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ELECTRICAL RESISTIVITY OF SUBSTITUTIONAL ALLOYS

Le1 X1A0-LIN
(Shanghai Institute of Metallurgy, Academia Sinica)

ABSTRACT

The Ziman-type resistivity theory developed in reference [1] for disordered crystal-
line alloys is extended to the systems in which the long range order exists, so that it
can be applied to the crystalline pure metals and ordered and disordered substitutional
alloys. On the basis of this theory, we have investigated the temperature dependence
of the resistivity in these systems within the one-phonon approximation. It is empha-
sized that the superstructure peaks in the structure factors of alloys would give a
significant contribution to their phonon-induced electrical resistivity. On account of its
T* behavior and its being much larger than that due to electron-electron scattering, the
electron-phonon resistivity contributed by superstructure peaks would play an import-
ant role in the temperature dependence of resistivity in alloys, which behaves as p =~

2 5
o+ o, (g) + o; (%) in a relatively low temperature range. Therefore the anomaly

in low temperature resistivity of some A-15 compounds can easily be explained with
our model. As an example, the low temperature expression for resistivity of alloys is
fitted to the V,Si data of Milewits, the theory is found to be in good agreement with
experimental results.



