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of Short-range Order on its Behavior
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Abstract

The change in electrical resistivity and thermal behavior during order-disorder transforma-
tion in Cu-18at% Pd alloys are investigated and the influence of short-range order on the electrical
resistivity is evaluated by assuming a relation between the long-range order parameter and the
remaining resistance. The electrical resistivity of fully ordered samples increases with elevating
temperature and then decreases dramatically near the order-disorder transition temperature ( 7¢).
Also, the electrical resistivity of disordered sample repeats an increase and a decrease with
elevating temperature and as a result, two peaks are formed on the electrical resistivity curve.
The thermal and athermal components of electrical resistivity at 323 K are closely related to the
order parameter obtained from DSC curve. The electrical resistivity change corresponds to the
thermal behavior during the order-disorder transatmation and the electrical resistivity curves
deduced from the thermal behavior are in good agreement with the results obtained by the
electrical measurement. It is found that the increase of electrical resistivity below 7. is ascribed
to the larger thermal component of electrical resistivity at ordered state. The increase of
electrical resistivioy caused by the existence of short-range order in this alloy becomes consider-
ably large at temperatures near 7. and its behavior is similar as that in ferromagnetic semiconduc-

tors such as EuS.
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Fig. 1.

Diagrams of heat treatment for each sample in Cu-18at%Pd alloys.

The capital letter in

bracket indicates the heat treatment for ordering or disordering and the subsequent number
indicates the final temperature of either heat treatment.
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Fig. 2. Diagrams of heat treatment for each sample.
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The notation has the same meaning as in Fig. 1.
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Fig.3. Comparison between electrical resistivity

curves of Cu-18at%Pd and Cu-15at%Pd
alloys, showing that the peak formed just
below T in Cu-18at%Pd alloy is smaller
than that in Cu-15at%Pd alloy.
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Fig. 4. Electrical resistivity curves of Cu-18at%Pd
alloys ordered at various temperatures,
obtained by continuous heating of 5 K/min.
The numbers are the sample number shown
in Fig. 2. prc is the electrical resitance at
T. (780K). It is shown here that the
change in electrical resistivity during con-
tinuous heating depends on the ordering
temperature.
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Heating DSC curves of Cu-18at%Pd alloys
ordered at various temperatures, measured
at heating rate of 5K/min. The dotted
lines are the base line for each sample. 7.
is the order-disorder transition tempera-
ture in this alloy. 7erand Ten indicate the
peaks for stages I and II on the two stage
ordering. It is shown here that the exo-
thermic peak decreases with decreasing
ordering temperature.
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Fig. 6. Comparison between heating DSC curves of
annealed sample and as-rolled sample,
showing that in the as-rolled sample most
of the ordering proceeds at the first stage.
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Fig. 7. Comparison between electrical resistivity curves of annealed sample and as-rolled sample,
showing that the electrical resistivity of as-rolled sample initiates to increase from lower

temperatures.
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shown in Fig.5. 7. is the order-disorder
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Fig. 9. Relation between ps.s/prc and effective
quenching temperature. The dotted line
shows the change in the remaining resis-
tance po(S) with effective quenching tem-
perature. Arrow indicates the same
order-disorder transition temperature as
shown in Fig. 8.
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Fig. 8 and Fig. 10, showing that the change
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Fig.13. Change in S? during continuous heating
for sample 0523, obtained from DSC curve
in Fig.5. The dotted line indicates the
change in S? with temperature at equilib-
rium state, shown in Fig. 8. The change
in S* consists the behavior expected from
the kinetics of ordering and disordering.
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Fig.14. Change in S? during continuous heating

for sampme 0723, obtained from DSC
curve in Fig.5. The dotted line indicates
the change in S? with temperature at
equilibrium state, shown in Fig. 8.
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Fig.15. Comparison between the electrical resis-
tivity curves obtained by the present
experiment and those calculated by equa-
tion (9) for samples of 0523 and 0723. It
is shown here that in both samples the
calculated curves are in good agreement
with the experimental curves, but can not
reappear the peak below Te.
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Fig.16. Comparison between the electrical resis-
tivity curves obtained by the present
experiment and those calculated by equa-
tion (10) for the same samples as in Fig.
15. It is shown here that the calculated
curves in both samples can reappear the
peak below T..
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Fig.17. Change in ©¢(S)/prc with temperature
when there is no influence of short-range
order. The dotted and double dotted
lines give the results calculated by equa-
tion (11) and equation (12), respectively.
The solid line is the same as the dotted
line in Fig. 9.
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