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Sample Type of vessel Made  Color Paste Shred type Firing Decoration Slip Age

3 Aliabad Handmade Pink Edge Suitable  Simple Buff Chalcolithic

6 Aliabad Handmade Buff- Pink Edge Suitable  Simple Buff Chalcolithic
310 Aliabad Handmade Buff Floor Suitable  Simple Buff Chalcolithic
108 Aliabad Handmade Pink Body Suitable ~ Simple Buff Chalcolithic
133 Aliabad Handmade Buff- Pink Body Suitable  Simple Buff Chalcolithic
202 Aliabad Handmade Pink Body Suitable  Simple  Simple Chalcolithic
232 Aliabad Handmade Buff Body Suitable ~ Simple Buff Chalcolithic
261 Aliabad Handmade Buff Body Suitable ~ Simple Buff Chalcolithic
263 Aliabad Handmade Buff Body Suitable  Painted Buff Chalcolithic
299 Aliabad Handmade Buff- Green Edge Suitable  Simple  Simple Chalcolithic
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Investigating the Effects of Magnesia Addition on
Properties, Phase Transformation and Microstructure of
Gelcasted Zirconia Bodies

Arya Niyazadeh, Hossein Sarpoolaky”

School of Metallurgy & Materials Engineeing, Iran University of Science & Technology,
Tehran, Iran

* hsarpoolaky@iust.ac.ir

Abstract: Magnesia Partially Stabilized Zirconia (Mg-PSZ) is the best material for casting
nozzles used in steelmaking industry due to high melting point, high mechanical strength,
high thermal shock resistance, high toughness, chemical stability and neutrality, which
these nozzles should be fabricated using cold isostatic pressing (CIP) method, however wet
processing methods such as gelcasting can lead to cheap fabricated bodies with equivalent
properties. The aim of this study is to investigate the effects of magnesia on properties,
phase transformation and microstructure of Mg-PSZ bodies fabricated by gelcasting
method using monoclinic Zirconia and fused Magnesia as raw materials and Agar as
gelling agent. Scanning Electron Microscope (SEM), X-Ray Diffraction and Cold
Crushing Strength (CCS) tests are used for bodies’ characterization. Based on results,
1680-ZM4 sample with density, monoclinic phase’s volumetric fraction and compressive
strength of 4.91 g/em’, 18.77 % and 363 MPa is chosen as the best composition,
respectively, which are in good agreement with zirconia based steel making nozzles. With
higher magnesia content, in addition to higher zirconia stability, liquid phase sintering
leads to better physical and mechanical properties.

Keywords: Magnesia Stabilized zirconia (Mg-PSZ); gelcasting; zirconia phase
transformation.
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Effect of TiO, Particle Concentration on Microstructure
and Mechanical Properties of Ni-P-TiO, Composite
Coatings

Mina Afzali Gorouh', Morteza Zandrahimi*’, Hadi Ebrahimifar’®

! Department of Materials Engineering, Faculty of Engineering, Shahid Bahonar University
? Faculty of Engineering, Shahid Bahonar University
? Department of Materials Engineering, Faculty of Mechanical and Materials Engineering,
Graduate University of Advanced Technology

* M.Zandrahimi@uk.ac.ir

Abstract: Ferritic stainless steels are widely used in equipment, including parts in turbines,
electrical industries, acrospace, automotive and decorating industries. One of the problems
with this type of steels is their low wear resistance. One of the ways to overcome this
problem is to apply a wear-resistant coating on the surface of steel. In this research, nickel
phosphorus-titanium oxide coating was deposited onto the AISI 430 steel using electrical
plating technique and the effect of TiO, particles concentration on microstructure and wear
behavior was studied. To test the abrasion resistance of the coated and uncoated samples, a
pin on the disk test was used. Also the michardness was measured by Vickers
microhardness device. X-ray analysis (XRD) was used to determine the available phases
and calculate grain size. Characterization of the coating was performed using SEM
(Scanning Electron Microscopy). The results of the tests showed that the addition of
titanium oxide particles causes the decrease of grain size and the increase of microhardness
and abrasion resistance.

Keywords: Electroplating; Ni-P-TiO, coating; Microhardness; Abrasion resistance;
Particle concentration.
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Comparison of the Effect of Chromium Oxide and
Magnesium Oxide on the Mechanical Properties and
Microstructure of Alumina-Mullite-Zirconia Composites

Omid Akbari, Houdsa Majidian, Leyla Nikzad, Esmaeil Salahi
Materials and Energy Research Center, Meshkindasht, Karaj, Alborz
* h-majidian@merc.ac.ir

Abstract: Alumina-mullite-zirconia composites were prepared by the reaction sintering
method between alumina and zircon powders and the effect of two additives (chromium
oxide and manganese oxide)were investigated on their properties. 2 and 4 wt% of each
oxide were added to the raw material composition and after pressing, the samples were
sintered at 1630 °C. The results showed that chromium oxide decreased the density,
strength, and hardness of the samples, while manganese oxide increased the density,
strength, and hardness. The microstructure of the composite made with Chromium oxide
was also uniform and homogeneous and the grain size was relatively smaller; whereas,
unlike the improved mechanical properties with manganese oxide, this additive resulted in
the growth of grains. The boundary phase which was formed between the grains in the
samples containing manganese oxide was also investigated. The effect of chromium oxide
and manganese oxide on the composition of the final phases (formation of mullite and
zirconia) was different.

Keywords: Alumina-Mullite-Zirconia composite; MnO,; Cr,Os; Grain boundary.
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Synthesis and Investigation of Structural, Magnetic and
Antibacterial Properties of Calcium-Magnesium Ferrite
Nanoparticles by Thermal Treatment Method

Hashmi Sayyed Aazam', Hedayati Marzieh', Naseri Mahmud'", Ghiyasvand Saeedeh’

! Faculty of Science, Department of Physics, Malayer University
? Faculty of Science, Department of Biology, Malayer University

* mahmoud.naseri55@gmail.com

Abstract: This paper reports optical, magnetic and antibacterial properties of calcium-
magnesium nanostructure which was prepared by a simple thermal treatment method.
Calcination was conducted at temperatures 500 K, The influence of calcination
temperature on the degree of crystallinity, microstructure, and phase composition was
investigated by different characterization techniques, i.e., X-ray diffraction (XRD), field
emission scanning electron microscope (FESEM), and Fourier transform infrared
spectroscopy (FT-IR), respectively. The effect of calcination temperature on band gap
energy was studied by UV—vis absorption spectra. Magnetic properties of nanoscale
materials, such as saturation magnetization (Ms) and magnetic induction (Hc), were
investigated by a vibration sample magnetometer (VSM) device in the room, Results
showed that calcium-magnesium nanoparticles have been  behavior of
superparamagnetism. the antibacterial characteristics of studied samples were investigated
against Staphylococcus aureus (S. aureus) and Bacilli as Gram- positive bacteria and
Escherichia coli (E. coli) as a Gram- negative bacteria with Grass cultivation method.
Keywords: Thermal treatment; Saturation magnetization; Band gap energy; Antibacterial
properties.
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Ancient Pottery and Archaeometry; Investigations on the
Technology of Pottery Manufacturing Process from
Aliabad Culture in Dehno, Shahdad Periphery, Southeast
of Iran (3750-3250 BC)

Yassin Sedghi, Mohammadamin Emami’, Akbar Abedi, Nassir Eskandari

* m.emami@aui.ac.ir

Abstract: The distribution and trade of pottery from Ali-Abad culture, which dates back to
the fourth millennium BC, can be seen in various regions of southeastern Iran, including
Kerman, Makran and West Balochistan, Pakistan. .

Dahno in Shahdad periphery located in the south-east of Iran, in Kerman province is not an
exception, and includes this type of pottery as well. In the present study, the potteries have
studied scientifically in order to find the technology and provenance of these materials by
examining their microstructure and related mineralogical characterizationand.

Petrography, XRD, ESEM-EDS and pXRF is appliede in order to investigate the micro-
structur, mineralogy and manufacturing technique. The results of the analyzes on the
pottery indicate the use of the same resources in the manufacture of these kind of potteries.
By comparing them with the geological formations of the region, one can be seen that
prehistoric potters of the Shahdad applied similar soils from the regional reservouire.

The potteries observed can be divided into two sections in terms of matrix character; red
clay and green matrix. All of which have similar mineralogical additives. In regard to the
firing temperatures, the potteries classifiede in two categories, pottery with a cooking
temperature of less than 850 °C, and pottery firing temperature 900 °C to 1000 °C.
Keywords: Ceramography; Structural; Petrology; Provenance; Archeometry; Ali-abad
culture; Southeastern Iran.
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Deformation of Domestic Porcelain Tile

Hamid Raza Ahmadi’, Vajiheh Tasbihi
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Islamic Azad University, Saveh, Iran
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Abstract: The term "pyroplasticity” refers to the deformation of the white ware that occurs
during firing. In particular, this phenomenon is particularly important for tiles fired in
roller kiln (especially thin and large dimensions) and the roughness created on the surface
by vertical weight. In this study, 1, 3 and 5% of nanosilica and microsilica were replaced in
porcelain tile batch. The effect of nano and micro silica on the pyroplasticity, flexural
strength and physical properties were investigated. XRD and SEM analyzes were
performed on the samples for phase and microstructural studies. The results showed that
nano-silica caused more pyroplastic than micro-silica. The results showed that 1% nano
silica had the lowest pyroplastic content among samples containing nano silica and micro
silica. The results also showed that adding 1% nanosilica increased the flexural strength by
21.18%. The XRD results showed that the highest quartz peak intensities belonged to the
microsilica sample and the lowest to the nanosilica sample.

Keywords: Porcelain tile; Pyroplastic; Micro silica; Nano silica.
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Abstract: In this paper, some of the electronic and structural properties of UY,(Y=Ga,Ge)
compounds are investigated. The calculations was conducted using the pseudopotential
method based on the density functional theory with PWscf code. The exchange function is
a correlation between GGA.PBE and LDA. The increase in pressure also leads to positive
changes in the enthalpy of the system, which indicates that the system is thermally stable,
and the results obtained from the strip structure and the density of states It says that these
compounds are metallic and have a magnetic property. The results are in good agreement
with other available results.
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Iranian Journal of

Ceramic Science & Engineering
Vol. 9, No. 3, 2020
.

Investigation of the Effect of High Alumina Cement on the
Properties of Foamed Alumina Insulation Bricks
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School of Materials and Metallurgical Engineering, Iran University of Science and Technology
* rnaghizadeh@iust.ac.ir

Abstract: The purpose of this study was to investigate the effect of high alumina cement
and Sintering temperature on microstructure, physical and mechanical properties of
foamed alumina insulation bricks. The Slurry samples were prepared containing 75wt% of
alumina and 25% wt of deionised water containing 1%, 3%, 5%, 7% wt% high Alumina
cement and 2% wt% foam. Then samples were poured into metal molds. After drying the
samples, they were sintered at 1510 °C for 3 h. The Samples containing 7% wt cement
were also sintered at 1600,1650 °C for 3. The results showed that alumina slurry
containing 2% foam and 7% high alumina cement additives at 1s-1 shear velocity had a
viscosity equal to 3 Pa.s, which decreased with increasing shear velocity to 100 s™' and its
decreased to 0.3 Pa.s. The samples showed a total density between 63.6 and 87.6 g/cm’, a
total porosity between 59 and75%, a flexural strength between 6.6 and 6.8 Mpa and the
average size of the spherical porosity between 8.5 and 11pum depending on the amount of
cement and the baking temperature. phase investigations show that the peaks formed at the
temperature of 1510°C correspond to the corundum and calcium aluminate
phase(Ca0.6AL,053).

Keywords: Alumina; Insulation bricks; Slurry casting; High alumina cement; Foam.
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