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presented in this section begin with two papers which sketch 
how to calculate the forces in hydrodynamic journal bearings 
and tilting pad bearings. Six papers then address instabilities 
due to: internal energy dissipation; asymmetries (such as bear
ing stiffnesses or inertias) which introduce time dependent 
parameters (solution by Floquet theory); fluid film bearings; 
gas seals; transverse-torsional coupling; and internal fluid 
flow. Particularly helpful are the two papers by Rieger (Ch. 
2.5 and 2.6) which give a concise history of these stability 
problems, explain quantitatively the physics of the instabilities 
using a simple rotor, and describe methods for suppression of 
instabilities. The section concludes with two papers on the in
teraction of rotating machinery with the surrounding support 
structure/ground. 

Part III - Balancing of Flexible Rotors. This section con
sists of a single paper which overviews the two methods for 
balancing: the modal approach; and the influence coefficient 
method. 

Part IV - Measurement and Identification. The six papers 
in this section begin with one on common vibration in
struments and their uses on rotating machinery. The remain
ing papers deal with various aspects of the identification pro
blem (how to deduce from measurements what the hard to 
predict rotor parameters are). 

Part V - Miscellaneous Topics. This section contains the 
last three (unrelated) papers. The first deals with the dynamics 
of a rotor containing a crack. The question of how to 
recognize the existence of a crack from vibration 
measurements is addressed. The second gives a good summary 
of the complex problem of analysis of rotating turbine blades. 
The last paper deals with the problem of torsional vibrations. 

The tone of the whole book is one of instruction. The 
papers attempt to (and for the most part do) provide enough 
detail to serve as a quick reference to those working in one 
area of rotor dynamics who wish to familiarize themselves 
with some other aspect of this large field. It would also serve 
as an excellent primer for a vibrations engineer who wishes to 
learn rotor dynamics. Each paper contains adequate 
references for those wishing to delve deeper. 

Magneto-Solid Mechanics. By F. C. Moon. John Wiley, New 
York, 1984. 436 Pages. Price: $59.95. 

REVIEWED BY S. CHATTOPADHYAY3 

This is the first book of its kind that treats the engineering 
aspects of magnetic forces in deformable solids and structures. 
A number of magnetomechanical devices, such as supercon
ducting magnets, levitated vehicles, magnetic mass drivers, 
and electromagnets have been considered. Traditional treat
ment of this subject splits the analysis into a magnetic field 
solution and then into a structural mechanics problem. In this 
mode of design process, the interaction problem, such as 
magnetoelastic instabilities, is overlooked. This book ade
quately meets that need and presents a comprehensive treat
ment of the problem in monograph form. An essential con
tribution of this book is to address the magnetoelastic in
stabilities in magnets and magnetic devices-to understand 
their origins and how to analyze them. 

The book has a total of nine chapters. Chapter 1 is the in
troductory chapter in which the essential physical concepts are 
introduced. The potential applications of magneto-solid 
mechanics to magnetic forming, fusion and MHD magnets 
and magnetic levitation are indicated. The chapter ends with a 
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brief historical review of the subject which is fairly com
prehensive. In Chapter 2 the concepts of electromagnetic 
theory are reviewed. Basic equations of magneto-solid 
mechanics are presented in Chapter 3. After reviewing the 
electromagnetic forces in discrete circuits and on magnetized 
materials, the chapter moves on to a rational continuum ap
proach. The equations of nonmagnetic elastic conductors are 
derived as a special constitutive assumption. The author 
comes up with a particularly interesting concept of 
magnetomechanical virial theorem, stated simply: depending 
on the structural failure criterion, there exists a lower bound 
on structural mass required to contain stored magnetic energy. 

Chapter 4 covers stress analysis of current-carrying struc
tures. The methods of determination of magnetic fields and 
forces are presented. This is followed by various stress analysis 
techniques for solenoid magnets due to magnetic forces. The 
chapter ends with the concept of magnetic stiffness which 
depicts the dependence of magnetic forces on structural stiff
ness. Chapter 5 presents a discussion of various 
magnetomechanical instabilities. Examples of static in
stabilities such as buckling or divergence have been 
highlighted and the implications of Earnshaw's theorem for 
the design of magnet structures have been indicated. Chapter 6 
deals with the mechanics of superconducting structures. A 
notable feature is the treatment of the stored energy versus 
mass comparisons for a number of existing designs of MHD 
and fusion magnets. These comparisons are based on a 
magnetomechanical virial theorem developed in Chapter 3 and 
could lead to improved structural design of such magnets. 

Specific problems involving mechanics of ferromagnetic 
structures appear in Chapter 7. Included in this chapter are 
forces in electromagnet and permanent magnet circuits and 
the bending of ferroelastic plates and shells. Chapter 8 is in
volved with the response of electrically conducting structures 
to time varying electromagnetic fields. Some important ap
plications, such as the magnetic levitation of vehicles, linear 
induction motors, fusion reactors, and magnetic forming are 
presented. The final chapter provides good background infor
mation on experimental techniques in magneto-solid 
mechanics. 

This book is definitely a great benefit to the engineering 
community. It is of particular interest to the designers of 
magnetomechanical devices, who have traditionally neglected 
the mutual interaction of electromagnetic theory and solid 
mechanics. This book illustrates how catastrophic some of the 
instabilities can be, unless some adequate measures are taken 
during the design process. Most of the material presented is 
based on the author's pioneering research in this area spann
ing two decades and reflects his original scholarly contribution 
in this very important interdisciplinary field. This is an ex-
reference book for engineers and researchers involved with the 
analysis of magnetic forces and stress related problems in 
various electromagnetic devices. The material is presented in a 
lucid style, and a large number of illustrations add to the clari
ty of presentation. There is an invaluable collection of for
mulas, tables, and examples on magnetoelastic systems in this 
book. This book is highly recommended for researchers in 
magneto-solid mechanics as well as for engineers and applied 
physicists in peripheral disciplines. 

Finite Element Analysis of Shells of Revolution. By P.L. 
Gould. Pitman Publishing Inc., Marshfield, Mass., 1985. 210 
Pages. Price: $34.95. 

REVIEWED BY A. W. LEISSA4 

This book is aimed at those who desire to use finite element 
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