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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!I. FOUNDATIONS &
BASIC METHODS

11R1. Boundary Element Methods for
Engineers and Scientists: An Introduc-
tory Course With Advanced Topics. - L
Gaul, M Kögl, and M Wagner. Springer
Verlag, New York. 2003. 488 pp. ISBN
3-540-00463-7. $79.95.

Reviewed by JT Chen (Dept of Harbo
and River Eng, Natl Taiwan Ocean Univ
PO Box 7-59, Keelung 202, Taiwan, ROC

As the title of this book emphasizes, a
introductory course to the boundary el
ment method~BEM! and advanced formu
lations is presented. The book contains fo
parts: Part I The Direct Boundary Eleme
Method, Part II Dual Reciprocity Method
~DRM!, Part III Hybrid Boundary Elemen
Methods, and Part IV Appendix.

Part I can be seen as an introducto
course, while Parts II and III cover ad
vanced topics that contain the authors’ r
search material. The appendices in Part
contain some fundamental solutions a
particular solutions for the DRM. Exercise
and programs are not provided. The r
viewer found that an on-line book of BEM
by the first author is available on the we
site of http://www.bem.uni-stuttgart.de
This site provides a more friendly and sui
able textbook for beginners since exercis
are given.

As it is common with other BEM books
this text begins with an introduction an
mathematically preliminaries. A specia
chapter on continuum physics is added
Chapter 3: the basic laws and constituti
equations for elastodynamics, heat condu
tion, electrodynamics, thermoelasticit
acoustics, and piezoelectricity are cover
to provide a complete overview on th
physical modeling. Chapters 4 and 5 intr
duce the direct BEM for potential problem
of the Laplace and Navier equations wi
emphases on the issues of anisotropy a
piezoelectricity. No indirect formulations in
terms of single-layer or double-layer repr
sentations are developed. Numerical in
gration schemes for regular and singular i
tegrals are addressed in Chapter 6.

Parts II and III on advanced topics includ
the dual reciprocity BEM and the hybrid
BEM. Chapter 7 basically follows the DRM
book by Partridgeet al for a general intro-
duction to the method. Chapter 8 focus o
the solution of the DRM equation of motio
and Chapters 9 and 10 present the appli
tion of the DRM to piezoelectricity and
thermoelasticity. The hybrid BEM is de
rived from variational principles of me
chanics that are reviewed in Chapter 1
Appl Mech Rev vol 57, no 6, November 2004
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Hybrid displacement and hybrid stres
methods are both addressed in Chapters
and 13, respectively. Since the present
hybrid BEM uses the same source of vari
tional principles as for hybrid FEM, one ob
tains symmetric system matrices. In co
trast to symmetric Galerkin BEM, the
hybrid BEM does not require a double in
tegration over the boundary.

Although this book can be used as a te
in a BEM course, it contains some origina
results regarding the dual reciprocity BEM
and the variational formulation of the hy
brid BEM. The book is thus recommende
to graduate students and engineers. The
thors have succeeded in fulfilling their aim
of a dual-purpose textbook. In Part I, stu
dents as well as practitioners find a cle
introduction to the method, whereas Parts
and III can serve as a valuable reference
researchers and engineers. The main d
tinction of the book in comparison to avail
able works on the BEM may be its focus o
the application of the method to anisotrop
piezoelectricity and thermoelasticity, a
well as the presentation of the hybrid BEM
The book contains 488 pages with 135 fi
ures. The quality of print and figures is ad
equate. In general, this is a well-writte
book and is recommended to individua
and libraries.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!II. DYNAMICS &
VIBRATION

11R2. Passive Vibration Isolation. -EI
Rivin ~Wayne State University, Detroit
MI !. ASME Press, New York. 2003. 426
pp. ISBN 0-7918-0187-X.

Reviewed by S Naguleswaran (Dept
Mech Eng, Univ of Canterbury
Christchurch, New Zealand).

Vibration is used to agitate and to com
pact wet concrete into inaccessible place
in sieves to separate things, in vibrato
conveyors, by dentists, physiotherapis
and so on. The effect of vibration can b
pleasant—for example, a violin whe
played by a competent musician. There a
several unpleasant effects which cause d
comfort like a rough ride on a corrugate
road or damage caused by chatter in a m
chine tool, wind sway to suspensio
bridges, earthquake to tall buildings, et
Engineers often face the problem of atten
ation of the amplitude of response of sma
to big systems through passive vibratio
isolation. The need to protect precisio
B31 © 200
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sensitive instruments has changed vibrati
isolation into a specialist field. Consider
able research effort has and is being d
rected towards passive vibration control r
sulting in several publications continuing t
appear every year in various learned jou
nals. Over the last couple of decade
monographs have appeared on passive
bration isolation and the book under revie
is a welcome addition.

The book has a preface and four chapte
with the relevant references listed after ea
chapter. The Preface is very well writte
and portions may be used in introducto
undergraduate or graduate lectures. It
pointed out that ‘‘random excitations an
nonlinear dynamics of vibration isolation
systems each deserve a separate book.’’

Chapter 1—Dynamic Properties of Vibra-
tion Isolation Systems: Commences with
the basic analysis of the dynamics of an u
damped six-degree-of-freedom system fo
lowed by single and two-degrees-o
freedom systems under viscous damping
hysteretic damping and a brief discussio
on Coulomb damping. Random excitatio
and ‘‘jump phenomena’’ due to nonlinea
spring stiffness are briefly mentioned. Non
linear damping~like aerodynamic! is not
covered.

Chapter 2—Principles and Criteria of Vi-
bration Isolation: Topics discussed include
the main considerations in passive vibratio
isolation, the selection of parameters fo
precision/sensitive objects, experimental s
lection of isolators. Vibration protection o
civil engineering structures is very briefl
discussed.

Chapter 3—Realization of Elasticity and
Damping in Vibration Isolators: Briefly de-
scribes some of the types of springs in e
gineering use and includes the static a
dynamic characteristics of metals, poly
meric and elastomeric materials.

Chapter 4—Passive Vibration Isolation
Means: Includes descriptions of various
mats and pads used in vibration isolatio
commercially available isolating mounts
pneumatic isolators and installation of ma
chinery on vibration isolated foundations.

Illustrations are good and tables have us
ful information. One may safely ignore Eq
~1.3.18! and the like when the book is be
ing read casually. List of symbols is no
included—inclusion of which would have
lessened the effort when the book is used
a reference. Frequent use of acronyms re
ders the book difficult to read. For examp
in page 5 the acronym CMM appears b
what it stands for is found in Preface pag
xi or in page 138. EDM stands for elasto
damping materials and not ‘‘electrical dis
charge machining.’’ What is COTS? An
4 American Society of Mechanical Engineers
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swer: commercial off the shelf! The list o
references at the end of each chapter is
complete. For example only two publica
tions on passive vibration isolation from th
Journal of Sound and Vibrationare listed in
the book out of several which appear eve
year in the journal. Additional reading fo
topics in Chapter 3 is ‘‘Damping of Mate
rials and Members in Structural Mechan
ics’’ by BJ Lazan~1968, Pergamon Press!.
Further general references in passive vib
tion isolation may be found in ‘‘Passive Vi
bration Control’ by DJ Meads~1998, John
Wiley & Sons!. Application of tuned vibra-
tion absorbers~often used in vibration iso-
lation of machinery and tall structures! is
not covered in the book under review.

The book will be a useful addition to li-
braries. The book is not suitable for unde
graduate courses but may be used as re
ing material in graduate courses provide
they are informed of the incompleteness
the list of references. Each vibration pro
lem encountered in engineering will hav
unique features and the book will give a
indication as to how to approach the pro
lem and design/consulting engineers w
find the book handy.

In the reverse of the cover page the ISB
is given as 0-7918-0187-X near the top
page and as 0-7981-0187-X near the b
tom. The former is probably the correc
number.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!III. AUTOMATIC
CONTROL

11R3. Missile Guidance and Control
Systems. - George M Siouris. Springer
Verlag, New York. 2004. 666 pp. ISBN
0-387-00726-1. $299.00.

Reviewed by DB Schaechter ((Precisio
Pointing and Controls Tech Dept, Lockhee
Martin Missiles and Space Systems, A
Tech Center, 3251 Hanover St, Bldg 20
Org ABFS, Palo Alto, CA 94302).

The 666-page bookMissile Guidance and
Control Systemsby George M Siouris is an
up-to-date, well-organized, elegant
treated, and carefully presented text th
could form the basis for a senior- o
graduate-level year-long course in gui
ance, navigation, and controls, or as a r
erence book for anyone engaged with a
pects of missile system design o
development, or simply with an interest i
this area. The text begins with a chapter
missile equations of motion~translational
and rotational kinematics and dynamics u
ing vector and tensor notation!. Early in this
chapter, transfer functions are discusse
the author making the implicit assumptio
that the reader is at least familiar wit
Laplace transforms and transfer function
Next is a chapter that covers aerodynam
forces and torques with their implication
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on overall missile system design~guidance,
seekers, noise, autopilots, etc.!, and the de-
sign process. This is followed by a chapt
on tactical missile guidance laws and sen
ing systems, including proportional naviga
tion, optimal control, optimal estimation
and missile intercept. These three chapt
plus the introduction could be covered com
fortably in a single semester format. Cha
ters 5–7 then focus on missile system sp
cifics, including a chapter on weapo
delivery systems~which thankfully includes
a complete acronym/definition table fo
many terms common to those in the miss
community, but not necessarily familiar t
those working outside the area!, one on
strategic missiles, and finally a chapter o
cruise missiles, which also covers terra
matching, global positioning information
and the incorporation of both into the mis
sile guidance equations. It should be not
that if this book were to be used in a clas
room setting, it contains no ‘‘problem sets
that could form the basis for homework a
signments.

Equations are all easy to read; nomenc
ture is logical throughout, easy to unde
stand and follow; the figures are all simpl
clean, and to the point; and the text itse
flows eloquently. It is very evident that th
book organization and presentation h
been thought through carefully, that th
manuscript has been carefully reviewe
and that the final product represents t
fruits of what must have been long hours
preparation. It was definitely worth the e
fort.

In addition to the wealth of analytical ma
terial that comprises the majority of th
book, the text also containsnineappendices
that serve as a valuable, centrally locate
self-contained reference: fundamental co
stants, a glossary, list of acronyms, standa
atmospheric model, missile classificatio
past and present missile systems, a sect
on the properties of conics, radar frequen
bands, and finally, conversion factors.

For a truly professional presentation o
missile guidance and control systems fro
its earliest incarnation to literally presen
day applications and systems, this text is
valuable, self-contained addition to you
personal library, and one that will no doub
provide a return on your~not insignificant!
investment.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!IV. MECHANICS
OF SOLIDS

11R4. Theories and Applications of
Plate Analysis: Classical, Numerical and
Engineering Methods. - R Szilard. John
Wiley and Sons, Inc, New York. 2004. 105
pp. ISBN 0-471-42989-9. $225.00.
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Reviewed by AE Bogdanovich (R&D
3TEX, Inc, 109 MacKenan Dr, Cary, NC
27511).

This over 1000-page monumental volum
can be, probably, best categorized as en
clopedia of plate theories, analysis met
ods, and applications. This is a complete
reworked and greatly extended version
the same author’s 1974 bookTheory and
Analysis of Plates: Classical and Numer
cal Methods. As the book author states in
the Preface, this work tries to satisfy th
requirements to a textbook, reference bo
and manual for practicing engineers simu
taneously. This objective is very well ac
complished. Indeed, the four distinct par
of the book address~i! plate theories~static,
dynamic, linear, nonlinear, elastic, inela
tic!, ~ii ! analytical solutions and numerica
analysis methods,~iii ! examples of specific
problem solutions and numerical result
and~iv! practical design methods and eng
neering solution procedures. There are
other available sources treating such
scope in a single book. Besides, the sco
covers thin, moderately thick and thic
plates, as well as very thin membranes. T
book is well illustrated by large number o
high quality figures, contains hundreds o
references and bibliography placed at t
end of each section, provides problems f
individual work at the end of each chapte
and has concise subject index.

The book is based on the courses taug
by the author and his research conducted
various universities in the US and Ge
many, as well as on his long-term exper
ence as a practicing structural engineer. A
cordingly, the book can be used as a text
plate theories, analysis methods, and th
specific applications. At the same time, th
volume can serve as a reference book
researchers and practicing engineers. I
portantly, this volume is self-contained, i.e
no other sources are needed in most of t
cases to fully understand the theorie
analysis methods and specific problem s
lutions. In treating various plate theorie
and solutions of the pertinent plate prob
lems, emphasis is placed on the fundame
tals rather than on achieving exhaustiv
coverage of details.

The majority of plate structures is ana
lyzed by applying the linearly elastic ap
proach. Consequently, the main part of th
book presents various linearly elastic pla
theories and suitable analytical and nume
cal solution techniques. Plates having is
tropic, orthotropic mechanical propertie
and composed of layered materials are co
sidered. Significant place is allocated
large-deflection plate theory, including pe
tinent solution techniques, and to nonline
elasticity and plasticity of plate materials
However, the book only slightly touches th
problems of stress/strain and failure anal
ses of plates.

Numerical methods treated in this boo
include the finite difference, boundary ele
ment, gridwork, finite strip, and finite ele
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ment methods. Importantly, the aforeme
tioned numerical methods also applied
static, dynamic, and elastic stability prob
lems.

Practicing engineers, who must deal wi
‘‘real-life’’ problems, need a much broade
coverage of more complex and uniqu
problems than one can usually find in tex
books and reference books on plate theor
and analysis methods. The present bo
covers a large spectrum of plate problem
and their solution procedures typical fo
mechanical and aerospace engineeri
civil engineering and marine structures.
general, strong emphasis is placed on pr
tical applications, as demonstrated by
large number of worked problems, many
them taken directly from the engineerin
practice.

In addition to the main volume there is
plate analysis software provided on CD a
tached to the book. The computer program
enable for solving a broad spectrum of d
verse plate analysis problems, by eith
plate formulas or numerical analysis tool
A collection of 170 most important plate
formulas is given on the CD. The numeric
analysis programs include the FORTRA
source codes, the executable forms of tho
computer codes for static and dynam
analyses of plates. The CD contains fin
element code WinPlatePrimer, which n
only solves static and dynamic plate pro
lems, but also teaches it users how to wr
such programs by using readily availab
subroutines.

With no hesitation this book is recom
mended to researchers and engineers wh
work involves modeling, analysis and de
sign of plates and plate-containing stru
tures. The book is definitely a valuable te
for graduate students studying plate theo
numerical analysis methods and their app
cations, as well as practical analysis and d
sign of engineering structures. The book
highly recommended to be purchased by
braries and interested individuals.

11R5. Mathematical Theory of Elastic-
ity. - Richard B Hetnarski and Jozef Ignac
zak. Taylor & Francis, London. 2004. 82
pp. ISBN 1-591-69020-X. $134.95.

Reviewed by J Petrolito (Sch of Sci an
Eng, La Trobe Univ, PO Box 199, Bendig
Vic 3550, Australia).

This book is an advanced treatise on th
oretical elasticity that is aimed at pos
graduate students and researchers in
area. It s a long book, with approximately
half the book devoted to fundamental prin
ciples and half to applications of the theor
The theoretical development uses a mixtu
of direct tensor and Cartesian tensor no
tion, which is summarized in the secon
chapter. This follows a welcome but un
common brief biographical review of som
of the major figures who have contribute
to the field.

Chapters 2 to 6 cover the fundamentals
elasticity theory. Chapter 3 discusses t
-
o
-

h
r
e
t-
es
ok
s

r
g,

n
c-
a
f

g

t-
s

i-
er
.

l

se
ic
te
t
-

te
e

-
ose
-
-
t
y,
li-
e-
is
li-

-

d
,

e-
-
the

-
.
re
a-
d
-

d

of
e

three basic concepts of the theory, name
stress, strain, and constitutive relationship
Chapter 4 combines these concepts to f
mulate the governing equations for bo
static and dynamic problems, includin
thermal effects. Variational formulations o
the equations are given in Chapters 5 and
While there is a brief discussion on gene
ating approximate solutions using th
Rayleigh-Ritz method, these chapters p
marily focus on deriving variational prin-
ciples. These include the standard pri
ciples, such as the total potential ener
principle, as well as less common ones su
as Gurtin’s variational principle in dynam
ics.

These solutions have both theoretical a
practical applications. For example, the
could be used as a starting point for boun
ary element methods. Chapters 8 to
present a variety of solutions for static two
dimensional problems. While some ex
amples are standard, many are not usua
found in textbooks in the field and are
useful addition to the literature. The las
three chapters extend the examples to d
namic problems.

The theory is complemented by many e
amples and problems, and some the lat
are at the research level. There is also
extensive list of references to the literatu
for further study. The theory and applica
tions are developed in a clear and conci
manner that assists in learning. While ma
proofs are given, some are omitted with a
propriate references to other sources.

In summary, Mathematical Theory of
Elasticity is a welcome addition to the field
Its range and scope is extensive, and it co
ers much material that is not usually foun
together in one text. The early chapte
could be used as the basis for an upp
level undergraduate course that emphasi
the theoretical aspects of elasticity. Th
whole book succeeds in its aim of coverin
a broad range of elasticity theory and i
applications, and can be recommended a
good reference to the field.

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!V. DYNAMICS
OF FLUIDS

11R6. Waves and Compressible Flow -
Hilary Ockendon and John R Ockendo
Springer-Verlag, New York. 2004. 188 pp
ISBN 0-387-40399-X. $59.95.

Reviewed by Reviewed by Narayan
M Komerath (Sch of Aerosp Eng, Georg
Inst of Tech, Atlanta, GA 30332-0150).

This is a textbook on applied mathema
ics. It describes wave phenomena from t
perspective of phenomena in compressib
flow—following the authors’ stated belie
that ‘‘fluid mechanics provides the best po
sible vehicle for anyone wishing to lear
applied mathematics methodology.’’ A
y
.
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such it provides a familiar interface fo
aerospace engineers interested in go
deeper into wave problems. The empha
on compressible flow may or may not ap
peal to other students—this emphasis is c
tainly quite striking, in the detail and eve
in the wealth of illustrations in those chap
ters. One suggestion is to provide more
lustrations in the other chapters, to convey
similar wealth of physical insight to the stu
dent. For example, the problem of wav
propagation in rotating flows could us
some illustrations.

Chapter 2 starts in an unsurprising mann
for the engineering student, giving conse
vation equations. It is good to see a mat
ematical derivation of what is known in
aerodynamics texts as the ‘‘Helmholtz the
rems.’’ The exercises at the end of th
chapter, as with all chapters, are very use
and well thought out.

Chapter 3 introduces acoustics from th
small perturbation, linearized form of th
equations of gas dynamics. It then goes
to inertial waves, waves in rotating media
and onto electromagnetic and elastic wave
This is an excellent format, but it would
benefit from greater attention to the electr
magnetic waves section. The treatment
the physics of electromagnetic waves is to
sparse, considering that it is the only form
of wave propagation across free space, d
void of a medium.

This chapter is really the most importan
one in this book—it integrates wave phe
nomena from many disciplines. As such,
any revised edition, I hope the authors w
expand this to convey as much of the phy
ics and implications as possible.

Chapter 4 describes theories for line
waves. Again, here, the treatment of two
dimensional compressible flow takes u
considerable space. The illustration of
‘‘nephroid caustic on a cup of coffee’’ is
sure to cause some reflection~no pun in-
tended! on the part of students. It is an ex
ample of the power of a well-done illustra
tion.

Other illustrations in the chapter, how
ever, are the typical mathematician
‘‘domain/set’’ type blob-sketches. The exe
cises at the end of Chapter 4 are extensi
as appropriate.

Chapter 5 deals with nonlinear wave
The use of compressible flow here is usefu
but more attention to the Schrodinger equ
tion would also be useful to the studen
The Hodograph transformation is of histor
cal importance, but otherwise I wonder if i
useful any more.

Chapter 6 presents shocks. The presen
tion of the shock interaction cases, showin
Mach reflection is useful. The discussion o
chemically reacting flows with shocks i
rather skimpy—missing so many interes
ing aspects of detonation theory, where a
plied mathematics has been used to gr
effect in the former Soviet/Russian litera
ture. The section on hypersonic flow i
compact and very useful.



!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!VI. HEAT TRANSFER

11R7. Thermal Analysis of Welds. -N.
Nguyen. WIT Press, Southampton UK
2004. 334 pp. ISBN 1-85312-951-8
$198.00.

Reviewed by C A Rossit (Dept of Eng
Inst of Appl Mech and CONICET, 8000 Ba
hia Blanca, Argentina).

This is a well-written book, which pos-
sesses an outstanding organization and cl
and didactic figures.

The book provides a very complete, up
to-date coverage of known solutions to a
important variety of thermal problems re
lated to welding processes.

In the reviewer’s opinion the author syn
thesizes analytical expressions useful f
the subject but with such a degree of abbr
viation that it is not possible to follow the
derivation of the expressions unless one
an expert on the subject. It would hav
helped if specific references were provide
for each formulation.

Chapter 1 introduces the characteristics
different heat sources associated with th
welding process.
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Chapter 2 deals with the method of anal
sis for solving heat conduction differentia
equation.

In Eq. ~2.11! page 43 of this chapter on
reads

‘‘ ]2T

]x2
1

]2T

]y2
1

]2T

]z2

5
1

a

]T

]t
1 f ~x,y,z,t !

where f (x,y,z,t) represents the additiona
heat-generation function in the body...’’ an
it is not clear the reason why the autho
placesf (x,y,z,t) with positive sign on the
right-hand side member, since this is n
usual in the classical texts of the subje
matter.

On the other hand, the additional hea
generation must be divided by ‘‘k’’ in order
to be compatible with the rest of the equ
tion. After he divides it by ‘‘k’’ he could call
it f 1(x,y,z,t) for instance.

Chapters 3 to 7 are concerned with th
derivation of the analytical solution for dif
ferent kinds of heat sources in semi-infini
and infinite bodies, thin and thick plates
and cylinders and spheres.
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Thus the author deals first with point, line
plane heat sources, and then by superpo
tion principle analysis the bivariate Gaus
ian heat sources. Finally he focuses on t
situations of spherical, single and double e
lipsoidal density heat sources.

Chapters 8 to 11 are addressed to dem
strate the usefulness of analytical solutio
in solving thermal problems of welded
components: transient temperature distrib
tion, thermal stresses, residual stresses,
microstructures.

The book contains three appendixes r
lated to thermal properties of selected m
terials, error function characteristics, an
documentation for Fortran programs deve
oped by the author, respectively.

The book also provides a CD-Rom, with
package called WHEATSIM, which is use
ful for the researcher in order to simulat
welding situations.

From a conceptual viewpoint it would
have been interesting a short discussion,
least, of the possible importance of couple
thermal-mechanical phenomena and a
dynamic effects in the case of very thi
structures.
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