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3 Scanning electron microscopy
* Energy dispersive spectroscopy
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Characterization of NiysZn(sFe, 0, Ferrite Synthesized by
Solution Combustion Method in the Presence of Urea and
Glycine as Fuels
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Abstract: NijsZn,sFe,O, ferrite, was produced by solution combustion synthesis method.
In this way, by heating a solution containing an oxidizer and fuel, highly exothermic
reaction occurs that results in the production of powder products with the desired
compound. Powders produced in three various ratios of the fuel and oxidizer and 1
different modes of fuels (urea, glycine and combinations of these two fuels) were prepared
and compared with each other. The maximum combustion temperature occurred in a
sample of F/O=1. Based on the results of the XRD analysis, in all samples, spinel ferrite
phase crystallized. FESEM photos shows that the type and amount of fuel has a significant
impact on morphology and porosity of produced spinel ferrite. According to magnetic
measurements, maximum saturation magnetization were obtained in F/O=1.4 and urea
which were 67.22 emu/g. Also, all samples have narrow hysteresis loops, which indicates
their soft magnetic properties.

Keywords: Nickel-Zinc Ferrite, Solution Combustion Synthesis, The Ratio of Fuel to
oxidizer, Type of fuel.
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Effect of Nano Silica on Properties of Metakaolin-Based
Geopolymers
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Abstract: In recent years, geopolymers have received considerable attention because of
their properties and potential applications in fire resistant materials, thermal insulation,
low-tech building materials, cements and concrete, and etc. Nano silica is a material that
can modify mechanical, microstructural, and structural properties of geopolymer products.
In this study, nano silica was added to metakaolin-based geopolymer samples at the
dosages of 0, 2, 4, and 6 % by weight. Then, mechanical properties of samples such as
compressive and flexural strength were measured. The results showed that by increasing
the percent of nano silica, both compressive and flexural strength increased from 62.4 to
84.1 and from 13.4 MPa to 24.2 MPa respectively. Also, effect of nano silica on
microstructural and structural properties of metakaolin-based geopolymers were
investigated using XRD, FTIR, and SEM micro graphs. The SEM micro graphs showed
that an increase in the percent of nano silica caused an increase in the homogeneity of
samples.

Keywords: Metakaolin- based geopolymers, Nano silica, Mechanical properties,
Microstructural and structural properties.
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Finite Element Simulation of Pyroplastic Deformation for
Ceramic Bodies During Liquid Phase Sintering Process

Hamed Yaghoubi', Esmaeil Salahi'’, Fateme Taati Asil®
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Abstract: Increasing the amount of vitreous phase formed in the ceramic body during the
liquid phase sintering process, with decreasing in its viscosity leads to the pyroplastic
deformation. It sometime causes to crack, failure or rejection of ceramic parts, so the
prediction and modification of these deformation is the key factor for ceramic
manufacturing process. Physical and mechanical behavior of the ceramic body during
sintering process including the viscose flow deformation, anisotropic shrinkage,
heterogeneous densification, as well as sintering stress, have significant influence on the
both final body dimensional precision and densification process. In this paper, the finite
element method has been developed to study pyroplastic deformation, physical, and
mechanical behavior of hard porcelain ceramic body during liquid phase sintering process.
After raw materials analysis, the standard hard porcelain mixture as a ceramic body was
designed and prepared. The finite element method for the ceramic specimens during the
liquid phase sintering process are implemented in the CREEP user subroutine code in
ABAQUS. Densification results confirmed that the bulk viscosity was well-defined with
relative density. Dilatometry, SEM, XRD investigations as well as bulk viscosity
simulation results confirmed that the “mullitisation plateau” was presented as a very little
expansion at the final sintering stage, because of the highly amount of mullite formation.
Keywords: Pyroplastic deformation, Finite element analysis, Dynamic viscosity modulus,
Hard porcelain, Liquid phase sintering.
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The Influence of Electrophoretic Deposition Parameters
on Transparency of Alumina Produced by SPS
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Abstract: Controlling of the pore size and microstructure homogeneity of raw material of
transparent bodies in the manufacturing of alumina are the most important technical
challenges in producing these parts. Early pieces were prepared by electrophoretic
deposition process and spark plasma sintering process using at 1350 and 1450°C for 10 to
15 minutes in vacuum. The obtained body was studied by field emission scanning electron
microscopy (FESEM) and infrared spectroscopy (FTIR). The samples have been sintered
at 1350°C and 100 MPa, had average grain size less than 150 nm and infrared light
transmittance higher than 80% (at a wavelength of 5 microns). It was found that the
formation process factors affecting on the amount of light passing. By controlling the
porosity, it is possible to control the microstructure after the sintering. This is possible by
controlling the deposition electric potential and the distance between the electrodes. In the
end, light transmission can be achieved near the theory amount.

Keywords: Nano Structured Alumina, Transparent Alumina, Electrophoretic deposition,
micro structure.
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Structure, Microstructure, Magnetic and Electrical
Properties of Nanostructured Li Ferrite Synthesized by
Sol-Gel Process

Roya Baladi, Khalilollah Gheisari
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Abstract: In this study, Lithium ferrite has been produced by sol-gel method and influence
of heat treatment at 1000°C on its structure and properties has been investigated. Based on
X-ray diffraction (XRD) data, it was identified that Li ferrite with cubic crystal structure
and P4532 space group is formed successfully before and after heat treatment process. The
microstructure of produced powder has been investigated by field emission scanning
electron microscope (FESEM). The secondary particles with an average particle size of
about 75 nm are observed into initial plate-like clusters. These particles grow to about 10
times larger after heat treatment. Magnetic properties measured by vibrating sample
magnetometer (VSM) indicates that the value obtained for saturation magnetization is
53.54 emu/g. After heat treatment, saturation magnetization didn’t change. Magnetic
permeability as the most important electromagnetic properties measured in all frequencies
showed a significant improvement owing to heat treatment. This improvement is also
observed in dielectric constant. Evaluation of magnetic permeability and dielectric constant
variation with temperature shows that magnetic and dielectric Curie temperatures are in the
range of 830-900°K and 590-610°K, respectively.

Keywords: Sol-gel, Lithium Ferrite, Saturation magnetization, Curie temperature,
Magnetic permeability, Dielectric constant.
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Applying and Characterization of Physical — Chemical
Properties of HA and TiO, Coatings on Ti-6Al1-4V Alloy
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Azad University, Tehran
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Abstract: In current research, single HA, single TiO,, and double layer HA/TiO, coatings
was applied on Ti-6Al-4V substrate by AC/DC magnetron sputtering method with
obtained optimum parameters. The parameters were: power 175 W to coat single HA layer,
optimum Ar/O, ratio of 30/70 for coating TiO, thin film, both which applied for HA/TiO,
multilayer coating sample. In addition, the effect of heat treatment temperature on
hydroxyapatite layer growth was investigated. Phase formation, morphology, and
roughness of coatings’ surface were investigated by X-Ray Diffraction (XRD), Scanning
Electron Microscopy (SEM), and Atomic Force Microscope (AFM), respectively. Also, the
effect of exposing samples to simulated body fluid (SBF) was studied. SEM images
confirmed the formation of calcium phosphate precipitations on the surface of coatings.
The XRD patterns and EDS analysis results showed the precipitations formed on surface of
coatings were calcium phosphate phases. The corrosion test showed that the corrosion
resistance of heat-treated HA/TiO, multilayer coating was improved, 0.041 pA.cm™ in
comparison with 0.015, 0.007, and 0.003 for single HA, untreated multilayer, heat-treated
multilayer at 500°C and 800°C, respectively. SEM micrographs showed that at same
periods of soaking samples into SBF, more precipitation formed on HA/TiO, coating in
than HA coating which indicates the improvement of bioactivity of Ti implants with
applying the HA coatings, also showing 300 nm thick layers of HA and TiO, on the alloy
surface. AFM results showed that surface roughness of uncoated Ti alloy was improved by
applying coatings of single HA, single TiO,, and multilayer HA/TiO,. The results of AFM
also demonstrates that the single HA and single TiO, coatings had similar surface
roughness (~ 64 A) while untreated multilayer coating had an improved roughness of
73.5A. The surface roughness was increased drastically for heat-treated multilayer sample
at 800°C due to positive effect of heat treatment on hydroxyapatite coating’s surface
properties.

Keywords: Hydroxyapatite, Thin Films, Ti-6Al-4V, Magnetron Sputtering.
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Coating of Vanadium Dioxide Thermochromic Thin Film
on Glass via Sol-gel Method
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Abstract: Vanadium oxide nano-coating which has a monoclinic to tetragonal (rutile)
transition at about 68°C was successfully coated on a soda lime glass via sol-gel method.
Grazing incidence X-ray diffraction results showed that two phases were coexisted in the
coating named VO, and V40;; which due to the overlap of their patterns, diffuse
reflectance spectroscopy was used to determine the main phase. According to diffuse
reflectance spectroscopy results, band gap energy of the coating was about 1.65 eV and
which was related to semiconductor phase (VO,), because V¢O,; show a metallic behavior
at room temperature. 4-point resistivity showed that the coating surface resistance was
decreased from 1 MQ to about 200 Q. Microstructural analysis showed that the coating
was uniform and the crystallite size was about 40-70 nm. According to atomic force
microscopy results, the mean roughness of the surface and the maximum roughness were
about 18 nm and 120 nm, respectively.

Keywords: Vanadium oxide, monoclinic to tetragonal transition, sol-gel, band gap energy,
surface resistance.
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