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Change in Thermoelectric Power During Order-Disorder
Transformation in Cu-Pt Alloy System

Kazuhiro MiTsul and Masao TAKAHASHI

Abstract

The changes in thermoelectric powers during ordering in Cu-10at% ~70at%Pt alloys are
investigated by step cooling (10 K/10 min) from higher temperature above the order-disorder
transition temperature (7¢) to about 600 K. In Cu-10at% ~15at%Pt alloys, the thermoelectric
power shifts toward the positive side by the formation of L1. type of Cus Pt ordered phase below
Te. Also, in Cu-20at% ~27.5at% Pt alloys the thermoelectric power shifts toward the positive side
by ordering but the ordered phase formed below 7. has the L1.-s type of long period ordered
structure (CusPt). The formation of I.1: type of CuPt ordered phase shifts the thermoelectric
power toward the positive side in Cu-30at% ~40at%Pt alloy but toward the negative side in Cu-
45at% ~70at%Pt alloys. The remarkable change in the thermoelectric power by the formation of
PtsCu type of ordered phase is not observed. These changes in thermoelectric powers by ordering
are interpreted by the distortion of Fermi surface due to the formation of Brillouin Zone corre-

sponding to each ordered structure.
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Fig. 1. Illustrations of apparatus for ther-
moelectric power measurement.
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Phase-diagram of Cu-Pt system. Solid

circles are the order-disorder transition
temperatures (7c) determined by the ther-
moelectric power measurement in the pres-

ent invectication

............ gation. Broken lines are the
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phase boundaries deduced on basis of litera-
tures reported previously. The solid line
and dotted line are the composition depen-
dence of 7Tt reported by Takezawa et al.
and Hansen.
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Fig. 3. Crystal structure of each phase formed in

Cu-Pt system. (a), (b), (¢c) and (d) are
unit cell and space group of Al type of
disordered structure, L1, type of ordered
structure, L1, type of ordered structure and
Pt,Cu type of ordered structure, respective-
ly.
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Fig.4. Change in thermoelectric power during
ordering, obtained by step cooling in Cu-
10at% ~27.5at%Pt alloys. Arrows indi-
cate the order-disorder transion tempera-
ture (T¢) determined in the present investi-
gation. The shift of thermoelectric power
toward positive side below 7. is caused by
the formation of L1, type of CusPt ordered
phase in Cu-10at% ~15at% Pt alloys and of
L1, s type of long period ordered phase in
Cu-20at% ~27.5at%Pt alloys.
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Fig.5. Change in thermoelectric power during
ordering, obtained by step cooling in Cu-
30at% ~45at%Pt alloys. Arrows have the
same meaning as in Fig.4. In Cu-30at%
~40at% Pt alloys, the thermoelectric power
below T. shifts toward the positive side by
the formation of L1, type of CuPt ordered
phase, while in Cu-45at%Pt alloy shifts
toward the negative side.
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Fig.6. Change in thermoelectric power during

ordering, obtained by step cooling in Cu-
50at% ~70at%Pt alloys. Arrows have the
same meaning as in Fig 4. In all alloys
the thermoelectric power below 7. shifts
toward the negative side by the formation
of L1, type of CuPt ordered phase.
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Fig. 7. Schematic illustrations for energy depen-
dence of Fermi surface in (a) the situation
that Fermi surface is remote from Brillouin
Zone boundaries and in (b) the situation
that Fermi surface is in contact with Bril-
louin Zone boundaries. The broad line is
the Fermi surface. The narrow line indi-
cates the change in the Fermi surface with
the Fermi energy.
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Fig.9. Schematic illustrations for Fermi surface
distorted by Brillouin zone boundaries for-
med in (a) Cu-25at%Pt alloy having L1,_s
type of long period ordered structure and in
(b) Cu-35at% and 50at%Pt alloys having
L1, type of ordered structure.
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