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Regarding to the huge impact that have the phase transi-
tion sequences and temperatures on the physical properties
of the alloys, the study of these phenomena has a practical
importance[1-3].Herein, In-situ temperature XRD and me-
chanical spectroscopy were applied to study phase transi-
tions in AuCu alloy. The measurements have been carried
out from room temperature up to 973K from the ordered
state AuCul as starting phase. The phase transition sequenc-
es, was investigated upon heating using heating rate of 1K/
min. The sequences of phase transitions presentimportant
results that depend crucially to the starting state. This transi-
tion sequences determine temperature dependency of elastic
and anelastic properties. The mechanical spectroscopy us-
ing forced torsion pendulum shows twin boundaries peak as
typical peak of the orthorhombic phase AuCull according to
the thermal tests. The isothermal frequencies measurements
have shown the behaviors of the thermally activated peaks
in the phase transitions intervals.
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We observe traceability of high-purity vanadium properties
in the oxides and chemical bonds of minerals and related
materials. High-accuracy measurements using conventional
and synchrotron X-Ray methods have been carried out to
determine structural characteristics of single crystals zone
melting vanadium. The impurity content for possible 34 el-
ements in the investigated crystalline samples was estimated,
using an M1 Mistral micro-fluorescence spectrometer (of
Bruker firm). The vanadium content was estimated from the
measurement results as 99.98%. The oxygen and nitrogen
content (mass fraction, %) in the samples was determined
using a TC600 analyzer (LECO), by reducive melting in a
graphite crucible in an inert gas (helium) flow. The hydro-
gen content was determined using the RHEN602 analyzer (of
LECO firm) by reducive melting in a graphite crucible in an
inert gas (argon) flow. The average value of oxygen concen-
tration was 900 ppm w, nitrogen — 200 ppm w, and, impor-
tantly, hydrogen was only 40 ppm w. To assess the effect of
the purity of single crystals on mechanical properties, Vickers
hardness measurements (Hardness tester 930N from Wolpert
firm) were performed. The obtained hardness value of 135
HYV indicates the acceptable purity of the single crystals used.

Both types of samples — a-phase and p-phase — were in-
vestigated using a CCD detectors, MoKal-radiation, and a
wavelength of 0.070932 nm. 1900 to 2500 Bragg reflections
were collected for each of the three samples for the a-phase
at room temperature, to fill to maximum the entire Ewald
sphere. The spatial group of the unit cell is Im-3m (No. 229).
The average value of the three experiments of the unit cell di-
mension (lattice constant) was 0.303465(5) nm. Two similar
complete experiments were performed in the same way for
spherical single crystals of the vanadium B-phase. At room
temperature, from 2200 to 2800, the Bragg reflections are
collected. It was found that the value of one of the dimen-
sions of the unit cell of the B-phase was a = 0.30409(2), which
was close to the value of the lattice constant of a-phase of
vanadium. For the second constant of the tetragonal unit cell,
the value was b = 0.3373(5) nm. The latter value noticeably
increased because of additional introduction of oxygen into
this unit cell. Thus, the use of data on the original elements
with a minimum content of oxygen impurities allows to ex-
tract and establish the inherited structural features in various
vanadium-content chemical compounds and alloys [1-3]
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