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Study of the Mechanical Milling and Alloying Processes
for Obtaining Mg - Silicon Carbide Composite Powders
from AZ91D Magnesium Alloy Chips

Vahid Pou afarl*, Somayeh Nikmardanl, Mohammad Taghi Hamedani’
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! Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran
2 Department of Materials Engineering, University of Tabriz, Tabriz, Iran
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Abstract: In this research, the mechanical milling process as an effective recycling method
in preventing the waste of raw materials and energy consumption was used to produce
powders from the AZ91D magnesium alloy chips with average size of 4 X 2 x 1 (mm) in a
planetary ball mill. The powders obtained were mechanically alloyed with 70 wt.% (57
vol.%) silicon carbide of two coarse and fine sizes by the same apparatus. The
simultaneous effect of mechanical milling and alloying parameters (time, ball to powder
ratio) on the produced powders were investigated by a field emission scanning electron
microscopy (FESEM) and particle size analyzer (PSA). Powder yield was also determined
in milled powders as one of the most important indicators to estimate the amount of
powders obtained after ball milling. The results show that in the mechanical milling
process, by choosing the high ball to powder ratio, smaller particle size, higher yield and
more uniform distribution of composite particles can be achieved at lower milling times.
The best result was obtained for the mechanical milling in the condition of 10-hour milling
with a BPR 25:1, and for mechanical alloying, Both for the 2-micron and 238-micron
carbide particles, in condition of 5-hour milling with a BPR 20:1. X-ray diffraction (XRD)
patterns of chips and powders obtained mechanical milling and alloying indicate that there
is no unwanted phase in these processes.

Keywords: AZ91D Magnesium Alloy, Mechanical Milling of Chips, Silicon Carbide,
Mechanical Alloying.
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Ceramic-Metal Joining in Electron Gun Shell for
Traveling-Wave Tubes

Mohsen Barzegar', Ahmadreza Mohammad®
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Abstract: This study discusses about ceramic-metal joints for electron gun shell in
traveling wave tubes. Because of high cost of making such parts, the slightest mistake in
this path will lead to a loss of energy and cost. Therefore, test specimens were made
according to the ASTM F19 standard for investigation of the bonding conditions and
vacuum sealing properties and they was subjected to metallization and sintering process at
1500 and 1600°C for 40 minutes. The results of tensile and leak tests showed that at
1600°C, The joining is established properly, so that joining Strength and helium leak rates
was measured as 66 Mpa and < 1.0E™* atm-cc/secand,respectively. After obtaining these
results, the operation was successfully carried out on the main parts of the gun shell.
Keywords: Electron gun shell, Ceramic-metal joints, Vacuum sealing, Joining Strength.
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Effect of Nickel Electroless Plating Time on the Coating of
SiC Powder

Mohamad Haftani', Mina Saeedi Heydariz, Jalaleddin Ghezavati®

! Young Researchers and Elite Club, Damghan Branch, Islamic Azad University, Damghan,
Iran
2 Young Researchers and Elite Club, South Tehran Branch, Islamic Azad University, Tehran,
Iran
? Department of Biosystem Mechanic, Faculty of Technical and Engineering, Bonab Branch,
Islamic Azad University, Bonab, Tabriz, Iran

* moh7tani@gmail.com

Abstract: In this study the effect of time on coating of SiC powder by electroless nickel-
boron process at three temperatures of 75, 85 and 95°C has been investigated. To study the
microstructure and morphology of coated SiC powder, a scanning electron microscope
equipped with an EDS analyzer was used and to determine the composition and phases of
coated SiC powder, the X-ray diffraction device was used. The time and temperature of the
electroless plating bath have a great influence on the amount of coating and its uniformity
on the surface of SiC particles. The results show that the highest amount of nickel-boron
coating on the surface of SiC particles was obtained at 45 min and 95°C. However, the
most uniform coating has been obtained at 30 min and 85°C. Phase analysis of coated SiC
samples also indicates that at the time of 30 min of electroless plating at all three
temperatures of 75, 85 and 95°C, the Ni phase also appears on the surface of the SiC
particles in addition to the SiC phase and by increasing of the temperature, the intensity of
Ni peaks increased.

Keywords: Nickel - Boron, coating, SiC powder, electroless, plating time.
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The Production of Nd:Y,0; Transparent Ceramics with
Its Optical and Structural Pproperties
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Abstract: In this work, the nanoscale Y,0; powder was prepared with Nd,O; ion at 1, 1.5
and 2% mol by ball milling for 20 hours, the particle size decreased significantly to 92.3
nm. A transparent pure ceramic disc of pure Yttrium doped with neodymium, which is
used as laser active medium in power lasers, was made by a plasma spark sintering with a
heating rate of 100°C/min at 1400°C for 15 minutes at a pressure of 70 MPa.The sample of
Nd:Y,0; transparency ceramic disc was significantly increased at the wavelength of the
lens. The highest transmittance of Nd:Y,0;3 ceramic reached 83% at the wavelength of 5
um for 2.5 mm thick, Which is very close to the value of the theory of yttria that has been
dopped to neodymium.

Keywords: Nd’*:Y,0; ceramics, Transparent ceramic, SPS, Hardness, And Transparency.
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Abstract: In this study, mesoporous TiO,-ZnO-5%Ag nanocomposite was prepared by a
one-step hydrothermal synthesis method. Titanium sulfate, Zinc nitrate hexahydrate and
silver nitrate were used as Titanium, Zinc and Silver precursors, respectively. X-ray
diffraction analysis was used to identify the present phases in the structure. Also,
Ultraviolet—visible spectroscopy (UV-Vis), Energy-dispersive X-ray spectroscopy (EDS),
Field Emission Scanning Electron Microscope (FESEM) and N, adsorption—desorption
have been used for the characterization of the nanoparticles. The as-prepared photocatalyst
was applied under UV and visible light irradiations as a model of organic pollutant for
Methylene Blue (MB) degradation The results of XRD, EDS and Map analysis confirmed
the presence of Titanium dioxide, Zinc oxide and Silver phases in the nanocomposite after
calcination at the temperature of 400°C. The photocatalytic activity of TiO,-ZnO-5%Ag
nanocomposite was compared with the P25 (Degussa) commercial sample and TiO,-ZnO
nanocomposite. The highest percent of degradation of pollutant under visible light was
observed by mesoporous TiO,-ZnO-5%Ag sample.

Keywords: ZnO -TiO,/ Ag, nanocomposite, mesoporous, Methylene Blue, photocatalyst.
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Synthesis of Copper Oxide Nanoparticles via Electro-
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Properties

Reza Ahmadi'’, DavoodYarali’, Zahra Eyvazi3

"2 Department of Materials and Metallurgy, Imam Khomeini International University, Qazvin,
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Abstract: In the present study, Copper Oxide nanoparticles have been synthesized via
Electro-explosion of Wire (EEW) method and studied via XRD, SEM, FT-IR and UV-Vis
Spectroscopy techniques. The EEW method provides a feasible way through which the
oxide and metallic nanoparticles are produced with an increased productivity and a high
surface chemical activity. The effect of the applied electric current and the use of
surfactant on the size, chemical composition and oxide and metallic oxide ratio of the
particles were investigated. The results showed that, in different situations, spherical and
semi spherical nanoparticles with an average particle size of 24.5 to 60.3 nm were formed
by electrical explosion of the wire. By increasing the intensity of the flow and the amount
of surfactant, the size of the nanoparticles decreased. Besides, following a rise in the
amount of surfactant, the oxide phase ratio increased; probably due to a reaction between
the Oxygen atoms, derived from the evaporation and decomposition of the surfactant
molecules, and the Copper atoms. . In order to evaluate the antibacterial effect of
nanoparticles, samples containing different nanoparticles were added to the culture
medium of Escherichia coli and the number of live bacteria was compared to a control
sample without bacteria. The results show that, the antibacterial effect of the particles
increases by decreasing the particle size, increasing the contact surface of nanoparticles-
bacteria and increasing the concentration of nanoparticles.

Keywords: Copper oxide nanoparticles, Electro explosion of wire, Surfactant,
Antibacterial properties.
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Abstract: Sodium beta Alumina electrolyte as a sodium ion conductor is used in sodium
sulfur batteries. It is important to achieve appropriate ionic conductivity and mechanical
properties during the manufacturing process. For that purpose, in the present work, the
effect of the simultaneous use of two additives, including yttria stabilized zirconia and
niobium oxide, on the properties of sodium beta alumina ceramic has been investigated.
Sodium beta powder synthesized by the solid state method and the raw samples were
formed by uniaxial pressing. From X-ray diffraction analysis to study the phases, a
scanning electron microscope to study the microstructure of the samples, from the ring on
the ring test to measure the fracture strength and impedance for measuring ion conduction
were used. The results of this study showed that the ionic conductivity and fracture
strength of sodium beta-alumina ceramic have improved in the presence of these two
additives. Increasing ionic conductivity can be attributed to the higher density and more
uniform microstructure. The presence of yttria stabilized zirconia particles, due to the
prevention of crack growth, improves the mechanical properties of this electrolyte.
Keywords: Sodium beta alumina, Additive, Microstructure, Ionic conductivity, Strength.
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