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Book Reviews

Works intended for notice in this column should be sent direct to the Book-Review Editor (M. M. Woolfson, Physics De-
partment, University of York, Heslington, York YOl 5DD, England). As far as practicable books will be reviewed
in a country different from that of publication. '

Crystal geometry. A set of
transparencies for an over-
head projector with notes
for lectures. London: ITL.Vu-
foils Ltd., 1970. Price Unit H1:
5 foils £2:75; Unit C1: 9 foils
£3-90; Unit 2: 3 foils £1:65;
Unit 3: 3 foils £1:60; Unit 4:
5 foils £2-25; Unit 5: 9 foils
£3-63.

ITL Vufoils are diagrams related to a
variety of topics, produced on trans-
parent plastic, which can be used with
an overhead projector. Several com-
plete sets are available from the manu-
facturers or individual frame units may
be purchased if so desired. Only the
set of diagrams on crystal geometry
will be reviewed here.

The diagrams are well produced on
flexible, transparent plastic sheets, set
in a more rigid frame for easy handling.
There are several diagrams in each
frame, arranged in such a way that only
one may be viewed or any combination
of them used as overlays and projected
simultaneously as a composite diagram.
The location of each overlay is quite
positive and the plastic sheets are
sufficiently robust to stand up to rather
more than normal usage. Very brief
though useful lecture notes are sup-
plied with the Vufoils.

There are two frame units illustrating
close-packed structures — one each
for hexagonal and cubic, consisting of
five and nine overlays respectively. The
diagrams relating to cubic close packing

are particularly good. They clearly il-.

lustrate the form of packing by using
different colours for the atoms of dif-
ferent layers and quite convincingly
show that the cubic close-packed
structure is identical to the face-centred
cubic structure. This is where the
Vufoils will be found to be most useful
as such diagrams never quite ‘come off’
when drawn hastily on a blackboard

and ping-pong ball models are much |

too small to show to a large audience.

Three frame units cover the topic of
unit cells in which the features of the
fourteen Bravais lattices are illustrated
and the unit-cell parameters defined.
Primitive lattices are converted into
centred lattices by the use of overlays,

though the positioning of the lettering
on the overlays is not always accurate.
However, this is a minor blemish easily
allowed for. The lecture notes define a
lattice point as ‘... a point within a
group of atoms such'as the centre of
symmetry or centre of gravity ...". So
long as this information is not passed on
to the students it does not matter, but if
the notes are to be useful they should
be accurate. To be fair, they give a more
correct definition in the next paragraph.
The reviewer would have liked to have
seen diagrams illustrating the reasons
why there are only 14 Bravais lattices,
for example why we don’t have a body-
centred monoclinic lattice and why the

face-centred and body-centred tetra- -

gonal cells are equivalent. This is only
a personal preference, however, and
their absence does not detract from the
usefulness of the set of diagrams.

To complete the set on crystal geo-
metry, there is one frame unit on Miller
indices consisting of nine overlays.
These diagrams are always difficult to
draw so that their meaning is obvious
and the Vufoils are quite successful in
this respect. However, the diagrams are
oriented solely towards the use of
Miller indices for the description of
crystal morphology and may have had
a wider appeal if they also illustrated
the diffraction planes which give rise
to Bragg reflexions.

For lecturers whose artistic talents do
not quite match their scientific- abilities,
these Vufoils should prove to be a
valuable teaching aid.

PETER MAIN
Department of Physics
University of York
Heslington
York YO1 5DD
England

Martensite: fundamentals
and technology. Edited by
E. R. Perrv. Pp. 205+xi. Lon-
don: Longmans, 1970. Price
£ 3-50.

Important as both research and scientific
understanding may be in the current era
they are not necessary precursors to
technological innovation. For example,

although the art and technology as-
sociated with the hardening of ‘ignited
iron’ has been known to smiths since
the early iron age some 3000 years ago
it was not until 1861 that Sorby,
followed by Martens and Osmond,
used a microscope to identify those
micro-constituents of steels which gave
the basis for understanding this be-
haviour. Martensite is a name originally
given to that constituent which involves
a phase change from one . crystal
structure to another by means of shear-
like processes which are accompanied
by a systematic change of shape of the
transformed region. The name .is now
commonly used generically to denote
similar transformations in all pure or
alloyed systems; the kinetics and other
properties of these maitensites can be
very different and an exclusive definition
is difficult. Martensitic transformations
are of current interest both in new

‘methods for processing steels and in the

processing of the new metallurgical
materials arising from the atomic energy
and space industries.

The present book consists of eight
chapters each written by different
authors and is an outgrowth of a
course of lectures originally given at
what is now the Sheffield Polytechnic
in November 1966. These lectures were
intended for student lecturers, newer
research workers and technologists.
The chapters are: 1. /ntroductory (E. R.
Petty), 2. Basic crystallography and
kinetics (J. W. Christian), 3. Experimen-
tal observations on the crystallography
(P. M. Kelly), 4. Martensitic and massive

' transformations in ferrous alloys (T.

Bell), 5. Martensitic and massive
transformations in non-ferrous alloys
(R. D. Garwood), 6. The strength of
martensite (M. J. Roberts), 7. Tempering

- of carbon and low alloy steels (F. G.

Wilson), 8. Controlled transformation
and maraging steels (P. Kovesi and
G. B. Allen).

Matters of purely crystallographic
interest are confined to chapters 2 and 3.
In these chapters there is given, from
both the theoretical and the experi-
mental points of view, a very readable
and non-mathematical account of geo-
metrical relations between two cohering
crystal structures (mechanical twinning
is a special case). Structural information



while theoreticaily necessary and some-
times experimentally difficult to obtain
is secondary. The remainder of the
book is of general interest but concerned
mainly with technology. There is little
overlap of material and a surprisingly
uniform style of writing. Dr. Petty is to
be congratulated on his editorship.

In spite of the introductory chapter
the general reader and the non-
metallurgical student will find many
matters u -explained. Some explanation
of T-T-T diagrams would have been
helpful. A reader blindly seeking help
from an equilibrium phase diagram of
the iron—carbon system may be disap-
pointed to find that for all its technical
importance martensite does not appear;
as a stable but non-equilibrium phase it
should not. Clarity and readability of
the text has often been achieved by a
straight statement of results together
with some qualitative explanations. Had
this been accompanied by detailed re-
ferences to original sources the book
would have been much more useful to
both lecturers and newer research
students. The four pages of selected
references at the end of the book do
not make for ready accessibility to
matters of detail which may be of
special individual interest.

This is an interesting book concerned
with the present status of scientific
understanding of a traditional techno-
logy. Despite scientific advances, one
is left with the feeling that in the new
technological processes of ausforming,
zerolling and maraging art is still
ahead of science.

J. K. MACKENZIE

Division of Chemical Physics
C.S.l.R.0O.

P.O. Box 160

Clayton

Victoria 3168

Australia

Experimental crystal physics.
By W.A.Wooster and A. BreTon.
Second Edition, Pp. ix+150.
Oxford University Press, 1970.
Price £ 3 (U.K. only).

At many universities the teaching of
experimental crystallography is con-
fined to diffraction techniques and
structure determination. However, the
student should also be acquainted with
other aspects of the crystalline state,
such as the growth and physical prop-
erties of crystals.
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It is the merit of the present book to
fill this gap in an expert manner and to
introduce crystallographers, mineral-
ogists, physicists and chemists to the
physical characterization of crystals.

The backbone of this highly practical
book consists of about thirty experi-
ments covering elasticity, crystal optics,
thermal, electrical, dielectric and mag-
netic properties, phase transitions, pyro-,
piezo-, ferroelectricity and crystal
growth. The experiments, revealing the
authors pedagogic and scientific skill
are designed to demonstrate principles
rather than to produce highly aacurate
results, the equipment being as simple
as possible. Introduction to the theory
necessary to understand the experiments
is extremely brief and formulae are given
without derivation.

To benefit fully from the book the
student therefore has to have a back-
ground in general physics. The main
poist of criticism of the reviewer is the
lack of specific references informing the
reader where to find (a) a comprehen-
sive theoretical background of the var-
ious phenomena treated and (b) ad-
vanced measuring techniques and
equipment in the event that one wishes
to achieve more accurate results.

The list of only 15 (mostly classical)
papers is not adequate for this purpose.

R. NITSCHE

Kristallographisches Institut
der Universitat Freiburg

D-78 Freiburg i. Br.

Hebelstr. 25

Germany (BRD)

Experimental and natural rock
deformation, Proceedings
of the International Sympo-
sium, Darmstadt, February
17-18 1969. Edited by P. Pau-
uitscH, Berlin: Pp. 525. Springer-
Verlag, 1970. Price (cloth) DM
94, U.S. $ 25.90.

Zehn Jahre nach Erscheinen des Sym-
posiums Rock Deformation (Editors: D.
Griggs & J. Handin) wurde nunmehr
von P. Paulitsch ein neues Symposium
lber experimentelle und natiirliche Ge-
steinsverformung herausgebracht, das
B. Sander zum 85. Geburtstag gewid-
met ist und sich zum Ziel gesetzt hat,
die Fortschritte der Gefligekunde im
letzten Jahrzehnt aufzuzeigen. Anlass
zu diesem Symposium war die zweite
Zusammenkunft des von der Deutschen
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Forschungsgemeinschaft unterstiitzien
Arbeitskreises Rontgenographische und
experimentelle Gefiigekunde am 17. und
18. Februar 1969 in Darmstadt.

Neben einigen dort vorgeiragenen
Arbeiten umfasst das Symposium zahl-
reiche weitere Beitrdge in- und auslan-
discher Autoren. Das Symposium ist in
drei Hauptteile untergliedert.

Der 1. Teil Réntgenographische Ge-
figekunde (6 Beitrdge) behandelt vor
allem die verschiedenen Methoden der
rontgenographischen Gefligeaufnahme
sowie die modernen Verfahren einer ra-
tionellen und genauen Auswertung der
anfallenden Gefiigedaten. Einen zu-
sammenfassenden Uberblick (ber die
gebrduchlichen neueren Aufnahme-
techniken (Photographische Methoden,
Zahlrohrmethoden, Rontgen-U-Tisch)
vermittelt der Beitrag von Phillips &
Bradshaw. In dieser Arbeit wird auch
auf eine Reihe von Programmen zur
Computer-Auswertung von Gefligeda-
ten hingewiesen. — Zwei Arbeiten be-
fassen sich speziell mit der Erstellung
und Auswertung von Gefiigediagram-
men. Von Starkey werden (zwei) Re-
chenprogramme zur Konstruktion sphé-
rischer Projektionen bzw. zum Zeichnen
von Polfiguren vorgestellt. Die Pro-
gramme sind in der vorliegenden Form
jedoch nicht uberall verwendbar, da die
Ausgabe der Daten speziell auf das
CalComp 580-System des Rechenzen-
trums der Universitdt von Western On-
tario zugeschnitten ist. — Neff beschreibt
einen automatischen Polfigurenschrei-
ber (System Liicke) mit Korrekturmdog-
lichkeit zum Anschluss an das Ront-
gentexturgoniometer. — Die Orientierun-
gen von Quarz und von Granaten in
Gesteinen verschiedener Metamorpho-
segrade wurden von Suzuki und von
Mons & Paulitsch mit dem Rontgen-
texturgoniometer und dem Rdéntgen-U-
Tisch untersucht. Davis vergleicht theo-
retische Roéntgentexturen anisotroper
Mineralien mit experimentell ermittelten
Polfiguren (Apatit und Calcitgeflige).

Der 2. Teil Experimentelle Gefige-
kunde umfasst 9 Beitrdge. Von Green,
Griggs & Christie werden erstmals syste-
matisch die Vorzugsorientierungen von
Quarz in experimentell deformierten und
rekristallisierten Gefligen untersucht.
Syntektonische Rekristallisation flhrt
sowohl im Stabilitatsfeld des a-Quarzes
als auch im p-Feld zu verschiedenen
Regelungstypen, wobei Temperatur und
Verformungsgeschwindigkeit im we-
sentlichen bestimmen, welcher Rege-
lungstyp gebildet wird. Die verschiede-
nen Regelungen werden durch mehrere
Mechanismen erklart und stimmen z.T.



