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Change in Electrical Resistivity During Ordering and
Disordering in Off-Stoichiometric CusPd alloys

Kazuhiro MITsu1

Abstract

The change in electrical resistivity during continuous heating in Cu-15at% Pd alloys annealed
at various temperatures and then quenched were investigated. The electrical resistivity of fully
ordered samples in this alloy increased with increasing temperature and then decreased dramati-
cally near the order-disorder transition temperature (7c). Therefore, the electrical resistivity in
ordered state at temperatures near 7c became higher than that in disordered state. The electrical
resistivity of disordered samples repeated an increase and a decrease with increasing temperature
and as a result, two peaks were formed on the electrical resistivity curve. The differential
thermal analysis revealed that the first peak and the second peak on the electrical resistivity curve
of disordered samples were attributed to ordering and subsequent disordering during continuous
heating. It was found through observation by electron microscope that such behavior of electrical
resistivity takes place at early stage of ordering, at which the degree of long-range order is

considerably small.
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Fig.1. Schematic illustration of heat treatment for each sample in Cu-15 at%Pt alloys.

Capital letter

in brackets indicates the heat treatment of quenching or annealing and subsequent number
indicates the temperature of particular heat treatment.
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Fig.2. Phase diagram of Cu-Pd system after
Hansen. Solid circle gives the result
obtained by DTA measurement in the pres-
ent investigation.
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Fig.3. DTA heating curves of fully ordered sam-
ple and disordered sample in Cu-15 at%Pd
alloy, indicated by solid and dotted line,
respectively. Heating rate for DTA mea-
surement is 5 K/min. Arrow indicates the
order-disorder transition temperature ( 7%)
in this alloy.
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Fig. 4. Electrical resistivity curves obtained by

continuous heating and subsequent cooling
(at rate of 5 K/min) of Cu-15at%Pt alloy
ordered by cooling at 1 K/min, showing the
appearance of small hysterisys between the
ordering and disordering. or. is the elec-
trical resistance at 7. (785 K).
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Fig.5. Electrical resistivity curves obtained by
continuous heating (at rate of 5 K/min) of
ordered sample slowly cooled at 1 K/min
and disordered sample quenched from
973K. Dotted line indicates the change in
o/pr. during continuous heating when there
is no chance for ordering in disordered
sample. Arrow indicates the order-dis-
order transition temperature (7¢). Posi-
tion P shows the intersection of the dotted
line and the resistivity curve of ordered
sample.
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Fig. 6. The difference between heating electrical
resistivity curves of samples tempered
under various conditions. Numbers in this
figure are the sample number shown in fig.
1. The increase in p/or. during ordering
can be observed only in samples of Q973
and AT773.
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Fig. 7. Heating electrical resistivity curves of sam-
ples quenched from various temperatures
above T, showing that p/or. at lower tem-
peratures below 500 K in the sample Q803 is
considerably higher than that in other sam-
ples. Dotted lines have the same meaning
as in fig. 5.
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Fig.8. Effect of heating rate on electrical resis-
tivity curve of the disordered sample Q973,
showing tendency that the increase in p/or.
during ordering and disordering decreases
with decreasing heating rate. The shady
area in this figure suggests the existence of
shortrange order at higher temperatures
above T-.
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Fig.9. The relation between p/pr. at 328 K and 473
K and quenching temperature, i.e. tempera-
ture of heat treatment in fig.7 and fig. 8,
showing that the p/pr. in this alloy essen-
tially decreases with ordering. The shady
area corresponds to that in fig. 8.
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Fig.11. Dark-field electron micrographs of APDs and selected area diffraction patterns in samples
annealed at several temperatures, (a) at 743 K for 120 min, (b) at 685 K for 120 min and (c)
at 533K for 120 min. Foil normal and diffraction spot used are [110] and (001) in (a), [211]
and (0I1) in (b) and [110] and (002) in (c).
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