynamics, mechanology and etc.

A wheel is the earliest and most successful sample of tribological design. Lubricants have also
been used for thousands of years. According to estimation, one third to half of the energy consumed by
men wastes in the form of friction and wear. Therefore, if reduce some portion of friction waste, we
will be able to save a great amount of energy. If effectively reduce or control wear, we will be able to
reduce the cost and material for maintaining and reproducing elements. From the famous researcher Da
Vinci taking friction as a study object to the Jost Report putting forward tribology as a subject in 1960s,
friction, wear and lubrication of old, multi and independent disciplines have become a new and
systematic research subject.

Based on referring connected monographs and text books of both domestic and international, we
determine that the main guideline of this book is to systematically introduce the tribology basic theories
and methods. In order to present the own rules of tribology, the book is divided to three parts—fric-
tion, wear and lubrication with ten chapters in total. Part One is about friction theories, in which the
basic friction theories are introduced, including three chapters about friction surface analysis, lubri-
cants and solid friction. In this part, we discuss surface topography parameters, surface structure,
surface properties, lubricants and their properties, additives, basic friction theories and etc in detail.
Part Two is about wear theories, including three chapters, which are wear mechanisms, wear rules and
wear measurement, and anti-wear design. The contents cover wear classification, wear mechanisms
and theories, wear process and rules, wear transition, wear calculation, friction and wear experimental
methods, and measurement instruments. Furthermore, friction status analysis, element wear failure
analysises, and some common friction reduction and anti — wear methods are also presented. Part Three
is about lubrication theories, including four chapters. After the famous Reynolds equation in lubrica-
tion is deduced, we present some lubrication designs of the typical mechanical elements. Then, several
common numerical methods for lubrication calculation are given. In the end of this part, we discuss on-
lubrication status transition including transition of hydrodynamic lubrication to elasto — hydrodynamic
lubrication, transition of elasto — hydrodynamic lubrication to thin film lubrication, rarefied effect, lu-
brication failure and boundary lubrication. Mastering the friction status transition rules will be a great
help for students to understand tribology developments in general and in their future researches.

At the end of each chapter exercises are designed, including 218 exercises in total. At the end of
the book the reference answers and/or solutions for some important deducing and calculating exercises
are presented. These contents well make up insufficient of the past tribology reference books or text-
books in this aspect. This will be convenient for teachers in the course and it is also greatly helpful for
students to learn more about how to correctly treat tribology problems. Besides, we also supply two
programs in appendixes for readers’usage. They are the journal bearing hydrodynamic lubrication

numerical program and the line contact elasto-hydrodynamic lubrication numerical program.



0 Preface

The author in chief of this book is Huang Ping, and the associate authors are Meng Yonggang and
Xu Hua. authors writing the contents of this book are Chen Dong for Chapter 1, Meng Yonggang for
Chapter 2 and 3, Zhu Wenjian for Chapter 4, Xie Xiaopeng for Chapter 5, Chen Yangzhi for Chapter
6, Xu Hua for Chapter 7 and 8, and Huang Ping for Chapter 9, 10, Appendix 1 to 3 and Index.
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WEEMRERE, A 1.2 fix.

l 10
RSm—E; S, (1.4)

BLYHEH  — RS RA TR RE LTI, BAE 1.3 BRI R 5 A
Ra HAF ,BEMHMERA, R ET LMK, A 1.3a ME 1.3b iR, BRYFTRME o
L& FHE Re I —2 B3 FE 1.3a ME 1.3b FIRBEMER MR ENRATERX S &

— RS EALE AT AR — MG BB B AR R RE ., 05— B
ESHM—BRFEKSHE S, W LU B R R BB RN ZSE1R,

s W s WY s WY s

(a) \J VARVARVARY) Ra=2.29 um,0=2.68 um

) F\‘_]I'\‘_J/_\‘_ln\__ln Ra=2.29 ym,0=2.68 um

©) \//\ Ra=2.29 pm,0=2.54 ym

(@) d’w%% Ra=2.29 pm,0=2.59 pm
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