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About the Cover

The motivation for producing this reference book, in addition to publishing a very complete, critical, and up-to-date compilation of
crystal structure data, was to encourage scientists to use these data as a basis for predictions about those alloy systems for which only
limited or no information is available. Recently, many investigators have correlated experimental data with semiempirical models to
predict the features and properties of uninvestigated systems (Ref 1-10). The application of models is particularly important for
ternary and quaternary systems, for which the large quantity of data necessitates the use of guidelines.

For example, quantitative relations have been established between atomic- and/ or physical-property expressions of elements and
the crystal structures of binary intermetallic compounds, as well as compound formation versus noncompound formation in binary
systems. In four isostoichiometric, three-dimensional structural-stability diagrams, excellent separation into domains was achieved
using the difference A (r,+rp)4s =| (To+ 1p)X — (1, + 1)5| of the Zunger’s pseudopotential-radii sums, the difference AX e =| XXEXM?| of
the Martynov-Batsanov electronegativity, and the sum XVE4p of the number of valence electrons as axes. Further, assuming an
overlap of two different structure types in a binary system (three in a ternary) in regions containing phases that have two (or three)
polymorphic structural modifications, over 3,000 binary A;B,, AB2, A1B;, and A;Bs intermetallic compounds can be classified into
distinct structure-type domains with only 2.2% violations (Ref 11-13).

Using a semiempirical approach in another investigation, three atomic-property expressions were discovered that allow separation
of binary compound-forming and noncompound-forming systems by means of two three-dimensional diagrams with a 969 degree of
accuracy. One diagram combprises 1,107 combinations of the isostructural elements, whereas the second diagram contains the 2,379
combinations of elements with different crystal structures. The three expressions yielding the best separation are: (1) the difference of
Zunger’s pseudopotential-radii sums, (2) the ratio of the melting temperatures Ta| Ts (Ta > Ts), and (3) the difference| AVEaz| of the
number of valence electrons. In addition, the noncompound-forming systems can be separated into four types: solublhty insolubility,
eutectic, and peritectic systems with a 90% degree of accuracy (Ref 14).

The cover of this book illustrates two examples of sections through one of these three-dimensional diagrams (Ref 11).

- References
E. Mooser and W.B. Pearson, Acta Crystallogr., 12, 1015 (1959).
W.B. Pearson, J. Phys. Chem. Solids, 23, 103 (1962). ]
J. St. John and A.N. Bloch, Phys. Rev. Lett., 33, 1095 (1974).
E.S. Machlin, T.P. Chow, and J.C. Philips, Phys. Rev. Lett., 38,
1292 (1977).
R.E. Watson and L.H. Bennett, Phys. Rev. B, 18, 6439 (1978).
6. A.Zunger, in Structure and Bonding in Crystals, M. O’Keeffe and
A. Navrotsky, Ed., Academic Press, New York, 155 (1981). ‘
‘7. A.R. Miedema, R. Boom, and F R. de Boer J. Less-Common
Mer., 41, 283 (1975).
8. E.M. Savitskii, V.B. Gribulya, and N. N. Kiselyova, J. Less-
* Common Met., 72, 307 (1980).
9. VM. Voidvizhenskii, Russ. J. Phys. Chem., 42, 1485 (1968).
10.  P. Villars, K. Girgis, and F. Hulliger, J. Solid State Chem., 42,
89 (1982).
11.  P. Villars, J. Less-Common Met., 92, 215 (1983).
12.  P. Villars, J. Less-Common Met., 99, 33 (1984).
13.  P. Villars, J. Less-Common Met., 102, 199 (1984).
14. P. Villars, J. Less-Common Met., 109, 93 (1985).

Ealbadi s B

L

iv

ST

e R

i ittt St ittt

g R

e



