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The low-temperature phase transition of the ZnsSc cubic 1/1
approximant [1] has been investigated by X-ray diffraction. It
is a crystalline approximant to a recently discovered
quasicrystal ZnggScy, [2] and has a bec lattice composed of a
Tsai-type cluster with an orientationally disordered Zn
tetrahedra at the centers [3]. The phase transition undergoes
below 160K and has been attributed to the orientational
ordering of the Zn tetrahedra along [110] direction of high-
temperature phase [1, 4]. In order to obtain an insight into the
orientational ordering occurring at the phase transition, diffuse
scattering has been measured. Well above the phase transition
at 220K (i.e. 60 K above) we observed a broad diffuse
scattering intensity which sharpen and merges into a Bragg
peak as the temperature decreases and reaches the transition
temperature (7,). This signature of short-range ordering above
T. will be discussed in details and compared to refined average
structures obtained between 7, and room temperature by
measuring Bragg peaks.
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A recent systematic exploration of the Ir-Zn system disclosed
the existence of at least 13 binaries, several of them of bewil-
dering structural complexity.!! Among them there are six
phases resembling vy-brass-related structures: Ir7.75Zng7.115
(cF403-406)*  Tr\sZnss (0C276), TryZnygy (0C484), and
Ir,Znys.,, (n = 4,6,7). The only previously known phase Ir,Zn;,
(cI52) adopts the ordinary cubic y-structure.”! The members
n = 6 and 7 with Pearson symbol #R78 conform to two distinct
rhombohedral variants of the y-phase. The compositionally
narrow phase fields of some structurally complex phases are
situated between those of the recurring y-brass-type Ir,Znys.,
phases. The present contribution deals essentially with the 3
Ir,Znys,, phases. Firstly, we discuss the coloring problemm
concerning the distribution of the constituting atoms in the
structure by raising the question: Which component prefers

which crystallographic site? Secondly, we present results of
DFT calculations, dealing with a second question provoked by
the answer of the first one: What is energetically favorable
about the realized atomic decorations in Ir,Znys,? We show
that the calculated heats of formation of the derived structures
fulfill - opposed to structures with various devised atomic
decorations — thermodynamic stability criteria. Furthermore
and most pronounced for Ir;Zn9, we find that the Fermi level
of the electronic structures is positioned in or close to a
pseudo-gap as expected for y-phases stabilized by the Hume-
Rothery mechanism. We conclude with deriving thermodyna-
mic quantities of the Ir,Zny., phases from isopiestic measure-
ments at various Zn pressures. The experimental and calcu-
lated quantities are critically compared.
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Structure-phase state and characteristics of martensitic
transformations in alloy (Fe — 31 wt. % Ni) ribbon quenched
from melt were investigated by x-ray, optical microscopy and
magnetometric methods. X-ray investigated shown the
significant texture of austenite. Significantly different volume
part of martensitic phase in the local areas of thin ribbons of
alloys is associated with the distribution of initial austenitic
grains in size. This distribution is determined by the difference
in the rate of crystallization of an alloy in the local areas.
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The LijgCujsAl; intermetallic compound was synthesized
from the pure elements in a sealed tantalum crucible. The
reaction between the metals was carried out in an induction
furnace at 1100°C. The crystal structure of this compound was
investigated via X-ray single crystal method (BRUKER Kappa

26th European Crystallographic Meeting, ECM 26, Darmstadt, 2010
Acta Cryst. (2010). A66, s150

Page s150


mailto:delrus@bigmir.net�
mailto:dgs@franko.lviv.ua�

