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

3R1. Finite Element Methods with
B-Splines. -Edited byK Hollig(Universitat
Stuttgart, Stuttgart, Germany).SIAM,
Philadelphia. 2003. 145 pp. ISBN 0-8987
533-4. $65.00.

Reviewed by DJ Benson (Dept of Ap
Mech and Eng Sci, UCSD, 9500 Gilma
La Jolla CA 92093-0411).

The finite element method has been us
extensively for solving partial differentia
equations for over forty years. During mo
of this period, the basis functions used
approximate the solution have primaril
been piecewise continuous polynomia
typically derived from Lagrange interpolat
ing polynomials. Recently, other classes
basis functions have been explored, for e
ample, the element free Galerkin method
This slim book ~145 pages, including the
index and references! describes the use o
B-splines as the basis functions in the fini
element method.

Beyond the choice of basis functions, th
formulation described in this book depar
in two important aspects from what may b
regarded as thestandardfinite element for-
mulation found in textbooks.

First, the formulation uses a logicall
regular mesh instead of an unstructur
mesh. Second, the boundaries of the d
main run through the elements and don
correspond to mesh lines. The essen
boundary conditions are therefore not d
rectly enforced by specifying nodal value
but by the use of web-splines, which a
splines modified by weight functions.

This book is not a textbook, but a mono
graph on current research. It appears, in
sence, to be a collection of the eight pub
cations by Hollig referenced in the tex
Since not all of the publications are in jou
nals, or in English, the publication is valu
able to readers in the United States who a
interested in the author’s approach. The t
get audience is clearly the finite element r
searcher. Since the formulation isn’t in an
commercial codes, those seeking to und
stand how typical finite element codes wo
should look elsewhere. Compared to mo
engineering finite element textbooks, th
mathematical level is high. However, if th
reader is comfortable with the material i
an introductory book on the mathematics
the finite element method such as the cla
sic by Strang and Fix, the mathematics
the book will not be a challenge. Gradua
students interested in the finite eleme
method, but not as their research topic, m
Appl Mech Rev vol 57, no 2, March 2004
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find the book disappointing. Others, how
ever, may appreciate it for its original idea
and nontraditional approach.

The ideas presented inFinite Element
Methods with B-Splinesare very interest-
ing, however, given the novelty of the ma
terial, its presentation is overly terse eve
for a monograph. The author provides
solid list of references, however he relies o
them too heavily instead of presenting the
ideas in detail. The second chapter~16
pages! covers basic finite element concept
including Sobolev spaces, abstract var
tional problems, and approximation error
The third chapter covers B-splines; th
fourth, their application as a finite elemen
basis; and the fifth, a mathematical analys
of the formulation. Chapter 6 describes th
application of the formulation, in a little
over twenty pages, to Poisson’s equatio
mixed problems with variable coefficients
the biharmonic equation, and linear elasti
ity, while multigrid methods are covered i
less than twenty pages in Chapter 7. T
last chapter describes implementation
sues at a level of abstraction that will no
help the novice and is trivial to experience
developers.

3R2. Fourier BEM: Generalization of
Boundary Element Methods by Fourier
Transform. Lecture Notes in Applied Me-
chanics Volume 5.- FME Duddeck (Le-
hrstuhl fur Baumechanik, Technische Un
Arcisstr 21, Munchen, 80333, Germany
Springer-Verlag, Berlin. 2002. 181 pp
ISBN 3-540-43138-1. $79.95.

Reviewed by G Maier (Dept of Struc
Eng, Tech Univ Politecnico, Piazza Le
onardo Da Vinci 32, Milan, 20133, Italy).

The boundary element methods~BEMs!,
namely the traditional ‘‘collocation’’
method ~CBEM! and the more recen
‘‘symmetric Galerkin’’ ~SGBEM!, are at
present fairly well consolidated and unde
stood in their potentialities and limitations
In particular, the latter BEM, after spac
modeling, leads to symmetric~through still
densely populated! matrix operators, can be
generated by variational approaches and
some application areas is endowed wi
useful theoretical results such as solutio
characterizations and convergence criteri

This research book~and perhaps text-
book! presents a remarkable and promisin
generalization of the SGBEM referre
to here as ‘‘Fourier Boundary Elemen
Method’’ ~FBEM!. The author uses spatia
and temporal Fourier transform to reformu
late the SGBEM. It is shown that no
inverse transform is required, since all var
ables ~including fundamental solutions
B9 © 200
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their derivatives and trial and test function!
can be dealt with in Fourier space only.

The main positive feature of the FBEM i
represented by its direct applicability t
several technically meaningful problems fo
which the fundamental solutions~such as
Kelvin’s kernel in linear isotropic elasticity!
are not known, but can be explicitly gene
ated in Fourier space only. Non-isotrop
linear elastic analysis is a typical problem
of this kind, although various researche
with diverse approximations and numeric
approaches challenged it.

After a brief survey of CBEM and SG-
BEM ~Chapter 2! and of mathematical con-
cepts and tools belonging to the theories
distributions and of Fourier integral trans
form ~Chapter 3 and part of the append
ces!, the FBEM is developed for a fairly
comprehensive set of problems, with em
phasis on anisotropic situations, namel
heat conduction, elasticity, thin~Kirchhoff!
and thick~Reissner! plates without and with
Winkler foundations, transient and station
ary waves in elasticity and poroelasticity
coupled and uncoupled thermoelasticit
Mises-Huber elastoplasticity and geometr
no linearity in elasticity.

Chapter 11 devotes special attention
wavelets and wavelet transform, speci
cally to a multi-resolution algorithm apt to
induce matrix sparsity and reduce the com
putational effort.

In this reviewer’s opinion, the contents o
this book, which gathers in a systemat
concise fashion several original results d
to its author, represents a major contrib
tion to the development of BEMs and to th
literature on them. Perhaps the presentat
is too concise in various parts; the nume
cal tests are rather academic and small s
for computational validation; some earlie
contributions to SGBEM would have bee
worth citation; among the pictures of pert
nent great scientists, which enrich all cha
ters, many readers would like to see one
Carlo Somigliana.

However, most readers, are likely to ap
preciate the originality ofFourier BEM:
Generalization of Boundary Element Meth
ods by Fourier Transformin content and
style and to welcome some peculiar fe
tures of it, like the biographical section o
the introduction ~engineers can read, eg
that Fourier as Prefect in Grenoble was r
sponsible for the construction of a highwa
from Grenoble to Turin, and that Galerki
was a consultant in planning and buildin
many of the largest dams and hydroelect
power plants in Soviet Union!.

Fabian Duddek’s book starts with a cita
tion from Laurent Schwartz’sThéorie des
Distributions ~namely: engineers use
4 American Society of Mechanical Engineers
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Heaviside symbolic calculus with their ow
personal conception, with a more or les
tranquil conscience!. This reminds me of
another citation from Schwartz: ‘‘Il n’y a
pas de mathematiques sans larmes a` l’usage
des physiciens et des inge´nieurs’’ ~there is
no mathematics used by physicists and e
gineers without tears!. In this reviewer’s
opinion, even that great mathematicia
would find no reason for tears in this boo
on the contrary, he would probably we
come, as most readers will, an elegant a
potentially fruitful combination of math-
ematics and computational mechanics.

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

3R3. Statistical Dynamics and Reliabil-
ity Theory for Mechanical Structures. -
VA Svetlitsky (Dept of Appl Mech, Bauman
Moscow State Tech Univ, 2-nd Bauma
skaya St 5, Moscow, 107005, Russi
Springer-Verlag, Berlin. 2003. 446 pp
ISBN 3-540-44297-9. $169.00.

Reviewed by AM Vinogradov (Dept o
Mech Eng, Montana State Univ, 220 Ro
erts Hall, Bozeman MT 59717).

The book deals with the subject of ran
dom vibrations of mechanical systems.
addition, it contains a brief outline of reli
ability theory, focusing on the response
structural members subjected to rando
loads. The book represents a translation
Russian text, based primarily on course le
tures taught by the author at the Mosco
Bauman Technical University.

In the introduction, the author demon
strates that it is often impossible to co
rectly determine the response of dynam
systems based on deterministic formul
tions due to various oversimplifications o
reality required to implement the determin
istic approach. In particular, examples illu
trate that it is impossible to solve determin
istically such problems as the vibratio
response of structures to wind gusts or v
hicles traveling on rough roads.

The book consists of ten chapters and fo
appendices. Chapter 1 provides the fund
mentals of probability theory, which is ex
panded in Chapters 2 and 3 to character
non-stationary and stationary stochas
processes. A brief description of Marko
processes is given in Chapter 4. In gener
Chapters 1-4 contains reference material
tended to establish the background nec
sary for understanding the content of th
following sections. The presentation of th
material is brief. It is assumed that th
reader should have prior knowledge
probability theory.

Chapter 5 concerns random vibratio
analysis of single degree of freedo
~SDOF! systems, the motion of which i
characterized by a single coordinate. T
main focus of this chapter is on random v
brations of linear systems, including suc
problems as free vibrations under stochas
s
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initial conditions, and non-stationary an
stationary forced vibration analyses. In a
dition, Chapter 5 deals with random vibra
tions of SDOF systems with nonlinear stiff
ness characteristics.

Chapter 6 deals with the stochastic r
sponse of linear multiple degree of freedo
~MDOF! systems characterized in terms
a limited number of coordinates. Both fre
and forced random vibration responses
linear MDOF systems are considered, i
cluding stationary and non-stationary pro
lems involving random excitations.

Chapters 7 and 8 concern stochastic vib
tion analysis of continuous systems, focu
ing on the response of elastic rods. Initiall
the random vibration problem under con
sideration is formulated in general term
aiming at nonlinear analyses. However, ce
tain approximations introduced in the sub
sequent sections reduce the problem to
analysis of linear MDOF systems.

The material presented in Chapters 9 a
10 is largely independent of the precedin
text. Thus, Chapter 9 discusses some
pects of reliability theory using probabilis
tic approach. Chapter 10 considers spec
cases of random excitations of structur
members and some issues of passive vib
tion control of mechanical systems. Appe
dices 1-4 contain information that appea
redundant since it is either common know
edge or of little practical value in terms o
the technical content of the book.

In general,Statistical Dynamics and Reli
ability Theory for Mechanical Systemsis of
certain interest, however, several facto
tend to undermine its quality. In particula
the technical translation of the Russian te
leaves much to be desired. The book is d
ficult to read and in many instances its tec
nical content is either distorted or lost i
translation. Besides, the text contains
number of typographic errors. Figures an
illustrations appear adequate, but no figu
captions are provided. The list of referenc
is outdated and incomplete. It contains p
marily Russian publications with little dem
onstrated knowledge of the Western liter
ture. In view of the indicated deficiencies
is hard to identify a potential reader tha
would benefit from or express compellin
interest in this book.

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

3R4. Interaction Control of Robot Ma-
nipulators: Six Degrees-of-Freedom
Tasks. -C Natale(Dipartimento di Ingegn-
eria dell’Informazione, Seconda Universit
degli Studi di Napoli, Via Roma 29, Aversa
81031, Italy). Springer-Verlag, Berlin.
2003. 108 pp. ISBN 3-540-00159-X
$49.95.

Reviewed by MV Gandhi (Quantech Glo
bal Services, 2123 University Park D
Suite 150, Okemos MI 48864).

This monograph summarizes advances
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the field of robot control, which pertain to
interactions between the robotic manipul
tor and its environment. Specifically, th
author deals with the key problem in robo
ics research aimed at providing the contr
system with an ability to address both mo
tion and force control for undertaking com
plex tasks.

The book provides a comprehensive ove
view of six-DOF interaction tasks, tas
space motion and impedance control, alo
with a laboratory experimental set-up in it
introductory chapter. This is followed by a
detailed discussion on task space moti
control based on the resolved accelerati
technique. A comparison of various contro
laws is summarized from a computation
and performance point of view in additio
to a perspective that explores the applicab
ity of the control law. The topic of task
space impedance control is addressed
discuss control strategies for managing t
interaction of a single manipulator with it
environment. Discussions are also target
on redundant robots and experimental r
sults highlighting the payoffs that accrue a
a result of impedance control during inte
action of a robot with its environment.

The chapter on task space force control
dedicated to the development of a contr
strategy to manage both interaction and m
tion, which permits regulation of both force
and movement along constrained dire
tions. The final chapter is devoted to th
challenging problem of controlling a dua
arm robotic system utilizing a loose coop
erative and tight cooperative strategy. Th
loose cooperative control strategy is bas
upon a modular control architecture th
builds upon the task interaction contro
schemes developed in the earlier chapte
The tight cooperative strategy is aimed
controlling the interaction of an object hel
by two arms with a compliant environmen

Interaction Control of Robot Manipula-
tors: Six-Degree-of-Freedom Tasksis very
well written in a concise and reader
friendly lucid manner. The development o
equations, notations, and graphics is ve
easy to follow and very intuitive. The book
provides adequate case studies and graph
to illustrate the theoretical underpinnings o
the technical discussions. Also included a
a good list of references and a brief ove
view of directions for future research. In
summary, Ciro Natale has made an ou
standing contribution through this book an
his work will have a long-term impact on
robotics research worldwide.

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

3R5. Advanced Mechanics of Solids. -
OT Bruhns (Institut fur Mechanik, Ruhr-
Univ Bochum, Universitatsstr 150, Bo
chum, D-44780, Germany).Springer-
Verlag, New York. 2003. 206 pp. ISBN
3-540-43797-5. $49.95.
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Reviewed by P Puri (Dept of Math, Uni
of New Orleans, 2000 Lakeshore Dr, Ne
Orleans LA 70148).

The author of this book is a well-known
researcher in solid mechanics and has ma
some important contributions to the theo
of elasticity and plasticity. In general, th
material in this book is presented quite we
and can be used as an introductory on
semester course in solid mechanics. Re
ers are expected to have the basic know
edge of ordinary and partial differentia
equations, mechanics, and some element
knowledge of the theory of beams. Th
solved examples are well chosen and he
the student understand the theory and p
cedure for solving problems given in th
exercises. Useful exercises are given in t
last section of every chapter, except Cha
ter 10. The reviewer likes the fact that a
swers to all exercises are given. The figur
in the book are neat and clearly drawn. T
book is not intended to be a comprehensi
book on mechanics of solids like a rece
book on elasticity by Hetnarski and Ignac
zak.

Chapter 1 presents the fundamental co
cepts, principles of linear continuum me
chanics, and the derivation of the bas
equations. A minor comment: Eq~1.84! is
more similar to Eq~1.76! than to Eq~1.75!.
Chapter 2 contains the development of co
stitutive equations based on Hooke’s la
The expressions for strain and compleme
tary energy are derived in Section 2. Th
three equilibrium equations in terms of dis
placements and the equivalent six Beltra
equations in terms of stresses are stated
Section 3. Section 4 discusses the influen
of temperature. The rest of the sections a
devoted to Hooke’s law in two dimension
the strength criteria, and the principle o
complementary virtual work. It appears t
the reviewer that for the derivation of E
~2.18! a reference to Eq~2.9! is more ap-
propriate than Eq~2.6! and that it would be
helpful to refer to Eq~1.53! for the deriva-
tion Eq ~2.19!.

The theory of simple beams is develope
in Chapter 3. Topics covered in this chapt
are normal stresses, shearing stresses, s
center of thin-walled open sections, influ
ence of distributed loads, and stresses
non-prismatic bars, and deflections
beams.

In Chapter 4, the torsion of prismatic ba
is explored. Various types of cross sectio
are considered in the first three section
and the influence of restrained warping
discussed in Section 4. The next chapter
on curved beams. The four sections in th
chapter analyze general static’s, beams w
large curvature, beams with small curv
ture, and the deflection of curved beam
Reciprocity theorems, energy principle
theorems of Engesser and Castigliano, st
cally indeterminate systems, compleme
tary and strain energy of the beams are e
plained in Chapter 6.

Chapter 7 is concerned with two
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dimensional problems of plane stress a
plane strain, which are discussed in the fi
section. In the second section, the spec
case in which the body forces have pote
tial is discussed. In the next section th
equations of plane strain and plane stre
are given in polar form.

The theory of elastic plates and shells
presented in Chapter 8. General remarks
given in Section 1. Section 2 consists of th
solved examples for discs. Discussions
thin plates, Kirchhoff’s theory, boundary
conditions, axially symmetric bending o
circular plates, and the elastic energy
plates are contained in Section 3. Mem
brane theory of shells of revolution is give
in Section 4.

The notion of stability, bifurcation with
finite degrees of freedom, snap throug
buckling, and column buckling are the top
ics covered in Chapter 9. The principle o
virtual work, Hamilton’s principle, Euler-
Lagrange equations, and the Legrange m
tiplier method are given in Chapter 10. Th
is the only chapter, which has no solve
examples or exercises.

The next two chapters are concerned w
vibration. The first two sections in Chapte
11 are on undamped and damped free vib
tions. This material is generally covered
introductory differential equations. Th
third section consists of forced vibratio
with harmonic excitation, and the last se
tion in this chapter is on isolators, whic
tend to dampen the vibrations. The la
chapter covers the material on free an
forced vibrations with several degrees
freedom. This chapter also includes a
swers to the exercises.

Advanced Mechanics of Solidsis recom-
mended to people interested in learning t
basics of solid mechanics and understan
ing the interaction of forces on solids. Th
book is particularly suitable for structura
engineers.

3R6. Mechanics of Machines. -V Rama-
murti (Dept of Mech Eng, Indian Inst o
Tech Madras, Chennai, 600 036, India
Narosa Publ, New Delhi, India. Distribute
in USA by CRC Press LLC, Boca Rato
FL. 2002. 310 pp. ISBN 0-8493-2431-9
$79.95.

Reviewed by RL Norton (Dept of Mec
Eng, WPI, 100 Institute Rd, Worcester M
01609).

According to the preface, this book is ‘‘in
tended as a textbook for undergraduate s
dents and a reference for practicing eng
neers’’ whose purpose is to ‘‘update th
information on this important subject of in
terest to mechanical engineers.’’ It fall
short of that goal, as it contains little new
information and is not up-to-date with cur
rent engineering practice in many area
The book is compact~9 chapters in 310 pp!,
has a minimal~1.5 page! index, and very
few references.

Chapter 1 is the introductory and give
definitions of links, joints, Grubler’s and
Grashof’s laws~without naming or refer-
d
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encing them!, kinematic chains, mechanism
inversion, change points, etc. Unfortu
nately, these definitions are presented wit
out rigor and with no reference to the
sources or discoverers.

Chapter 2 covers kinematic analysis o
rigid bodies using vector algebra. Equation
for velocities and accelerations of the fou
bar linkage and the fourbar slider crank~in
two inversions! are presented, but the gen
eral equations for position analysis are n
derived. Instant centers of velocity are di
cussed. Compound linkages are mention
and a few examples shown but no analys
of them is presented. A very brief and lim
ited discussion of 3D linkages is presente
with one simple example shown.

Chapter 3 covers dynamics of rigid links
presenting analyses only of the slider cra
~trigonometric! and the fourbar linkage
~matrix method!. Two simple 3D examples
are presented. The discussion of iner
forces is incorrect.

The presentation of cam dynamics i
Chapter 4 is woefully outdated, being typ
cal of texts published as much as 50 yea
ago. It presents graphical techniques f
cam profile generation that are obsolet
suggests that double-dwell motions havin
infinite jerk ~parabolic and SHM! aregood
for high-speed applications,~which re-
searchers showed false 50 years ago!, and
states that cams of circle-arc and straigh
line combinations are suitable for high
speed operation, which they are not.

Chapters 5 and 6 on the theory of gea
and power transmission are more comple
and correct than the early chapters. Th
material is well presented. Epicyclic train
are more fully covered here than in man
texts. Chain and belt drives are also co
ered.

Chapter 7 covers governors, a topic that
not generally found in similar texts. This i
interesting information, though the influx o
servomotors has made governors unnec
sary in much modern machinery.

Chapter 8 presents a reasonably compl
and classic treatment of balancing of rota
ing links and slider-crank engines of var
ous cylinder arrangements.

Each chapter provides 10-30 problem
and the appendices include a solutio
manual for most of the problems and som
Fortran code listings for various analys
topics.

In summary,Mechanics of Machinespre-
sents a typical collection of undergradua
kinematics/dynamics analysis topics~no
synthesis or design!. Unfortunately this
book falls short of its stated goal to ‘‘updat
this information’’ as it recycles much tha
has appeared for many years in other sim
lar ~and old! texts, and in many cases doe
so in less than a general, rigorous, and co
plete manner.



3R7. Nanoindentation. Mechanical En-
gineering Series. - AC Fischer-Cripps
(CSIRO, Bradfield Rd, West Lindfield, Lind
field, NSW, 2070, Australia).Springer-
Verlag, New York. 2002. 197 pp. ISBN
0-387-95394-9. $89.95.

Reviewed by DW Nicholson (Dept o
Mech, Mat, and Aerospace Eng, Univ o
Central Florida, PO Box 162450, Orlando
FL 32816).

Nanoindentationoffers an introduction,
with some depth, to measurement of m
chanical properties at a very fine scale, fo
example very thin hard coatings. It is in
tended ‘‘for those entering the field for the
first time and to act as a reference for thos
already conversant with the technique.
The current reviewer is not aware of othe
monographs covering the same subject m
ter and scope. The monograph is not ju
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descriptive, but emphasizes quantitati
models for indentation stresses, especia
those based on contact mechanics. Cov
age includes pressure distributions und
Berkovich, Vickers, and other indenter ge
ometries used in nanoindenter instrumen
The measurement of elastic stiffness a
hardness is emphasized, but there is a
some discussion of fracture toughness, fi
adhesion, friction, and detection of pha
changes. Integration of nanoindentation a
atomic force microscopy is briefly men
tioned. There are a few brief comparison
of the contact stress models with finite el
ment analysis, which is otherwise not a
dressed.

Models useful in data analysis are e
plained. Experimental difficulties, such a
rounding of indenter tips, are enumerate
and methods for compensating the errors
y
r-
r
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-
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,
n

data analysis are described. A selective s
vey of instruments is included—judging b
the references it appears to be up-to-date
of 2000. A thoughtful exposition is given o
the proposed ISO standard for nanoinden
tion. Several examples of published nanoi
dentation studies are presented, in wh
might be consideredcase studies.

Nanoindentation is well organized and
clearly written. It is well edited, and is
pleasing to the eye. Figures are clear, wel
labeled and well explained. The current r
viewer is very sympathetic with the empha
sis on contact mechanics. Within the m
chanical engineering community, th
monograph is likely to be of particular in
terest to tribologists. The monograp
should certainly be included in library col
lections on nanotechnology.
http://asm
edigitalcollection.asm

e.org/appliedm
echanicsreview

s/article-pdf/57/2/B9/5440556/b9_1.pdf by guest on 19 M
ay 2023
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