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37.1619 72.8381

0.702698

A:temperature = 72.8381

R

339.84 493.3 61.039

diameter = 451.5

BB:calcium nitrate/ NaOH = 0.70272

o

20.2698 79.7302

1.2973

C:Alcohol = 79.7298

Desirability = 0.772

146.983

thickness = 76.561
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ANOWVA for Response Surface Quadratic model

Analysis of variance table [Partial sum of squares - Type Ill]

Sum of Mean

Source Squares df Square
Model 2881275 9 3201.42
A-temperatur 2530.57 i 2530.57
B-calcium nil a896.84 1 5896.84
C-Alcohol 1638.60 1 1638.60

ANOVA for Response Surface Linear model

Analysis of variance table [Partial sum of squares - Type lll]

sum of Mean

Source Squares df Square
Model 6396.65 3 213223
A-temperstur 1.16 1 1.16
B-calcium nil 1441.78 1 1441.78
C-Alcohal 455373 1 455373

Value

Value

F p-value .
(a): diameter
Prob>F
20.50 = 0.0001 significant
16.20 0.0024
56.97 = 0.00017
10.48 0.0088
F p-value
> .
LLELE (b): thickness
20.85 < 0.0001 significant
0.011 0.9165
14.10 0.0017

4845 = 0.0001
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thickness (nm)

thickness (nm)

B: calcium nitrate/ NaOH

2 336714 421429 50.7143 592867 678571 76.4286 8

A:temperature (C)
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diameter (nm)

0.702698 ~ 37.1619

diameter (nm)

12973

114865

B: calcium nitrate/ NaOH

0851349

0.702698

371619 42.2585 47.3651 524517 576483 62.6449 677415 72.8381
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The Effect of Aluminium Borate and Magnesia on the
Mechanical Properties and Microstructure of Corundum-
Mullite Bodies

Najmeh Noroozi, Rahim Naghizadeh*, Hamid Reza Rezaie, Ebrahim Ghasemi
School of Metallurgy and Materials Engineering, Iran University of Science and Technology
‘rnaghizadeh@iust.ac.ir

Abstract: The corundum-mullite bodies have high refractoriness under load and resistance
to creep. Different additives have been used in these bodies for improvement of sintering
and microstructure. In this study, the effect of aluminium borate and magnesia additive on
mechanical properties and sintering of alumina-mullite composite were investigated.
Aluminum borate (9A1,05.2B,05) was prepared by the combustion of an aqueous solution
containing stoichiometric amounts of aluminum nitrate, boric acid, and glycine. Tabular
and gamma alumina, kaolin, and additives were mixed, pressed and then fired at 1400-
1500°C/3h for preparation of corundum-mullite samples. After firing the samples (without
additives) at 1550°C/3h, bending strength (38 MPa), relative density (88%) with corundum
and mullite as major phase and quartz as minor phase were obtained. After firing
aluminium borate samples at 1550°C/3h due to high refractories of AgB, the physical and
mechanical properties weren't increased .With addition of 2.5wt% aluminium borate and
2.5wt% magnesia, after firing at 1550°C/3h, bending strength and relative density were
improved and reach to 115Mpa and 95.5Mpa respectively. At this sample, corundum,
mullite, pyrope (3Mg0.Al,0;.3S10,) and magnesia borate (2Mg0O.B,0;) were established
at the sample.

Keywords: Aluminium borate, corundum, mullite, magnesia, mechanical properties
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Facile Synthesis of TiC Powder Through Microwave-
Assisted Self-Propagating High-Temperature Synthesis

Morteza Dastjerdil, Mohammad Zaniar Ebrahimi', Aref Ghanbari', Masoud Sakaki ',
Mohammad Sheikh Shab Bafghi

! Department of Materials Engineering, Faculty of Engineering, Malayer University, Malayer
2 School of Metallurgy and Materials Engineering, Iran University of Science and Technology
(IUST)

‘masoudsakaki79@gmail.com

Abstract: The aim of this study has been the fabrication of TiC phase by Microwave-
assisted Self-propagating High-temperature Synthesis (SHS) process. A TiO,:2Mg:C
mixture was heat treated in a domestic microwave oven and the product was characterized
by XRD and SEM devices. Results showed the formation of TiC-MgO composite powder
through an SHS reaction. Un-wanted MgO compound was leached out by an HCI acid
solution, yielding a pure TiC powder. In this research work, thermodynamic calculations
were employed to gain an insight into the possible chemical reactions.

Keywords: Titanium carbide, Combustion synthesis, Microwave heating, XRD.
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Electrostrictive Behaviour of Lead-Free
(BaygsCag.15)(Zry1Tip9)O; Piezoceramics

Raziye Hayati, Mohammad Ali Bahrevar’, Touradj Ebadzadeh
Semiconductor Division, Materials and Energy Research Center
"ma-bahrevar@merc.ac.ir

Abstract: In this work, the electrostrictive proprties of lead-free (BaygCag,)(Tiy7Z103)04
piezoceramics that were synthesized via solid state sintering method were investigated.
These ceramics were sintered in the sintering range of 1350-1550 °C and the effects of
sintering temperature on electostrictive behavior was studied. Crystal phases and
microstructure were studied with X-ray diffraction (XRD) and scanning -electron
microscopy (SEM) and the polarization and strain loops were used to calculate the
electrostrictive coefficients. Our results revealed that the BZT-50BCT samples at 1350 °C
with the highest strain and the lowest P, values at T=100 °C showed the best
electrostrictive coefficients: Q33=0.058 m*/C?, and M3;=6.1x10"'®* m*/V2. These values are
higher than previous reports on BZT-50BCT composition and enables this material to
compete with the lead-based electrorective materilas.

Keywords: Piezoceramic, BZT-50BCT, sinter, ferroelectric property, electrostriction.
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Sinterability, Crystallization Behavior and
Microwave Dielectric Properties of Mullite
Microparticles-ZBS (Zn0O-B,0;-Si0;) Glass Composites

Marjan Akbarpour, Touradj Ebadzadeh, Sara Banijamali’
Ceramic Department, Materials and Energy Research Center
‘banijamalis@yahoo.com

Abstract: Dielectric ceramics have been greatly intended owing to their composition
diversity and meeting the requirements of electronic industry and wireless communication.
Among these ceramics, ceramic composites composed of a dielectric ceramic phase and a
sintering aid glassy phase which offer dielectric features in the microwave frequency, have
been utilized for application in the LTCC (low temperature co-fired ceramics) modules.
The present work has been aimed to fabricate dielectric composites of mullite
microparticles- ZBS (ZnO-B,0;-Si0,) glass for use as dielectric substrates in the LTCC
technology. In this regard, composites with various volume ratios of mullite and ZBS glass
were fabricated. Considering the sinterability evaluation at 950°C, composite of 50
mullite-50 glass (Vol. %) was chosen as the optimized sintered composite and focused for
further examinations. Monitoring thermal behavior of the optimized composite during
sintering by means of X-ray diffratometry and differential thermal analysis revealed that
mullite reacts with glassy phase at about 880 °C; results in the formation of gahnite
(Zn0O.Al,03) phase. Microstructural observation confirmed prismatic morphology of the
gahnite crystals dispersed homogeneously in the glass matrix. Dielectric characterization
utilizing network analyzer showed the resonance of the optimized composite in the
microwave frequency range. Dielectric permittivity (4.5) and quality factor (4704GHz) of
the optimized composite is in accordance with the requirements of the targeted technology.
Keywords: composite, mullite, glass, crystallization, dielectric properties.
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Fabrication and Characterization of Ge;;As{;Sess
Chalcogenide Glass as an Infrared Window

Majid Tavoosi', Abbas Hosseinkhani, Ali Ghasemi

Department of material science, Malek- Ashtar University of Technology (MUT),
Shahin-Shahr, Isfahan

ma.tavoosi@gmail.com

Abstract: The preparation and characterization of Ges;As;;Sess chalcogenide glass as an
infrared window was the goal of this study. In this regard, the glass composition with
suitable atomic ratio was melted and quenched within quartz capsulate under different
conditions. The melting process was done in the temperature range of 750 to 950° C for
different periods of time and the quenching process was done in different cooling media.
The structural and optical characteristics of samples were examined using X-ray diffraction
(XRD), scanning electron microscopy (SEM) and infrared spectroscopy (FTIR). The
results showed that the melting temperature and cooling media have significant effects on
the properties of final products. The optimum processing temperature in order to achieve
the best optical properties was 950°C and the optimum cooling media was a salt bath with
temperature of 220°C. The addition of gettering elements (such as Mg) to glass
composition had benefit effect on oxide absorption bands from FTIR curves.

Keywords: Chalcogenide glasses, Infrared windows, Absorption bands.
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The Influence of Mechanical Activation on Microwave
Combustion Synthesis of Al,O0;-B,C Composite Powder

Oveys Nakisa', Mohammad Bavand-Vandchali”', Hamed Samadi’

! Department of Material Engineering, Science and Research Branch,
Islamic Azad University, Tehran
? Department of Materials Science and Engineering, Faculty of Engineering,
Malayer University, Malayer

m-bavand@srbiau.ac.ir

Abstract: In the present study the effect of mechanical activation on combustion synthesis
of Al,03-B,C composite materials in a microwave using metal powder Al, graphite and
boric acid is studied. The results showed that mechanical activation have an important role
to promote exothermic reaction and Al,0;-B4C composite synthesis via combustion
method. The mechanical activation decrease reaction temperature to lower than 700°C and
increase reaction intensity without any effect on combustion reaction mechanism, so that,
the sample synthesis was completely carried out in microwave at 12 second and 20 hours
pre-mechanical activation. The results also support the possibility of boric acid using as
raw material to combustion synthesis Al,0;-B4,C composites.

Keywords: Combustion synthesis, Al,0;-B4C composite, microwave, mechanical
activation.
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Determination of Optimized Conditions for Precipitation
Synthesis of Calcium Hydroxide Nanoparticles Using
Central Composite Design Method (CCD)

Golsa Mousavi, Rasoul Sarraf-Mamoory
Ceramic group, Materials Eng. Dept., Tarbiat Modares University, Tehran
*rsarrafm@modares.ac.ir

Abstract: The objective of this study was to determine the simultaneous effect of different
variables on calcium hydroxide (Ca(OH),) nanoparticles synthesis by precipitation method,
using central composite design. The used raw materials included calcium nitrate
(Ca(NO;),.4H,0), sodium hydroxide (NaOH), and water/ethanol to dissolve the powders.
In order to find optimal conditions and to achieve nanometer-sized particles, experimental
design of CCD with different parameters of temperature, weight ratio of reactants, and
alcohol percentage were considered at five different levels. Using experimental design of
CCD and Design Expert software, a Table for 20 tests was arranged. The software was
developed in order to help the user in the design and interpretation of a Multivariable
Testing. In this Table, minimum and maximum of the parameters were considered as
temperatures 25 and 85 °C, weight ratio 0.5 and 1.5, and alcohol percentage 0% and 100%,
respectively. Then calcium hydroxide, with the reaction of raw materials, was synthesized
in an environment that contains water and alcohol. Finally, by using scanning electron
microscope (SEM), X-ray diffraction, AxioVision software and Design Expert software,
synthesis of nanoparticles of calcium hydroxide was approved and the influence of various
parameters on the synthesis was studied.

Keywords: Nanoparticles, Calcium hydroxide, Chemical synthesis, Experimental design
of CCD.
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