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1. INTRODUCTION

It has been known (1) that Cu-Ni alloys near the critical compo-
sition for ferromagnetism show a high temperature minimum in ele-
ctrical resistivity. This was attribufed to giant magnetic polarization
clouds which cause, scattering of the electrons in the temperature in-
terval of 2-2000K.

At the temperature interval 200-600°K and above the mechanism
proposed is a combination of an increasing term due to phonon scat-
tering and a decreasing term due to spin disorder scattering from the
local clouds (2).

Houghton et al. (3) studied further the Ni-Rh alloy system, which
was anticipated to behave the same way. The resistivity behaviour
of those alloys in contrast to the complex resistivity behaviour of Cu-Ni
alloys, failed to confirm the existence of the polarization clouds.

Ahmad and Greig (5) working on the chemically equivalent sy-
stem of Pd; xAge, which i3 magnetically different from the Cu-Ni alloy
system, reported a temperature dependent resistivity behaviour on a
Pd,aAgg, sample with a striking similarity to the Cu-Ni system. They
attributed this to a temperature dependent decrease in the impurity
resistivity.

In a subsequent paper Arajs et al. (6) working on the same alloy
system as Ahmad and Greig, in the temperature mterval 300-800°K
and for a wide range of composition of Pd;xAge. alloys (x = 30.0,
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34.8, 40.0, 44.3, 499 at %), failed to confirm resistivity minima in
this alloy system.

2. EXPERIMENTAL RESULTS AND DISCUSSION

The samples used were prepared by melting of the 99.59%, pure
components in a high vacuum induction furnace.

A conventional four-probe d.c. technique was used for resistivity
measurements (7).
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Fig. 1a. Temperature dependence of the resistivity of Cu;'Niﬁ alley in the as
rolled state. Curve (a) is followed upon heating whereas curve (b) on cooling.

In Fig. 1a resistivity versus temperature curve is presented for
samples in the rolled state. A resistivity minimum is apparent at ap-
proximatelly 400°C. The curve upon cooling follows path (b).

In order to obtain more information about the behaviour Transmis
sion Electron Microscopy investigation was undertaken.

Specimens of the same starting material as those used for resisti-
vity experiments were thinned and placed on the heating stage of a
JEM 120 CX. Before heating the appearance of the sample was the
typical of a cold worked alloy. The specimens were heated up slowly.
At about 400°C the electron diffraction patterns started to show diffuse
scattering (Fig. 1b). The specimens were not allowed to complete re-
crystallization and by cooling to room temperature, the diffuse remained
so the effect 1s not reversible with the same velocity.
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In Fig. 1b, [111] section of the system, is evident that the diffu-
se intensity maxima correspond to the special points of the Brillouin
zone. Such a behaviour can be attributed to a formalion of a lransition
state, due to short range order (8), (9).

Fig. 1b. Diffraction paticrn of (111) section, showing diffuse intensity mazima
420
3

at

However a similar behaviour has been observed in order-disorder
transformations, since the diffuse intensity maxima coorespond to

420
g * ﬂsmw (10 )

It should be noted that no long-range order formation was ohserved.

A similar resistance behaviour was observed in the disordered
Cu-Pt alloy (11) and was attributted to the formation of microdomains
due to long range order.

One could suggest that the cold worked specimens have the M1
atoms dispersed randomly within the Cu matrix. With the increase
in temperature a reerystallization process, starts which at the beginning
J exhibits microstructural changes under the formation of short range
clusters of the Ni atoms respongible for the diffuse scattering. This
results in a decrease of resistivity. A regular response is then followed
by increasing lhe temperature, whereas a disordered state has been

WYnoeiakA BiBAI0Orkn OedppacTog - TuAua MewAoyiag. A.M.0.



B4

observed above the temperature of 900°C while the temperature de-
crease should lead to a further ordering of the clusters.

Thus we can say that there is evidence that the resistivity mini-
mum of Cuy,Nig can be attributed to the effect of short range order
cluster formation of the Ni atoms.

A further experimental investigation 15 now on progress.
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0 ANOMAAH SYMITEPIOOPA THYE EIATKUE
HAEKTPIKHE ANTISTAZHS TOY KPAMATOE Cug-Nig
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2y spyaoie obrh) ushethlinue §) ocvunsprpopa THg eldic Nhentpiic
avtioraosws wpduaros ClgNig of Sfmha Jeppoxpasia. “H el Hhentpiny
gvrlotasn mapouotaler fve EAdytoTo wol Sdv elvan Suvatd va Epumvevtel
ug Tobdg ouvhleig pryomopobs oxedueouol ohy meployd) adth) v Deppoxprciidv.

Medéey tév Jerypdroy pé v Bohleie 1ol Hhextpowxcl wixpooromiou
Beke &r. oynuetiletar tdly meplosiopévne Extaong 4md T8 oYMLATOND
ovoomuaTaosny dropwy Ni
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