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High-entropy oxides containing transition metals (HEO-TM) have been identified as
promising anode materials for lithium-ion batteries, owing to their capacity for multi-
electron redox reactions. In this study, the (FeVCrMnNiZn)3Os high-entropy oxide
was synthesized via a hydrothermal methodp, followed by calcination at 900°C. XRD
analysis confirmed the successful formation of a single-phase spinel structure.
Electrochemical performance tests revealed an initial capacity of 773 mAh/g, which
increased to 1046 mAh/g after 200 cycles due to conversion reactions. Additionally,
rate capability tests demonstrated exceptional structural recovery of this electrode. The
lithium-ion diffusion coefficient in this electrode material was calculated using
electrochemical impedance spectroscopy (EIS), showing an increase with each cycle
due to the stabilization of the SEI layer. Specifically, the lithium-ion diffusion
coefficient improved from 1.05 x 10™** ¢cm? s™" in the fresh sample to 13.37 x 10™*
cm? s™! after 200 cycles.
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Original Research Paper Metastable intermolecular composites are mixtures of nanosized metal oxide/metal
Doi: that are stable under normal conditions. The main goal of this work is investigated
Keywords: Al+Zno5Coo.sFe204 nanothermite effects on the properties of RDX, for the first time.
Nanothermite Thus, the effects of the Al+NiosCoosFe204 nanothermite on the RDX properties, such
Molecular Dynamics Simulation as activation energy, detonation pressure, detonation velocity, and detonation
Activation Energy temperature were studied in terms of the molecular dynamic simulations, in this work.
Chapman—Jouguet. The results of the molecular dynamic simulation show that the Al+Nio.sCoo.5Fe204

nanothermite has high catalytic performance on the RDX, while the activation energy,
detonation pressure, and detonation velocity of the Al+NiosC0o5Fe204+RDX
nanocomposite was 43.98, 20.46, and 17.92% lower than that of the pure RDX,
respectively. Generally, The activation energy, detonation pressure, detonation
velocity, and detonation temperature parameters obtained from the molecular dynamic
simulation for the pure RDX changed from 100.76 kJ/mol, 28.94 GPa, 7560.16 m/s,
and 2723.62 K to 56.78 kJ/mol, 23.05 GPa, 3217.52, and 6411.26 m/s for the
RDX+Al+ZnosCoo.5Fe204 nanocomposite, respectively.
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Original Research Paper
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The FeNiCrMnCox high entropy alloy (HEA) was fabricated using mechanical
alloying and Spark Plasma Sintering (SPS) at a temperature of 1100°C with different
cobalt contents (0.1 and 0.3). The results from phase structural analysis indicated that
the milled samples exhibited FCC solid solution phases, and after the SPS process, the
corresponding peaks were formed, with the (111) and (200) peaks shifting slightly to
the right. Microhardness tests showed that increasing the cobalt content in the solid
solution led to a 30% increase in microhardness. This increase in microhardness is the
main mechanism contributing to the wear resistance of the HEA-0.1Co sample. The
friction coefficient results also revealed a decrease from 0.7 to 0.6 for the HEA-0.3Co
sample, indicating improved wear resistance for this composition. Furthermore, the
wear mechanism for the HEA-0.1Co sample was a combination of oxide layer and
abrasive wear, while increasing the cobalt content changed the wear mechanism from
abrasive to oxide layer wear.
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Additive Manufacturing.

In recent years, the use of cermets has shown significant growth in the industry due to
their interesting features that combine properties of metals and ceramics. There are
different possible types of cermets, depending on their compositions. In this article,
we have presented brief information about cermets and cemented carbides. Cemented
carbides cover a wide range of applications in many relevant industries, i.e., cutting
tools for machining, components of drill bits, rock tools and mining, or as wear parts
in wire drawing dies and etc. Some of the introduced cemented carbides are established
in products (i.e., fine-grained or y-phase containing carbides; y-phase free gradient
carbides) and other microstructures are research trends focusing on solving present
and future needs (i.e., NbC-cermets). The paper aim is to serve as an introduction to
cemented carbide and cermets for engineers, researchers and scientists.
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In recent years, the use of polymer-ceramic nanocomposites to repair damaged bone tissues has
increased. Since obtaining the mechanical properties of such scaffolds using laboratory methods
is very time-consuming and expensive, the use of analytical and numerical methods is suggested
as an auxiliary method. In this research, the mechanical properties of poly-caprolactone
nanocomposite filled with nano-fluoroapatite particles have been investigated by analytical
method. A tensile test was conducted on a poly-caprolactone nanocomposite containing
fluoroapatite at (10, 20, and 30% wt) in order to examine its mechanical properties. The tensile
test results revealed that the pure sample's Young's modulus was 215 MPa, while the composite
samples (10, 20 and 30% wt) had respective values of 540, 600 and 580 MPa. As a result, by
increasing the percentage of fluoroapatite nanopowder, the Young's modulus of nanocomposites
significantly increased compared to the pure polymer sample. Comparison of the relations
between the prediction theory of elastic modulus and the experimental results showed that the
theories of Rule of Mixtures, Mori-Tanaka, Dewey, Ramakrishnan and Arunachalam had a very
large difference compared to the experimental results, but the Halpin-Tsai model was the closest
with a difference of 13%. It has the results.
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