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Amongst alternatives for graphite as anode material, titanium niobate with TiNb2O7 stoichiometry and
monoclinic crystal structure is one of the most promising. This material offers high lithiation potential, leading
to innate safety and hindering the reduction of lithium ions, which in extreme cases may lead to dendritic growth
and catastrophic internal short-circuiting. Unlike LTO, the gravimetric specific capacity of TNO is comparable
to graphite, making it a suitable candidate for practical applications. This report uses an evaporative sol-gel
approach to synthesize nanostructured TNO using F127 as structure structure-directing agent. Obtained mixed
oxide ceramic is a semiconductor; UV light can be utilized to excite charge carriers which in turn will migrate to
the surface. Using this phenomenon, silver nanoparticles can be deposited on the electron-rich surface sites of
TNO to enhance the interparticle electrical conductivity. The synthesized samples were characterized using
various methods including powder X-ray diffractometry, Fourier transform infrared spectroscopy, field-emission
scanning electron microscopy, elemental analysis by characteristic X-rays in a multichannel energy-dispersive
mode, and diffuse reflectance spectroscopy. Finally, half-cells with the synthesized materials as working
electrodes were assembled and put into galvanostatic charge/discharge tests. It was found that silver
photodecoration onto to electron rich surface sites leads to a 2.5-fold increase in charge/discharge capacity in
10C rate.
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Article Information Abstract

Original Research Paper Due to its high compressive strength, reasonable price and easy access, silicon carbide is one of the most widely

Doi: used ceramics, especially in the manufacture of armor. However, high brittleness is one of the most important
- problems of these ceramics, which can be controlled by adding additives or modifying and improving the

Keywords: manufacturing process. In this paper, the method of manufacturing and processing silicon carbide ceramics has

Humidity Percentage been investigated with the aim of improving properties through lines such as press pressure, humidity and

grinding time. The work steps include; determining the experiment strategy, manufacturing the sample and

Press Pressure determining the physical and mechanical properties and the best condition according to the response variables

Grinding Time including raw density, bending and compressive strength. Finally, after manufacturing samples with different

: H amounts of press pressure from 30 to 120 bar, grinding time from 1 to 3 hours and moisture percentage from 4 to
N_le_Chamcal I?ropertles 13% and determining their density, bending and compressive strength, the improved values of mechanical
Silicon Carbide. properties and The density was obtained at 7% humidity, 1 hour milling time, and 120 times press pressure.

After these steps and using the determined working conditions, the main sample is finished and baked at 2000
degrees Celsius. By determining the mechanical properties including hardness, Young's modulus, fracture
toughness and also the density of the final sample after baking, it is determined that the sample made with the
working conditions of humidity, pressing pressure and grinding time is the most consistent with the nominal
properties of the silicon carbide.
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Hossein Kiaa, Pouya Pirali, Hamid Reza Baharvandi, Investigation and Determination of Humidity, Pressure and Grinding Time on Improvement of Silicon Carbide
Density and Mechanical Properties, New Process in Material Engineering, 2025, 19(1), 19-31.
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Article Information Abstract

Original Research Paper This study examines the influence of physical and mechanical properties on the
Doi: microstructure and weldability of explosive welding, specifically in the context of
Keywords: joining two metals with contrasting thermophysical properties. The parallel
Explosive Welding preparation was used for experimental group for explosive welding. Laboratory
Interface Morphology investigations utilized optical and scanning electron microscopes to explore the
IMP microstructure and interface wave patterns. The impedance mismatch parameter (IMP)
WIE. and wave interface factor (WIF) were employed to analyze how different metal

material properties affect the shape of explosive welding. In the studied metal pairs, it
was observed that a substantial density difference (pR greater than 3.3) can hinder the
formation of a wavy interface when the flyer plate is denser than the base plate.
Similarly, if the melting temperature of the flyer plate exceeds that of the base plate
(TR above 1.60), a similar effect is observed. Furthermore, the results for WIF
indicated that increasing this factor beyond 5.44 results in a flat interface appearance.
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The use of tacrolimus in treating eye diseases has recently received much attention. This drug has received a
lot of attention in the field of research due to its potential medicinal scope. In this research, the design and
construction of a safe and targeted drug delivery system was evaluated to transfer and release the tacrolimus
drug on the liposome-chitosan composite. The construction and improvement of the carriers were investigated
and characterized by various tests and it was shown that the drug was loaded on the carriers. This study selected
two nanoliposome agents (EPC, DPPC) and chitosan hydrogel for drug delivery. Fourier transform infrared
spectroscopy (FT-IR) was used to ensure drug loading and it was proved that the loading of the drug was
successful. A field emission scanning electron microscope (FESEM) was used to prepare images of
nanoparticles. The images showed that the formed nanoparticles are well dispersed in the aqueous environment.
Mathematical modeling of tacrolimus drug release from manufactured liposomes was done. Release modeling
is a bit complicated due to moving boundary conditions and initial conditions, so in this article, mathematical
methods were used to solve the release equation in initial and boundary conditions. According to all the
solutions of the models, the method of separation of variables is used and this study suggests that diffusion
kinetics will be an implicit achievement by examining and identifying the most appropriate mathematical
conditions and still experimental models for the first solution remain to be investigated. The results from the
modeling section showed that the minimum amount of drug release is related to DPPC60 with a rate of 7.542.
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Evaluation of Creep Behavior of Al-AlsV and Al-(AlsV-Al203) Nanostructured Composites Produced by
Mechanical Alloying and Hot Extrusion

Seyedeh Zahra Anvari'”, Fatollah Karimzadeh?, Mohamad Hossein Enayati 2

1- Department of Mechanical and Metallurgical Engineering, Payame Noor University (PNU), Tehran, Iran.
2- Department of Materials Engineering, Isfahan University of Technology, Iran.
* Szanvari@pnu.ac.ir

Avrticle Information Abstract
Original Research Paper In recent years, the creep behavior and thermal stability of aluminum matrix composites have
Doi: attracted considerable attention due to their potential for high-temperature applications. The

addition of reinforcement particles to the aluminum matrix is known to enhance creep resistance.
In this study, the creep behavior of aluminum matrix nanocomposites reinforced with Al;V and
Al;V-Al,O;5 particles fabricated using mechanical alloying, cold pressing, and hot extrusion was

Keywords:
Aluminum Matrix Composites,

Mechanical Alloying, investigated. The morphology and microstructure of the produced samples were characterized
Hot Extrusion, using scanning electron microscopy (SEM). Creep tests were conducted in the temperature range
Creep. of 250 to 350 °C. The results demonstrated that the presence of AlsV and Al;V-Al,O5

reinforcements improved the creep resistance of the nanocomposites, with both composites
exhibiting similar creep behavior. The true stress exponent was found to be in the range of 4-10,
indicating a strong dependence on temperature and stress. The dominant creep mechanism at the
tested temperatures was determined to be dislocation climb. The apparent activation energies for
Al-10wt.%(Al;V-Al,O3) and Al-10wt.%Al;V composites were 178 and 161 kJ/mol, respectively,
which were higher than the self-diffusion activation energy of aluminum. The creep behavior of
the composites exhibited a threshold stress that decreased with increasing temperature.
Fractography revealed a brittle fracture mode for the creep specimens.
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Synthesis and Characterization of TiB2 Nanoparticles by Sol-Gel Method
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2- Department of Engineering, Payame Noor Unvierstiy, Tehran, Iran.
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Article Information Abstract
Original Research Paper In this research, TiB; particles were synthesized through the sol-gel method in nanometer
Doi: dimensions. First, sol was prepared in the four-component system of alkoxide-dispersant-water-

solvent based on the sol-gel chemical process under acidic conditions. Titanium tetraisopropoxide

ﬁiml?rl;]d;ibori de and trimethyl borate were used as raw materials. After the process of hydrolysis and gel formation

. ' and following heat treatment, TiB, nano powder product was prepared. SEM, TEM, DTA/TG,
Synthesis, XRD, Raman, and FTIR analysis methods were used to evaluate the mechanism of product
Sol-Gel, formation in the sol-gel process. FTIR data showed that the powder prepared at the temperature
Nanoparticles, of 900 °C has bonds containing boron and titanium, and bonds containing carbon were identified
Mesoporous. in the wave number range of 600-1650 cm™. DTA analysis showed that the initial buds of TiB,

particles were formed in the range of 1300 °C. The formation of the TiB crystalline phase was
confirmed in X-ray diffraction pattern studies, and this phase was completed by increasing the
temperature to 1430 °C. The surface analysis of the synthesized particles revealed the specific
surface area of 153.42 m?/g with porous surfaces and meso dimensions. Raman results showed
the presence of Ti-B in the final product. PSA results showed that the particle size distribution is
below 50 nm. The microstructure images of SEM and TEM showed that the synthesized TiB,
particles were in the range below 100 nm with a narrow and uniform distribution range.
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