
the authors attempt to unify various modes of boundary deformation 
with lubrication theory. The author's objective in preparing this book 
was to fill the gap between works on elastohydrodynamic lubrication 
and the other modes of boundary deformation that occur in metal-
working lubrication and foil bearing operation. 

In order to give the reader the proper background to deal with the 
subject matter in these three specialized areas, background infor
mation in hydrodynamics, elastic and plastic theory is covered in the 
text. This material is presented not only to make the text self-con
tained but also to present a modern treatment of these topics as they 
relate to lubrication theory. 

The first chapter of the text is devoted to providing the reader with 
background information. Information is also provided about Cartesian 
tensors. The authors then develop in Chapter 2 the background in
formation for the hydrodynamic theory of lubrication. The Navier-
Stokes equations are first presented which are reduced first to the 
boundary layer equations and then the Reynolds equations. Simple 
examples of slider and journal bearings are presented to illustrate the 
use of the Reynolds equation. The chapter concludes with the pre
sentation of the energy equation. 

Chapter 3 derives the basic mathematical principles of elasticity 
as they relate to the boundary deformation of a lubrication contact. 
Within the chapter the Hertzian contact problem is presented which 
determines the size of the contact zone and the pressure for a given 
geometry, elastic properties and load. 

Having developed the Reynolds and elasticity equations, the au
thors then couple these effects in Chapter 4 to give the elastohydro
dynamic lubrication of line contacts as first derived by Grubin. 
Dowson and Higginson's minimum film thickness formula for line 
contacts is also presented. The chapter concludes with a discussion 
of thermal elastohydrodynamic lubrication including design curves 
and experimental results. The reviewer found this chapter inadequate 
since it does not cover developments of the last ten years on lubricant 
starvation, elastohydrodynamic lubrication of low elastic modulus 
materials, and point lubrication. 

Chapter 5 briefly describes the principles of plasticity as they relate 
to lubrication theory. Chapter 6 then makes use of these principles 
to describe metalworking lubrication. Within this chapter the sheet 
rolling process and the axisymmetric deformation processes are 
presented. The material presented in this chapter represents the first 
complete presentation of metalworking lubrication in a text and 
therefore represents a major contribution by the authors. 

The final chapter is devoted to foil bearing theory. Within the 
chapter the authors cover the perfectly flexible and the elastic foil 
types, as well as the bending-dominated foil bearing. Design curves 
are also presented. 

In conclusion the reviewer feels that the book would be a good ad
dition to the library of the lubrication engineer. In particular it is felt 
that the chapters on metalworking and foil bearing operations will 
be of great use. Furthermore, the background chapters on hydrody
namic lubrication, elasticity and plasticity should also be helpful. 
However, the reviewer feels that the chapter on elastohydrodynamic 
lubrication does not adequately describe the subject matter. 

Modern Lubricating Greases, C. J. Boner, Scholium International 
Inc., Flushing, New York, July 15,1976, 339 pp., $27.00. 

REVIEWED BY G. L. HARTING1 

A review of lubricating grease technology entitled, Modern Lu
bricating Greases has recently been introduced by Scientific Publi-

1 Engineering Associate, Exxon Research and Engineering Company, Linden, 
N.J. 
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cations Ltd. This text was authored by C. J. Boner and is essentially 
an addendum to his Manufacture and Application of Lubricating 
Greases which was published in 1954. Boner's new book is primarily 
based on literature and patent sources which appeared between 1955 
and 1974. 

In assessing the merits of Modern Lubricating Greases it is im
portant at the outset to state that the book does not contain any 
original contributions to lubricating grease technology. If the reader 
is hoping to find any new insights into how greases function or the 
mechanisms by which grease compositions influence performance, 
he will be sorely disappointed. The author simply presents a com
pendium of literature references which had been previously published 
and makes no attempt to translate this information into any unified 
theories of grease technology. 

Modern Lubricating Greases is an expanded bibliography of the 
technical literature related to grease technology which has appeared 
within the last 20 years and as such constitutes a useful reference for 
both grease formulators and lubrication engineers. The text covers 
a wide range of subjects from the microstructure of greases to advice 
on practical applications and is well footnoted so that the reader can 
easily refer to the original sources of any item of interest for additional 
details. The author has concentrated on those contributions to grease 
technology which were most significant and has not included subjects 
of marginal importance. In Modern Lubricating Greases the author 
has also simplified the text by avoiding the use of detailed grease 
formulations and has relied on more general descriptions of grease 
compositions. 

However, as a bibliography Modern Lubricating Greases is not 
without its faults, the most serious of which is a lack of organization. 
An example of poor organization is found in the second chapter of the 
text in which the author reviews the influence of various components 
on finished grease properties. The chapter opens with summaries of 
the ways in which both base fluids and soap gellants contribute to the 
properties of a grease. At this point, however, the text abruptly di
gresses into discussions of definitions of various grease properties, the 
dielectric constants of greases, friction reduction, etc. Only later does 
the text return to the initial topic, the influence of components on 
properties, by reviewing the influence of inorganic gellants, polymers 
and additives. This interruption of the primary topic of the chapter 
made the text less readable than it might have been. 

Poor textual organization was also evidenced by the occasional 
inclusion of topics in chapters which were not appropriate to their 
subject matter. For instance, a discussion of the factors which influ
ence the performance of greases in rolling element bearings is located 
in a chapter entitled "Containers, Equipment and Methods for Ap
plication." This topic would have been more appropriately placed in 
the subsequent chapter in which Application Recommendations were 
discussed. A carefully detailed Index might have served to compensate 
for this poor topical organization. Unfortunately, the Index is not 
extensive and consequently is of little help in locating topics in the 
text. 

Overall, Modern Lubricating Greases successfully distills 20 years 
of grease literature into a single volume, and, if the reader can decode 
the logic of its organization, it could be a useful reference book for the 
grease technologist. 

Principles of Tribology, J. Hailing (editor), Scholium International 
Inc., 130 East 31 Street, New York, NY 11354, 401 pages, 1976, 
$22.50. 

REVIEWED BY R. A. BURTON1 

The field of tribology is still in a developmental stage where text
books come and go rapidly. A few years ago a treatment of lubrication 
would have dealt almost exclusively with hydrodynamic bearings, and 

1 Department of Mechanical Engineering and Astronautical Sciences, 
Northwestern University, Evanston, 111. 
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