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PREFACE

It is our great pleasure to welcome you to the 4™ International Symposium on Characterization
(ISC’24), an event dedicated to exploring the forefront of innovation, research, and
collaboration across diverse fields. This abstract book encapsulates the spirit and breadth of
the symposium, offering a glimpse into the wide-ranging ideas, methodologies, and
discoveries presented by our esteemed participants.

The abstracts included here represent contributions from scientists, scholars, practitioners,
and emerging researchers from around the world, each bringing unique insights and expertise
to their respective areas. Together, these abstracts underscore the collective drive to push the
boundaries of knowledge, foster interdisciplinary dialogue, and address pressing global
challenges. From groundbreaking theories to practical applications, each submission reflects
a shared commitment to advancing both our understanding and our impact.

We extend our gratitude to all the authors for their dedication, to the reviewers for their
invaluable feedback, and to the organizing committee for their hard work in bringing this
symposium to life. We also thank our sponsors, whose generous support has made this
gathering possible.

We hope that this abstract book serves not only as a record of the event but also as a source
of inspiration, sparking new ideas, collaborations, and pathways for future research. We look
forward to the lively discussions, questions, and collaborations that will emerge from this
symposium and beyond.

Thank you for joining us, and we wish you a productive and inspiring symposium.

Prof. Dr. Atilla Evcin

Chair, 4" International Symposium on Characterization (ISC’'24)
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The Characterisation of Alkaline earth Aluminoborosilicate sealing glasses for
SOFCs Applications

Lawan U. GREMA*
*Department of Mechanical Engineering, Ramat Polytechnic Maiduguri, Nigeria
lawangrema@yahoo.com

Abstract

The alkaline earth oxide silica swapped BaO glasses of the system BaO-Zn0O-La03-Al;03-B;0s-
SiO; have been investigated to study their suitability for use as a sealing material in solid oxide
fuel cell (SOFC) applications. The relevance of the different characterization techniques to
understand the behaviour of these glasses has been assessed by studying the mechanical
properties, thermal and electrical properties and densities of these glass samples.
Furthermore structural information was also obtained through the use of Raman and Fourier
transform infra-red spectroscopies. The Tgs of these glasses suggests they could be used for
intermediate temperature SOFCs. The mechanical properties are generally comparable to
other glasses and the thermal expansion coefficients of some of the samples in glass and glass-
ceramics form meet the optimal values required for sealing glasses and has shown potential
for use in SOFC sealing applications.

Keywords: BaO-Zn0-La;03-Al,03-B,03-Si0;, characterization, glass and glass-ceramics
* Corresponding Author e-mail : lawangrema@yahoo.com
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Recent Advances in Solder Alloy Etching for Improved Characterization

Ahmad Azmin MOHAMAD
Energy Materials Research Group (EMRG), School of Materials and Mineral Resources
Engineering, Universiti Sains, Malaysia, 14300, Nibong Tebal, Pulau Pinang, Malaysia

Abstract

This article discusses how to use chemicals etching to study solder alloys, the focus is primarily
on a lead-free solder known as Sn-3.0Ag-0.5Cu (SAC305). Additionally, the study encompasses
alloys such as Sn-Bi, Sn-Zn, Sn-Zn-Bi, and Sn-Bi-Ag. It details a range of scenarios in which these
solder alloys undergo thorough analysis using various etching methods, including
conventional, deep, and selective etching. Beginning with an introductory overview of solder
alloys and the fundamentals of etching techniques, the article progresses to discussing the
equipment utilized and the results for each method. These findings are contrasted with case
studies drawn from other research work. There is a focus on the contrasting aspects,
outcomes, and new insights each method offers, particularly examining the efficiency,
benefits, and future potential. Special emphasis is given to the use of selective electrochemical
etching for the characterization of solder joints. By compiling recent research, technical
characterization, and key discoveries from various literature, the article offers a
comprehensive understanding of etching applications in the study of solder joints.

Keywords: Sn-3.0Ag-0.5Cu, characterization, Sn-Bi, Sn-Zn, Sn-Zn-Bi, Sn-Bi-Ag
* Corresponding Author e-mail : aam@usm.my
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Microstructural characterization of boride Titanium alloy Ti6-Al4-V and
corrosion resistance

Alaeddine KAOUKA?"
! Higher Normal School of Laghouat, Algeria, a.kaouka@lagh-univ.dz

Abstract

Titanium alloy Ti6-Al4-V is widely utilized in several domains. Nevertheless, its hardness
prevents it from being used in tribological applications, such as the production of large
composite tools for the automotive and aerospace sectors. In this study, a powder-pack-
boriding method employing an Ekabor Il powder combination is presented for producing the
boride layer on titanium alloy Ti6-Al4-V at 900, 950, and 1000 °Cfor 2, 4, 6, and 8 hours. Optical
microscopy was utilized to assess the microstructure, mechanical characteristics, and
characterization of the alloy. Microhardness measurements, X-ray diffractometry (XRD), and
energy-dispersive X-ray spectroscopy (EDS) were used to characterize the formed boride
layers using scanning electron microscopy (SEM). The microstructural analysis demonstrated
a homogeneous and complex boride layer with a thickness ranging from 22 to 175 um, mostly
composed of TiB and TiB; phases. Following the boriding process, the surface hardness of the
titanium alloy Ti6-Al4-V rose from 406.7 to 1200.5 HVO.1. The developed boride layer's higher
surface hardness increased the titanium alloy Ti6-Al4-V's wear resistance by almost 30 times.
The findings show that there is evidence of boride layer production along with increasing layer
thickness and hardness as temperature or time parameters rise. Using the potentiodynamic
polarisation method, the behavior of the treated samples tested for corrosion was evaluated;
the results showed no passivation in the boride layers and reduced corrosion potential.

Keywords : Titanium alloy, boride layers, characterization, corrosion resistance.
* Corresponding Author e-mail : a.kaouka@lagh-univ.dz
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Superalloys and Thermal Barrier Coatings; Aggressive Environments in
Aeroengine

Ali Dad CHANDIO
Advanced Materials and Sustainable Environment Research Lab
Department of Metallurgical Engineering, NED University of Engineering and Technology,
Karachi 75270, Pakistan, alidad@neduet.edu.pk

Abstract

Nickel-based single-crystal superalloys have been widely used for blades and vanes of the
aeroengine hardware. The main goal of these alloys is to provide high-temperature strength
owing to their y-Ni/y’-NisAl structure under an aggressive working environment. However,
alloying elements used do not provide the desired oxidation resistance to the components To
provide optimum oxidation resistance and improve engine working efficiency, a system of the
coating is applied which is commonly known as thermal barrier coating (TBC) system In
general, TBC system comprises of two layers i.e. ceramic topcoat (TC) and an underlying
metallic layer as a bond coat (BC). However, there is one additional layer between BC and TC
grown either during service or manufacturing is known as thermally grown oxide (TGO) i.e.,
Al>0s. One of the crucial parts of the TBC system is the nickel aluminides (BNiAl) layer that is
used as BC material. Most often, such a layer governs the TC life in the absence of foreign
object damage. For example, various modes of failure are reported in the literature such as
rumpling, stress, and interdiffusion. In this work, bond coat and associated trends are
highlighted in the light of experimental observations.

Keywords: TBC, BC, TGO, REs, Turbine blades, aero-engines
* Corresponding Author e-mail : alidad@neduet.edu.pk
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Evaluation of the Properties of Microneedle Systems Obtained by Masked
Stereolithography

Dorota TOMCZAKY*, Wiestaw KUCZKO?, Ariadna B. NOWICKA3, Tomasz OSMALEK*, Monika
WOITYLKO?* and Radostaw WICHNIAREK?
LInstitute of Chemical Technology and Engineering, Poznan University of Technology,
Berdychowo 4, 60-965 Poznan, Poland
2 Faculty of Mechanical Engineering, Poznan University of Technology, Piotrowo 3,
61-138 Poznan, Poland
3 Faculty of Materials Engineering and Technical Physics, Poznan University of Technology,
Piotrowo 3, 60-965 Poznan, Poland
4 Chair and Department of Pharmaceutical Technology, Poznan University of Medical
Sciences, Rokietnicka 3, 60-806 Poznan, Poland

Abstract

Microneedle systems are very well suited for pharmaceutical applications, including
transdermal drug delivery which allows for the improvement of the drug's bioavailability and
is a painless alternative to conventional injection procedures. Among the numerous methods
of manufacturing microneedle systems, masked stereolithography (MSLA), categorized as an
additive manufacturing technique, stands out. Thanks to the high resolution of even several
tens of micrometers, it is possible to obtain products with complex geometries with very high
accuracy. The research conducted included the obtaining and characterization of microneedle
systems made from acrylic photo-curable resin. Samples with different microneedle
geometries were obtained, and their reproducibility was evaluated by microscopic
observations. The mechanical properties of the microneedles were also evaluated, the
determination of which is necessary to verify the suitability of the obtained products for the
indicated application. The presented results are promising in terms of increasing the
application potential of the MSLA method for obtaining microneedle systems. The proposed
method makes it possible to obtain different types of microneedles, whether solid, coated,
hollow, or hydrogel-type, which is also an important aspect in the context of the method's
broad application potential. The work was performed as a result of the research project no.
2021/42/E/NZ7/00125 (ID: 526262) financed by the National Science Centre (Poland).

Keywords: Masked Stereolithography, Microneedle Systems, Mechanical Properties.
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Effect of Activation Conditions of Boron-Containing Calcined Clays on
Hydration Kinetics in Cement Matrix

Abdul Vahap KORKMAZY*
* Afyon Kocatepe Universitesi, iscehisar Meslek Yiiksekokulu, insaat Blimii,
Afyonkarahisar, Tiirkiye, (ORCID: 0000-0001-8691-1937), avkorkmaz@aku.edu.tr

Abstract

In the production process of boron ore, significant amounts of waste limestone and clay are
generated, posing substantial challenges in storing and disposing of these by-products. The
potential utilization of boron mine wastes as raw materials in various industrial sectors,
particularly in the cement industry, has encouraged research efforts. In cement production,
the thermal activation of clays to obtain reactive artificial pozzolans leads to a reduction in
emission levels by up to 70% compared to Portland cement clinker production, as well as
significant energy savings. Therefore, the potential and effects of boron-containing calcined
clays in cement production have become an important research topic. The impacts of boron-
containing calcined clays on cement performance have been determined by optimizing
various activation parameters. These parameters include grinding, temperature, time, boron
content, and calcination conditions. The effects of calcination and hydration processes on the
mechanical properties of cement mortar, including pozzolanic activity assessment methods,
are also discussed in detail. Optimizing the activation parameters of boron-containing calcined
clays can significantly contribute to achieving the desired performance and properties in
cement production.

Keywords: Calcined clay, boron waste, cement, activation, optimization, hydration.
* Corresponding Author e-mail : avkorkmaz@aku.edu.tr
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Exploring MXene Material for Enhanced Optical Fiber-Based Surface Plasmon
Resonance Sensors

Norazriena YUSOFF%2*, Maryam Jasmine MOHD MAKHFUZ?2, and Harith AHMAD2
! Department of Physics, Faculty of Science, Universiti Malaya, 50603 Kuala Lumpur,
Malaysia.

2 Photonics Research Centre, Universiti Malaya, 50603 Kuala Lumpur, Malaysia.
*Email: norazrienayusoff@um.edu.my

Abstract

This study investigates the utilization of MXene material to enhance the performance of
optical fiber-based surface plasmon resonance (SPR) sensors. MXene, a two-dimensional
material with unique properties, offers promising opportunities for improving the sensitivity
and selectivity of SPR sensors. By incorporating MXene into the sensing platform, we aim to
enhance the detection capabilities, particularly focusing on applications related to lead
detection. The proposed research explores the fabrication, characterization, and optimization
of MXene-integrated optical fiber SPR sensors for efficient lead detection. Experimental
results and analysis will be presented to demonstrate the effectiveness of MXene in enhancing
the sensitivity and performance of the SPR sensor platform. This research contributes to
advancing the field of optical sensing technology and offers potential applications in
environmental monitoring, healthcare, and beyond.

Keywords: Fiber-based SPR sensor, MXene, Heavy metals, Arc-shaped fiber.
* Corresponding Author e-mail : norazrienayusoff@um.edu.my
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Characterization of carbon nanomaterials and their composites for thermal
interface applications

Mohsin Ali RAZA
Institute of Metallurgy and Materials Engineering, Faculty of Chemical and Materials
Engineering, University of the Punjab, Lahore, Pakistan

Abstract

Carbon nanomaterials, such as carbon nanotubes, graphene nanoplatelets (GNP), graphene,
graphene oxide, carbon nanofibers (CNF) and carbon black (CB), have been extensively
researched in last two decades owing to their remarkable properties such as high specific
surface, strength, electrical and thermal conductivity. In particularly, thermal conductivity of
these nanomaterials makes them highly valuable fillers for making thermal interface materials
(TIMs). TIMs are used in the form of thermal pastes, adhesives or pads for improving contact
between the mating surface and hence facilitate heat dissipation from microprocessors, semi-
conductor devices and LEDS. This paper will present characterization of various carbon
nanomaterials carried out by scanning electron microscope (SEM), transmission electron
microscope, atomic force microscope, X-ray diffraction (XRD) and Raman spectroscopy. These
carbon nanomaterials-based epoxy and silicone composites were characterized by SEM and
XRD pole figure methods to evaluate dispersion and orientation of carbon nanomaterials,
respectively. The thermal conductivity of the composites was determined by hot disk methods
and heat dissipation ability of these composites in the form of adhesives, pastes and pads was
evaluated by guarded hot plate method. GNP /epoxy and CNF/epoxy composites offered the
best performance as thermal interface adhesives compared to CB/epoxy and commercial
thermal interface adhesive. The thermal contact resistance of the developed adhesives
depends on their viscosity/conformability, bond line thickness, filler particle size, roughness
of the substrate and thermal conductivity.

Keywords: Carbon nanomaterials, carbon nanotubes, graphene nanoplatelet
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Evolution of the structural and thermal properties of Ti-Al Thermal alloys

Salim BOULKHESSAIM, Amel GACEM, Abdelhak FEKRACHE
Physics Department, Faculty of Sciences, University 20 AoGt 1955 — Skikda, PB 12 Skikda,
21000 Algeria.
e-mail: salimbou21@yahoo.fr, s.boulkhessaim@univ-skikda.dz

Abstract

This study focuses on the study of microstructural properties of the binary alloys Ti-Al. A set
of samples alloy Ti-X m. % Al were prepared by vacuum induction HF from mixtures of powders
of Ti and Al purity laboratory cold compacted in pellet form. The search for all possible phases
in the binary alloys Ti-Al was used to identify the microstructure and to the microstructural
evolution in these alloys based on aluminum content. A detailed study of DRX has been
observed on the phases, AlsTi, Al;Ti, TiAl TisAl and which are still subject of research in
materials for industrial applications

Keywords: Ti-Al alloys, XRD, phases, identification of phases, microstructure
* Corresponding Author e-mail: s.boulkhessaim@univ-skikda.dz
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Microstructural and Mechanical Behavior of AM60 Magnesium alloy
Weldment

KABA Liamine **, KELLAI Ahmed?, KAHLA Sami®, DEHIMI Said?, OUALLAM Seddik1?
Research Center in Industrial Technologies CRTI P.O.Box 64, Cheraga 16014 Algiers, Algeria,
kabaO5liamine@gmail.com

Abstract

The aim of this work is to investigate the microstructural behavior of welded joints in
magnesium alloy AM60. In this study, the parts were assembled using the TIG alternating arc
welding process. The welded joint was analyzed using optical microscopy (OM) and scanning
electron microscopy (SEM). The chemical compositions of the existing phases are determined
using EDS and XRD techniques. The mechanical properties of the junction are determined by
a tensile test and a microhardness profile. We find that the metallographic analysis of the joint
shows three zones such as: the base metal (BM), the heat affected zone (HAZ), and the fusion
zone (FZ), due to the thermal effect produced by the TIG heat source. Microstructural and EDS
analysis showed a dendritic structure in the melt zone, with the eutectic Mgl17Al12 phase
surrounded by the a-Mg solid solution. With regard to the mechanical properties, a low
microhardness of order 55 HV was observed in the latter zone, which justifies the coarse
structure of the grains compared with the others.

Keywords: Weldability, Magnesium, Microstructure, TIG Processing, Mechanical properties.
* Corresponding Author e-mail: kabaO5liamine@gmail.com
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Effect of Laser Beam Welding on Microstructural and Mechanical Properties
of 2017-T3 Aluminum Alloy

Said DEHIMIY, Ahmed KELLAIY, Liamine KABA?, Sami KAHLA?, Besma MEBARKI?
1 Research Center in Industrial Technologies, P.O. Box 64, 16014 Chéraga, Algiers, Algeria,
saiddehimi@yahoo.fr
2 Department of Process and Energy Engineering, National Higher School of Technology and
Engineering. 2000 teaching places Sidi Amar, Annaba, Algeria, b.mebarki@esti-annaba.dz

Abstract

Laser beam welding (LBW) has found wide applications in several fields, including electronics,
aerospace, and automobile industries,and others industries. The present research work
evaluates the metallurgical and mechanical behavior of 2017-T3 structural-hardening
aluminum alloy weldment using the fibre laser Yb:YAG welding process. Experiments were
carried out using optical microscope (OM), scanning electron microscope (SEM), X-ray
diffraction (XRD), and mechanical testsby the micro-hardness (HV 0.5). The results show a
significant reduction in weld seam width. A fine dendritic microstructure with epitaxial
orientation in the fusion zone (FZ). The width of the heat affected zone (HAZ) is too thin and
very fine-grained due to the high heat density and high welding speed, which meant that only
the keyhole phenomenon came into play. Vickers micro-hardness values were measured as
145 + 5 HV for base metal. The fusion zone showed the lower hardness values (about 100 + 5
HV).

Keywords: Automatic laser welding, Laser Yb -YAG process, Aluminium, Characterisation.
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Effect of Electrode Coating on the Microstructural and Mechanical Properties
of S235JR Steel Weldment
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kellai.a.a@gmail.com

Abstract

Electrode coating plays a very important role in the manufacturing of low-carbon steel welds.
However, there are few investigations on the effect of coating type on welding quality. In the
present work, the microstructural and mechanical behavior of S235JR low-carbon steel
welded with shielded metal arc welding (SMAW) technique using two different filler
electrodes, the first being the basic-coating electrode E7018 and the second the cellulosic-
coating electrode E7010 was investigated. Experiments were carried out using optical
microscope (OM), X-ray diffraction (XRD), and mechanical tests, such as micro-hardness (HV
0.1) and tensile strength. The results show that the microstructure of the base metal (BM) has
a fine-grained, coaxial, ferrito-perlitic structure. The microstructures of the fusion zone (FZ) of
both welds show the presence of different ferrite morphologies (polygonal (proeutectoid)
ferrite aP, acicular ferrite aA, Widmanstatten ferrite aW and intergranular ferrite al), and
pearlite. There is a clear difference between the two micrographs, particularly with regard to
acicular ferrite, which is fine and in high content in the basic fusion zone compared with the
cellulosic fusion zone. The heat-affected zone (HAZ) of the basic weld is larger than that of the
cellulosic weld. Vickers micro-hardness values were measured as 165 + 5 HV for base metal.
The cellulosic fusion zone demonstrated the lower hardness values (about 145 + 5 HV). The
highest ultimate tensile strength (UTS) observed in the cellulosic welded joint was 445.10
MPa, but the highest elongation (E) was that of the basic welded joint (12.95 %).

Keywords: Low-carbon steel, S235JR, SMAW, Microstructure and mechanical properties.
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Dissociation of W-rich MeC carbide in Co-26Cr-10Ni-8W alloy by plastic
deformation
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Abstract

Abstract- In this study, an attempt to investigate strain-induced phase transformation in Co-
26Cr-10Ni-8W alloy using up to 50% cold rolling has been made. The primarily as-cast
microstructure of Co-26Cr-10Ni-8W alloy consists of MeC and Ma23Cs carbides while the
obtained results showed that MeC carbide is dissociated by the carbon traps in dislocations
generated during the plastic deformation.

Keywords- Cobalt based alloy, Rolling, Carbides, Plastic deformation.
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Abstract

This study investigates the impact of dopant atomic radius of copper, cobalt and cadmium on
the photocatalytic efficiency of anatase TiO; xerogels. 2 at.% of Copper (Cu), 2 at.% of cobalt
(Co) and 2 at.% of cadmium (Cd) are inserted into titanium dioxide (TiO2) lattice as acetates.
The samples were annealed at 550°C for 20 minutes. as confirmed by. All samples crystallize
into pure anatase phase only. The grain size values are 24.01 nm for undoped TiO2, 16.52 nm
for 2 at.% Cu:TiOy, 13,57 nm for 2 at.% Co:TiO, and 9.78 nm for 2 at.% Cd:TiO,. The grain size
decrease (DCu-TiO, > DCo-TiO, > DCd-TiO,) can be correlated to the increase of the atomic
radius (r (A)) of copper (1.86A), cobalt (2.01A) and cadmium (2.43A) (rcu < reo < rca). Also, The
band gap energies (Eg) of undoped TiO2, 2 at.% Cu:TiO,, 2 at.% Co:TiO; and 2 at.% Cd:TiO; are
3.44, 3.34, 3.23 and 3.19 eV, respectively. During 420 minutes, the concentration rates of
methylene blue (MB) are 30% for undoped TiO3, 22% for 2 at.% Cu:TiO2, 15% for 2 at.% Co:TiO2
and 8% for 2 at.% Cd:TiO,. Accordingly, the resulting degradation percentages are 70 % for
undoped TiOz, 78 % for 2 at.% Cu-TiO2, 85 % 2 at.% Co-TiO2 and 92 % for 2 at.% Cd-TiO..
Specifically, the highest degradation percentage of 92% is ascribed to doping TiO, with
cadmium (Cd) since it reveals the smallest grain size (9.78 nm) and the lowest band gap energy
(3.19 eV). This result confirms the observed correlation between a narrower band gap and
smaller particle size with higher degradation efficiency.

Keywords: Sol-Gel, Xerogel, Degradation rate, Methylene Blue, Anatase, TiO»
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Crystal Structure and Hirshfeld Surface Analysis of E-1-(3-nitrophenylazo)-2-
naphtol
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Abstract

In the title compound, the molecule C16H11N303 belongs to the family of azo dyes, and the
asymmetric unit displays an intramolecular N—H---O hydrogen bond. In the light of a single
crystal X-ray study, it is evident that of the tautomeric forms (Azo-hydrazone), the hydrazone
form is the predominant form in the solid state. The naphthol and benzene fragments
attached to the -N=N- moiety adopt the s-trans conformation. Furthermore, the molecules
are nearly coplanar, implying a dihedral angle of 2.63 (5)°. There are only two types of
intermolecular interactions in the crystal structure: strong hydrogen-bonding C—H---O
interactions and m-it stacking interactions. The importance of C— H---O interactions in the
molecular packing is reflected in the relatively high contributions made by O---H/H---O contacts
to the Hirshfeld surface, i.e., 28.5%.

Keywords: Azo dyes, X-ray diffraction, crystal structure, intermolecular interactions,
Hirshfeld surface.
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A Comprehensive Analysis of Chronic Kidney Disease Prediction Through
Machine Learning: Insights from Decision Tree Modeling
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Abstract

This study uses a multidimensional dataset to evaluate the possibility of Decision Tree
modeling for predicting chronic kidney disease (CKD). The procedure entailed methodically
assembling a dataset of patient demographics, clinical characteristics, and test results. This
data was subsequently used to train the Decision Tree model, which identified important
predictors of CKD. The results show that the model is effective in CKD prediction, with an
accuracy of 0.85 (85%). Furthermore, Decision Trees gave a clear and understandable
structure for comprehending the model's decision-making process. Serum creatinine levels,
age, and blood pressure are all important predictors of CKD. These findings show that the
model could be useful in clinical settings to help patients make decisions about their care.
However, limits exist due to the dataset's size. To solve this and increase the model's
generalizability, future research should focus on collecting larger datasets, studying more
features, and experimenting with alternative Al techniques to improve prediction accuracy.
Overall, this study advances CKD prediction by proving the potential of Decision Trees and
underlining the need for interpretable models in healthcare applications. It lays the path for
future research targeted at fine-tuning the model for real-world therapeutic applications.

Keywords: Chronic Kidney Disease, Artificial Intelligence, Decision Tree Modelling, Matrix

Flow Chart, Healthcare applications, Model Hyperparameter tuning
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Effect of Niobium on Microstructural Evolution of Co-Cr-Mo Alloy During
Aging Process at 850°C
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Abstract

The current research examined the influence of adding niobium on the microstructural
transformations of a cobalt-chromium-molybdenum alloy (CCM) during heat treatment. The
study utilized metallographic analysis, Scanning Electron Microscopy (SEM), Energy Dispersive
X-ray Spectroscopy (EDS), and hardness measurements to evaluate the alloy. The results
showed that the transformation from the unstable face-centered cubic (FCC) phase to the
hexagonal close-packed (HCP) phase during aging was highly sensitive to the heat treatment
parameters. Furthermore, the hardness testing revealed increased hardness resulting from
reduced grain size and the conversion of the dendritic morphology to an equiaxed structure
with niobium addition. This was attributed to the increased formation of niobium carbide
particles in the microstructure. Overall, the addition of niobium and resulting microstructural
changes are expected to enhance the performance of this alloy for medical implant
applications.

Keywords: cobalt-chromium-molybdenum alloy, Heat treatment, Niobium, Martensite phase.
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Structural, Electronic, Elastic, Magnetic and Optical Properties of BaXN3(X=K,
Rb) perovskites: An Ab-initio DFT Study
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Abstract

The full-potential linearized augmented plane waves (FP-LAPW) method, which is based
entirely on functional density theory (DFT), is used to investigate the structural, electronic,
magnetic, optical, and elastic properties of BaXN3(X=K, Rb). This method also employs the
Generalized Gradient Approximation (GGA) and a modified Beck Johnson TB-mBJ potential in
the exchange correlation term. When the resulting structural properties were examined, the
findings showed that our compounds are best stable when they are configured as
ferromagnetic materials. The formation energy value demonstrated that these chemicals
could be produced experimentally. Additionally, the estimated band structures show that
BaXNs(X=K, Rb) exhibits half-metallic behavior with an indirect band gap. The total and partial
density of state curves were used to assess the contributions of the various bands.
Additionally, we discovered that the total magnetic moment is an integer of 6 uB, confirming
the half-metallic nature. The primary source of the magnetic moment is the spin-polarization
of the p electrons in N atoms. 2 The mechanical stability of these compounds has been
discovered. The elastic parameters are obtained, including the elastic constants, bulk
modulus, anisotropy factor, Poisson's ratio, and Pugh's ratio. The optical spectra are calculated
for the energy range of 0 to 30 eV, including the real and imaginary components of the
dielectric function, extinction coefficient, and refractive index.

Keywords: Density Functional Theory, Structural Properties, Electronic Properties, Optical

Properties and Elastic properties
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Numerical calculation of applied strain value in strain-induced martensitic
transformation during rolling process in cobalt-chromium-molybdenum alloy
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Abstract

This research aimed to explore the effect of strain-induced martensitic transformation in the
cobalt-chromium-molybdenum alloy during the cold rolling process. The strain applied during
the rolling process was assessed and calculated by simulating the cold rolling process using
Abacus software. The simulation results, which included thickness reductions of 10%, 20%,
and 30%, indicated that a reduction of 30% was not feasible due to the emergence of cold
cracks during the process. The findings suggest that the rolling process led to the martensitic
transformation in the cobalt-chromium-molybdenum alloy. Consequently, the acceleration of
this transformation could enhance the properties and applicability of this alloy.

Keywords: Co-Cr-Mo alloy, Strain-induced martensitic transformation, rolling process, abacus

software.
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Evaluation of the Cumulative Energy and Temperature at the Interface in Dry
Friction of a Couple Steel as a function of Hardness

A. Elhadi
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Abstract

This work consists of studying the determination of the temperature at the interface in the
dry friction of a tribological couple in steel including the pin (fixed) in low alloy AISI 4140 steel
against a steel disc (rotating) medium hard carbon AISI 1055. The parameters: Normal load
applied, sliding speed, hardness of the material (ranges between 35 HRC and 50 HRC after
undergoing tempering heat treatment at temperatures between 250 2C and 550 2C) and
coefficient of friction resulting from the friction of the couple during the tests, play a very
important role on the thermal effects of the surfaces. The Archard model was used to
determine cumulative energy and the temperature at the interface of the tribological couple,
using the parameters mentioned above. The coefficient of friction changes its value between
0,41 to 0,52 and the resulting contact temperature varies between 216 2C and 313 eC.

The results obtained showed that the contact temperature increase proportionally with the
hardness of the pin material. The contact area between disc and pin is inversely proportional
to the increase in the hardness of the pin.

Keywords: Steels, Hardness, Friction, Cumulative energy, Temperature of contact
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Computational determination of structural, electronic, magnetic and elastic
properties of newly predicted O2XF (X=Ca, Sr and Ba) do full-Heusler alloys as
potential spintronic materials
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Abstract

Structural, electronic, magnetic, elastic and optical characteristics of d° full-Heusler alloys
O2XF (X=Ca, Sr and Ba) are investigated by using First-principles study based on density
functional theory. Full-potential linearized augmented plane wave method is used to study
these compounds in WIEN2k. The generalized gradient approximation that Perdew—Burke—
Ernzerhof developed is used to deal with the exchange correlation function, The Trans-Blaha
modified Becke-Johnson (TB-mBJ) approximation is employed to determine electronic
properties with accuracy and precision. The results showed that the ground state of four
compounds was the Hg,CuTi-type structure in the ferromagnetic state. The elastic
characteristics have been employed with the IRelast package, which is already included into
WIEN2K. Band structure and density of states are used to describe electronic properties which
indicate the half-metallic nature of these compounds. O;BaF, O,SrF and O,CaF exhibit half-
metallicity with band gaps of 10.56, 11.24 and 10.08eV respectively with mBJ-GGA-PBE in the
spin-up channels whereas spin-dn channels are conducting. The total magnetic moments of
O2XF (X=Ca, Sr and Ba) compounds were obtained 3uB per formula unit at the equilibrium
lattice parameter, which were in agreement with Slater—Pauling rule M;,; = (24 — Z;o¢)Up-
Our compounds are mechanically stable and reveal ductile nature. The obtained results reveal
that our compounds are HM ferromagnets with perfect spin polarization in the absence of
transition metals which make them promising candidates for spintronic devices.

Keywords: d° Half-metals, First principles calculation, WIEN2k, Half-Heusler alloys; Half-
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Elaboration and characterization of sandcrete based on sand and fillers from
demolition waste
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Abstract

The demolition of buildings produces a significant amount of waste, which poses a serious
problem. Reusing the latter as a new construction material gives a second life to this type of
material which fits perfectly into a circular economy. The objective of this work is to evaluate
the influence of the recovery of demolition waste, such as sand and filler, on the physical and
mechanical characteristics of sandcrete. The experimental study focused on the use of this
waste as sand 0/5 (replacement of natural quarry sand with recycled sand) and as fillers. Two
sands and two recycled fillers are used in this study: sand and filler of recycled concrete and
sand and filler of recycled glass. The results obtained show that the properties of concrete in
the fresh state (workability and density), the mechanical characteristics (resistance in
compression and traction by flexion) as well as the transfer properties are affected by the use
of sand and recycled fillers.

Keywords: sandcrete recycled sand, recycled filler, workability, mechanical characteristics.
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Structural and Thermal Stability of Nanocrystalline Stainless Steels: An
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Abstract

The thermal stability and retention of the initial microstructure and mechanical properties are
crucial for the consolidation of nanocrystalline stainless steel powders produced through the
powder metallurgy route as well as for high-temperature structural applications of
nanocrystalline bulk stainless steels. In this study, nanocrystalline stainless steels with nano-
sized oxide additions (Y,03) were synthesized using high-energy mechanical alloying.
Microstructural evolutions as a function of annealing temperatures were investigated in
detail. The dependence of hardness on the microstructural evolution was utilized to study the
mechanical changes. The relative importance of nano-sized oxide additions was discussed in
various temperature ranges with respect to grain growth.

Keywords: Nanocrystalline, Thermal stability, Grain growth, Stainless steel, Deformation

induced martensite
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Abstract

Abstract- Post weld heat treatment (PWHT) is a necessary method in the welded pressure
vessels to increase the mechanical/metallurgical properties. In the current investigation,
creep buckling analysis of a vertical pressure vessel made of SA-516 G70 during local post weld
heat treatment at 650°C by isochronous stress strain curve obtained by Omega method based
on API 579-1/ASME FFS-1 is presented.

Keywords: PWHT, SA 516 G70, creep buckling, isochronous stress strain curve
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Influence of Copper on The Thermophysical Properties of a Green Mold
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Abstract

The aim of this work is to study the influence of copper on the thermophysical properties of a
greensand mold during solidification of an A1100 pure aluminum casting. The silico-clay mold
contains 4% water and 8% bentonite. Three mold conditions were studied: mold without
copper, mold with two copper plates and mold with four copper plates. These plates, 1 mm
thick and spaced 10 mm apart, are arranged in a plane perpendicular to the part's lateral faces.
The study was limited to heat propagation in a single direction parallel to the plates, across
the entire width of the mold. The instrumented molds were cast from pure aluminum at
melting temperature. The thermophysical properties of each mold were calculated from the
recorded temperature profiles, using the casting method. Temperature trends in the molds
and comparative histograms of thermophysical properties were analyzed. Generally speaking,
the results obtained show a fairly clear influence of copper on the mold's thermal behavior.

Keywords: Thermophysical properties, silico-clay mold, heat transfer.
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Correlation between hardness and mechanical characteristics of HDPE
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Abstract

The development of increasingly efficient materials is one of the concerns of manufacturers.
The cost of the raw material, the ease of implementation shape of the parts, weight and
recycling are also parameters to take account. Among the different families of materials,
polymers take an important place because its properties can be adapted to the use by the
incorporation of carbon black This work is a contribution to the development of a method
simple to identify the properties of HDPE materials to respond to defects or incorrect behavior
generated by the manufacturing process also allow easy and meaningful identification of parts
defective. Our investigation focused on pure materials HDPE 5502 and HDPE TR144 produced
by an Algerian polyamide company SP2K. First data exhaustive characterizing the rheological
properties of HDPE materials which are systematic

Keywords: Black carbon 1, HDPE2, hardness3.
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Nokta Diren¢ Kaynaginda Olusan Manyetik Alanin Farkli Malzemelerden
Tasarlanan Kaynak Fikstiirleri Uzerindeki Etkilerinin Sonlu Elemanlar
Yontemiyle Analizi

Cihan YAKUPOGLU?3, Halil KIRDEMIiR23, Mert APAPYDIN?", Faruk VAROL?2
1 Sakarya Universitesi, Mithendislik Fakiiltesi, Makine Miihendisligi, Sakarya, TURKIYE,
sakaryauniversitesi@hs01.kep.tr
2 Sakarya Uygulamali Bilimler Universitesi, Karasu MYO, Sakarya, TURKIYE,
sakaryauygulamalibilimler@hs01.kep.tr
3 Akpres Metal Yedek Parca Mak. San. Ve Tic. A.S., Ar-Ge Boliimii, Sakarya, TURKIYE,
akpres@akpres.com.tr

Ozet

Bu c¢alismada otomotiv gévde ve sasi pargalarinin iretiminde kullanilan aliminyum ve celik
malzemelerin, robotik nokta diren¢ kaynagl prosesinde kullanilan fikstirlerin birlestirme
esnasinda olusan yiksek akimlar karsisinda manyetik 6zellikleri arastiriimistir. Bu amagla,
bilgisayar destekli tasarim programi ortaminda, lineer ve non-lineer geometrilere sahip fikstur
ekipmanlari tasarlanmistir. Fikstlir materyali olarak st52-3 (yapisal gelik) ve yliksek manganezli
manyetik 6zellik gbstermeyen celik segilmistir. Tasarlanan fikstiir bilgisayar destekli analiz
programinda modellenerek 8000 amper degerinde akim uygulanmistir. Bilgisayar ortaminda
modellenen fikstir sonlu elemanlar yontemi kullanilarak magneto-statik olarak inclenmistir.
Analiz sonucunda, iki farkli materyale sahip fikstirler Gizerinde olusan manyetik alan siddetleri,
manyetik aki yogunluklari ve manyetik aki yonelimleri elde edilmistir. Analiz bulgularinca non-
lineer geometriye sahip tasarimlarda daha fazla manyetik alan olusumu gozlenmistir. Yiiksek
mangenezli manyetik olmayan gelikte olusan manyetik alan siddetlerinin st52-3 (yapisal gelik)
celige gore daha az oldugu gorilmdistir. Tasarlanan fikstlirde karmasik geometriye sahip
olmayan bolgelerde daha az manyetik aki gecisi tespit edilmistir. Fikstlr ekipman Gizerindeki
bosluklu yapilarin manyetik alan siddetlerini arttirdig1 gézlemlenmistir.

Anahtar Kelimeler : Manyetik alan, Sonlu elemanlar analizi, st52, Yiiksek manganezli manyetik
olmavyan celik
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Construction Chemicals Containing Unary, Binary and Ternary Binders
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Abstract

Cement-based construction chemicals contain fillers, additives, and mineral binders such as
ordinary Portland cement (OPC), calcium aluminate cement (CAC) and calcium sulphate
phases. Each raw material has a unique function, forming a holistic effect on the final product.
The mineral binder systems used in construction chemicals can be unary, containing only OPC;
binary, containing combinations of OPC, CAC, or calcium sulphate phases; or ternary,
containing a combination of OPC, CAC, and calcium sulphate phases in varying ratios. For fast-
setting applications, mostly CAC-contained systems are preferred, while for moderate-setting
applications, mostly OPC-contained systems are favored. Calcium sulphate phases control the
reaction rate. The performance of the product is based on its raw materials, determined by
the mechanical properties of the formed structure after the reaction with water, a process
called hydration. Although the properties of construction chemicals such as ceramic tile
adhesive, self-leveling underlayment, and grout mortars differ depending on the usage area,
they are expected to exhibit good adhesion, slip resistance, compressive properties, durability
against extreme conditions, and adjusted rheological properties for user-friendly applications.
Within the framework of the study, an investigation into the connection between the
rheological profile of the products and the hydration response monitored by XRD and FT-IR
was carried out. According to the results, increasing the ratio of CAC leads to an increase in
viscosity due to differences in hydration compared to OPC. The inclusion of polymeric
additives also alters the rheological profiles by decreasing viscosity, even in the presence of a
high ratio of CAC.

Key Words : Cement, Hydration, Construction Chemicals, Rheology, XRD, FT-IR
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Ozet

Aliminyum ve alasimlari dokdlebilirlik, iletkenlik, korozyona karsi direng, hafiflik ve diger pek
¢ok avantajli 6zellikleri sayesinde otomotiv, havacilik, savunma, makine imalat endustrisi gibi
bircok alanda yayginca kullanilan énemli bir mihendislik malzemesidir. Aliminyum doékim
alasimlarindan kalite beklentisindeki artisa bagh olarak farkli alasim elementi ilaveleri ile
alasim ozelliklerinin karakterizasyonuna yonelik ¢alismalar devam etmektedir. Bu ¢alismada
A356 aliminyum dokim alasimina %0,03, %0,06 ve %0,1 Erbiyum (Er) ilavesinin alasimin
akicihgina etkisi kokil farkh kesit kalinliklarina sahip doért kanalli akicilik kalibi ve spiral akicilik
kaliplara dokudlmdistir. Sivi metal temizliginden kaynakl hatalarin sonuclari etkilenmesinin
onine gecilmesi icin sivi metal dokiim 6ncesi gaz giderme yontemi ile temizleme islemine tabi
tutulmustur. Kesit kalinliklarinin farkli olmasi dort kanalli akicilik kalibi degerlendirmesini
zorlastirdigindan Akicilik indeksi ile degerlendirilmistir. Elde edilen sonuglarda Er ilavesinin
artinlmasiyla alagsimin akiskanhginin azaldigi tespit edilmistir.

Anahtar Kelimeler: A356 dékiim alasimi, Akicilik, Akicilik indeksi, Erbiyum ilavesi, Sivi metal
temizligi
*{lgili yazar e-posta: mcolak@bayburt.edu.tr
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Contribution to innovative concrete ovens for prefabrication

Ben Khadda BEN AMMAR?*
! Mohamed Kheider University, Department of Civil and Hydraulic Engineering, Biskra,
Algeria, b.benammar@univ-biskra.dz

Abstract

The prefabricated concrete industry using solar energy is one of the most complete materials
available to the architect today to translate his vision of buildings and works.

Prefabrication has its advantages for the environment. Its durability helps to preserve natural
resources, since it reduces the need for maintenance and reconstruction.

The objective is to solve two problems; the first is to accelerate the hardening of fresh
concrete to reach mechanical resistance values, in a few hours, around 65 to 75% of the
resistances at 28 days of normal hardening. The second is to use solar energy as a source of
heat, non-polluting to the environment meeting the requirements of the sustainable
development policy; this choice is justified by the abundance of renewable sources on the
Algerian national territory.

Keywords: Precast concrete, Steaming, Solar energy, Mechanical resistance, Environment.
* Corresponding Author e-mail: b.benammar@univ-biskra.dz
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Kiiresel Grafitli D6kme Demirlerin Ozelliklerine Farkli Ostemperleme
Sicakliklarin Etkisinin incelenmesi

Ahmet Bugra KEYVANKLI*?" ve Senol YILMAZ?
! Ferro D6kiuim Sanayi ve Dis Ticaret A.S, Ar-Ge Merkezi, Kocaeli, Tiirkiye
2 Sakarya Universitesi Universitesi, Mithendislik Fakiiltesi, Metalurji ve Malzeme
Muhendisligi Bolimd, Sakarya, Tirkiye

Ozet

Klresel grafitli dokme demirlerin mekanik ve mikroyapi ozellikleri 6stemperleme olarak
adlandirilan bir isil islem ile iyilestirilebilmektedir. Ostemperleme islemi, parcanin kalinligina
bagl olarak belirlenen bir siire boyunca, 240-400°C arasindaki sicakliklarda tuzlu su
banyosunda bekletilerek gerceklestirilir. Ostemperlenmis kiiresel grafitli dokme demirlerin
mekanik ve mikroyapi Ozellikleri; dékim pargasina, tuzlu su banyosunda yapilan
ostemperleme sicakligi ve siresine bagl olarak degisiklik gostermektedir. Tuzlu su
banyosunda o6stemperlenme islemi sonrasinda osferrit (ignemsi ferrit) ve yiksek karbonlu
dstenit yapilari olusmaktadir. Ostemperleme sicakligi arttikca, yiiksek karbonlu &stenit orani
artis gostermekte ve bu durum da malzemenin uzama degerlerini arttirmaktadir.

Bu calismada; bakirli bir bilesim hazirlanarak sivi metalin, kum kaliba dokilmesi yontemi ile y-
blok seklinde kiiresel grafitli dskme demir numuneler iretilmistir. Uretilen numuneler 900-
950°C sicakhginda 90-120 dakika 6stenitleme ile 335-365°C ve 245-275°C sicakliginda 90-120
dakika 6stemperleme prosesine tabi tutularak 6stemperlenmis kiresel grafitli dokme demir
malzemesi elde edilmistir. Elde edilen Grlinlerin akma mukavemeti, cekme mukavemeti ve
uzama gibi mekanik ozellikleri incelenirken ayrica optik mikroskop ve taramali elektron
mikroskobu ile mikroyapi 6zellikleri de arastiriimistir. X-ray diffraction (XRD) yontemiyle hem
as-cast hem de Ostemperlenme sonrasi malzemelerde kristal fazlarin varligi belirlenmistir.
Elde edilen sonuclar bakirl alasimda distk sicaklikta 6stemperlenme sonrasi yliksek karbonlu
Ostenit miktarinda ve uzama degerlerinde bir diisiis oldugunu gostermistir

Anahtar Kelimeler : Kiiresel Grafitli Dékme Demir, Ostemperleme, ADI, Bakir,
* flgili yazar e-posta : ahmet.bugra@efesan.com.tr
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Structural and Morphological Analysis of Borided 2842 steel: The Effect of
Boriding Temperature

Hasan Onur TAN*, Selcuk ATASOY! and Sitki AKTAS?
! Giresun University, Department of Mechanical Engineering, 28200, Giresun, Tiirkiye

Abstract

2842 is a type of cold work tool steel featuring a balanced composition of elements such as
chromium, tungsten, and manganese, designed for use at room temperature. Boriding is a
surface hardening process that can be applied to many ferrous and non-ferrous alloys through
a diffusion mechanism influenced by temperature. This process is typically conducted within
a temperature range of 700 to 1400 °C, lasting from 1 to 16 hours [1]. One method of boriding,
solid boriding, utilizes Ekabor Il powders. In this method, Ekabor Il is placed into a leak-proof
stainless-steel box, with the samples to be borided positioned inside for the process [2]. In this
study, 2842 cold work steel was borided at 900°C, 950°C, and 1000°C for 4 hours. To
investigate the effect of boriding temperature on the structure and morphology of the 2842
steel, surface morphology analysis, structural analysis, and boriding thickness measurements
were conducted using a X-ray diffraction (XRD), and scanning electron microscopy (SEM),
respectively.

The boride layer thickness and structural characteristics of the steels were compared based
on the boriding temperature. Therefore, it was observed that the boride layer thickness values
increased with the increase of boriding temperature.

Keywords: 2842 steel, Boriding, Boriding Temperature, Thickness of the Borided Layer,

Characterization
*Corresponding author: hasan.tan@giresun.edu.tr
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Phy-X/PSD ve XCOM ile Bi,03 katkisinin bazalt camlarinin radyasyon
kalkanlama 6zellikleri iizerindeki etkisinin aragtirilmasi

Bilgehan GUVENY", Ediz ERCENK? ve Senol YILMAZ!
1 Sakarya Universitesi, Metalurji ve Malzeme Miihendisligi B&limdi, Sakarya, Tiirkiye
bilgehanguven@akdeniz.edu.tr, ercenk@sakarya.edu.tr, symaz@sakarya.edu.tr

Ozet

Bu galismada, Bi,O3 katkisinin bazalt camlarinin gama isini radyasyon kalkanlama 6zellikleri
uzerindeki etkisi teorik olarak arastiriimistir. Dogal volkanik kayag bazalt bilesimine agirlikga %
10-50 oraninda Bi;0s ilave edilerek camlar uretilmistir. BioOsz icermeyen Bi-O numunesi 2,729
g/cm3 ve agirlikga % 50 Bi,Os iceren Bi-50 numunesi 4,018 g/cm? yogunluk degerine sahiptir.
Camlarin yogunluk degerlerinde Bi>Os katki oraniyla lineer bir artis oldugu goérilmustir.
Camlarin teorik kitle zayiflama katsayilari (um, cm?.g2) Phy-X/PSD yazilimi ve XCOM veri
tabani kullanilarak 0.015-15 MeV arasinda olglilmustiir. Ayrica daha detayli analiz yapilmasi
amaciyla yari-deger kalnlik (HVL), ortalama serbest yol (MFP), etkin atom numarasi (Zetkin),
etkin elektron yogunlugu (Netwin) gibi radyasyon parametreleri de hesaplanmistir. Cam
bilesimine ilave edilen Bi,O3 oranindaki artisla radyasyon kalkanlama o6zelliklerinde biitiin
enerji seviyelerinde 6nemli iyilesmenin oldugu gérilmistir. Elde edilen bitin sonuglar Bi;O3
katkisinin bazalt camlarinin radyasyon kalkanlama kabiliyetini arttirdigini ve bu camlarin
radyasyon zirh alaninda uygulama potansiyeline sahip oldugunu gostermistir.

Anahtar Kelimeler: Bazalt, Bi,Os, Radyasyon Kalkanlama , Phy-X/PSD, XCOM
* {Igili yazar e-posta : bilgehanguven@akdeniz.edu.tr
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Derin Ogrenme Tabanli Nesne Tespitinin Evrimi

Amirali SAEIY*
1Ege Universitesi, Elektrik-Elektronik Mihendisligi Bolimdi, izmir, Turkiye,
amirsaid5@gmail.com

Ozet

Gunlimizde otonom sistemlerin daha ileri bir seviyeye ulasabilmesi icin yapay zeka
teknolojileri ile donatilmig sistemlere gereksinim duyulmaktadir. Gegmiste yapay zeka da karar
verme veya tahmin olusturma sireclerinde sadece makine 6grenmesi algoritmalar
kullanilmistir. Fakat giinimiz teknolojisinde insan faktoriine olan baglilik git gide azalmakta
ve yerini derin 6grenme tabanli sistemlere birakmaktadir. Derin 6grenme yontemleri, birgok
arastirma ve uygulamada; gorintl isleme ve biylik miktardaki verileri basarili bir sekilde
yorumlama yetenegine sahiptir. Ozellikle gériintii isleme alaninda, nesne tespiti son yillarda
Uzerinde calisilan popiler bir konu haline gelmistir. Nesne tespiti, belirli bir sinifa ait olan
insanlar, hayvanlar veya arabalar gibi gorsel nesnelerin dijital gortintilerde tespit edilmesiyle
ilgilenen 6nemli bir bilgisayar gorustinin goérevidir. Bu ¢alismada nesne tespitinin tarihgesi ve
evrimi konusunda bilgi verilmistir ve nesne tespiti icin glincel ve yaygin kullanilan derin
o6grenme tabanli yontemler birbirleriyle karsilastirilmistir. Ayrica nesne tespitinin uygumalari
ve son yillarda hangi alanlarda kullaniliyor konusu irdelenmistir.

Anahtar Kelimeler : Yapay Zeka, Derin Ogrenme, Goriintii isleme, Nesne Tespiti.
* jIgili yazar e-posta : amirsai45@gmail.com
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Use of Nanoclay-Containing Lid Packaging Film in Lavender Essential Oil
Packaging

Merve Seyma PAMUKCU?, Erman DUMAN?Z"
1Afyon Kocatepe University, Faculty of Engineering, Department of Food Engineering,
Afyonkarahisar,Turkey, (ORCID: 0009-0002-3277-031X), merveseymapamukcu@gmail.com
Z*Afyon Kocatepe University, Faculty of Engineering, Department of Food Engineering,
Afyonkarahisar, Turkey (ORCID: 000-0003-3405-9572), eduman@aku.edu.tr

Abstract

In this study, an environmentally friendly nanoclay-containing polymeric film (NPF) that can
be used instead of environmentally damaging plastic lids used in food packaging was produced
and its effect on the shelf life of lavender essential oil was examined by using it as a lid
packaging film in the packaging of lavender essential oil.

For this purpose, lavender essential oil was covered with nanoclay-containing polymeric films
and physicochemical analyzes were carried out in the control group, 2nd month, 4th month
and 6th month. SEM analysis was applied to the produced nanoclay, and biodegradability,
haze and FTIR analyzes were applied to the produced film. Then, acidity, peroxide, color,
refractive index, viscosity and essential oil components analyzes were applied to the stored
essential oil at specified intervals for 6 months.

As a result of these analyses, it was seen that the film showed a 31.74% deterioration in nature
in the 6-month period, and the haze analysis result was determined as 87.17%. Acidity value
(0.38%-0.68%), peroxide number (3.46-9.06), color results of lavender essential oil during
storage *L (40.63-67.86), *a (-0 .89/-1.56), *b (3.92- 5.23), refractive index results (1.4578-
1.4632) viscosity results (2.78-6.87 mPa) and dominant essential oil components linalyl
acetate (27.04%-31.74%) and linalool (42.80%-46.6%), lavandulyl acetate (1.25%-1.35%), 1-8
cineole (3.44%-4.29%), camphor (4.07%-5.26%) and borneol (2.18%-2.89%). In line with these
results; It has been determined that the nanoclay-containing polymeric films produced as lid
packaging have as much protective effect as the plastic lid.

Key words: Biodegradable Film, Lavandula Angustifolia, Nanoclay, Pack, Physico-Chemical
* Corresponding Author e-mail : eduman@aku.edu.tr
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Manyetik Alan Azaltan Firin Cami
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Ozet

Bu calismada, beyaz esya olarak her gecen giin kullanimi artan mikrodalga firinlarin ¢alisma
prensibi kaynakli, kullanilmasi elzem olan ve magnetron tarafindan tretilip, igerisinde bulunan
besinlerin igerdigi su molekilleri ile etkilesim sonrasinda sicakhk artisi olusturan
elektromanyetik dalgalarin firin disarisina etki etmesinin 6nlenmesi icin kullanilan metal
Izgarana yerine alternatif bir malzeme ile ayni islevi ya da daha iyisini gostermesidir.
Mevcutta kullanilan metal 1zgara, firinin i¢ yapisinda metal ¢erceveler ile olusturulan faraday
kafesinin bir ylzeyini olusturmaktadir ancak bu izgaranin metal sektori tGriini olmasi kaynakli
karbon ayak izinin yiksek olmasi, Gretim sonrasinda montaj prosesinde iscilik, zaman ve
malzeme kayiplarina neden olmasi kaynakli faraday kafesinin bu i1zgara tarafindan olusturulan
ylzeyinin metal igerikli elektrik iletkenligine sahip boya ile kaplanmis bir cam ile saglanmasidir.
Kistas olarak alinana ve EU bolgesinin standardi olan maksimum mikrodalgalar 6l¢iim yasal
degeri 1.6 mW/cm?dir. Proje nihai sonucu bu degerin altina inilmesidir.

Mevcut firinlarda cam ylzey firin i¢ haznesinin, son kullanici tarafinda gériinmesinin istenmesi
sebebi ve temizlenmesin kolay olmasindan dolayi tercih edilmektedir. Mevcutta kullanilan
cam sadece bir baski islemi ile kullanilmaya devam edilecek ancak metal 1zgaranin maliyet,
Uretim ve montaj zorlugu gibi olumsuz etkenlere sahip olmadan faraday kafesi prensibinden
yararlanilmaya devam edilecektir.

Cam ylizeyine uygulanacak olan elektrik iletkenligine ya da manyetik alan olusturma 6zelligine
sahip baski boyalari ile faraday kafesinin tamamlanmasi saglanacaktir. Bu baskilarda
kullanilacak olan boyalar glimis, bakir, altin ve karbon igerikli olarak piyasada bulunmaktadir,
yapilan literatlir g¢alismalari ve Yorglass firmasi deneyimlerinden dolayl organik igerikli
boyalarin cam ylizeyindeki mekanik ve fiziksel 6zelliklerinin istenilen seviyede olmamasinda
dolayi inorganik icerikli boyalar kullanilacaktir.

Kullanilacak boyanin belirlenmesi icin glimus, bakir, altin ve karbon icerikli boyalardan karbon
icerikli boyalar organik icerikli oldugu icin sadece deger karsilastirmasi icin kullanilmistir.
Gumius, bakir ve altin icerikli boyalar ile yapilan denemelerde elektrik iletkenligi siralamasi
Gumus>Altin>Bakir seklindedir, dlciimler voltmetre ile ugtan uca 6lciim ile yapilmistir. Hem
elektirik iletken seviyesi hem de maaliyet hesabi yapildiginda gimis icerikli boyalarin
kullanimina karar verilmistir.

Literatiirde iletken boya, iletkenlik direnci 10-5 — 10-9 Q.cm araliginda olan boyalar olarak
tanimlanmaktadir. Deneme yapilan camlarda deger araliklari bu degerleri karsilamaktadir.
Boyanin cam ylzeyine uygulanmasinda serigrafi baski yontemi kullanilmistir ve yontem geregi
kullanilacak olan ipeklerin boya gecirgenlik seviyelerine gére 3 farkli degerde ipek(77-90-
120T), kullanilan boyalarin % olarak icerdikleri metal igeriklerin, oranlarina gére 3 farkli degere
sahip boya(40-50-60) ve farkli deseneler ile olusturulan desen kalinhgi, baski mikron kalinhgi
gibi 3 farkli deger ile 27 farkli deneme sonucu degerlendirilmistir ve optimum deneme
sonucuna gore nihai Uriin denemelerine gegilmistir.
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Boyalarin uygulandigi camlarin élgiimlerinde orta bolgelerinde elektromanyetik dalga ¢ikisinin
kabul edilebilir seviyede oldugu gorilmistur. (0,8-1,2 mW/cm?) Kapak kenar bolgelerinde ise
camin kapak kenarlarina istenilen yakinligin, kapak tasarimindan dolayi yaklasamadig igin
manyetik dalga 6l¢limi 3-5 mW/cm? arasinda 6lgtilmektedir. Kapak tasariminin degistirilmesi
ile cam kenarlarinin firin geperine yakinlasmasi sonrasinda 0,8-1,2 mW/cm? degerlerine
yaklasiimasi hedeflenmektedir.

Anahtar Kelimeler: Mikrodalga Firin, Faraday Kafesi, Giimis icerikli Boya, Elektrik iletkenligi,
Manyetik Alan

* flgili yazar e-posta : omer.gunes@yorglass.com
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Obtaining Easy to Clean Oven Glasses Using the Sol-Gel Method

Duriye KOK*
Orcid: 0009-0005-2233-7776
Yorglass Cam San. Ve Tic. A.S.
duriye.kok@yorglass.com

Abstract

In this study, the effects of various parameters such as the type of glass after coating, chemical
composition and concentration, temperature, duration, etc., on the mechanical resistance
(particularly scratch resistance), optical properties, thermal durability, corrosion resistance,
gloss value, oleophobicity, and hydrophobicity of easy-to-clean coated glass were analyzed for
the white goods sector, which has high hygiene expectations. Two different solutions were
prepared using tetraethyl orthosilicate (TEOS, 99%) and ethanol (EtOH, 99%), Titanium
tetraisopropoxide (TTIP, 97%), methyltrimethoxysilane (MTMS, 95%), and hydrochloric acid
(HCl) via the sol-gel method. Coatings were applied to the glass surface by the spray method
and then dried. The contact angle measurements, which are crucial for easy cleanability after
coating, were recorded as 102 degrees and 94 degrees. After subjecting the coated glasses to
an annealing process at 350 degrees for 30 minutes, the contact angles were measured as 95
degrees and 90 degrees. To assess the functionality of the coatings, various substances such
as milk, oil, ketchup, lemon, vinegar, and coffee were spilled onto the glasses with different
coatings and left in an oven at 300 degrees for 30 minutes. After this process, contact angle
measurements were taken for oil and water on the surfaces with stains, and the contact angles
before and after the tests were compared to evaluate the functionality of the coating.

Keywords : Easy cleanability, Oleophobicity, Hydrophobicity,
* {Igili yazar e-posta : duriye.kok@yorglass.com
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Kinetics of Dependent on Time the Cake Thickness Formation in Pressure and
Non-Pressure (Slip) Ceramic Casting

Isil KUTBAY?"
! Department of Electronics and Automation, Biomedical Devices Technology Program,
University of Health Sciences, Uskudar ,Istanbul, 34668, TURKEY

Abstract

Pressure and non-pressure (slip) ceramic casting methods are used to produce complex
shaped ceramics by pouring casting slurry, which becomes fluid with the use of materials such
as binders, deflocculating agents and water, into suitable casting molds prepared by creating
models according to the desired product in industrial applications. The slurry can be fluidized
by the defloculant agents in the solutions of high volume solids containing ceramic powders.
Due to the absorpsing properties of the casting molds by capillary forces, the cake thicness is
formed to are been filtered the water from the suspending to casting mold and a densely
paced layer of particles to be deposited againt the mold wall. While In non-pressure casting,
the separation of water from the the slurry to the casting mold obtains spontaneously
depending on the absorption ability of the casting mold through capillary forces, In pressure
casting, this separation mecanism obtains by externally applied to slurry pressure that
activated the absorping properties of its.

In the present study, the cake thickness formation was obtained by applying non-pressure and
pressure ceramic casting methods with using the slurry which specially prepared ceramic raw
material compositions such as granulated ceramic powder, deflocculating agents and water in
industrial applications. The kinetics of cake thichness formation from slurry was studied using
two different methods. The kinetics of dependent on time the cake thickness formation with
the effect of the pressure applied were evaluated. Accordingly, the values of the calculation
and the values of the experimental measurements for the kinetics of cake formation
mechanism were shown as parabolic graphs. Depending on the applied pressure, in pressure
casting it has been observed that the cake thickness formation kinetics was to up 7 times faster
and the green density was to obtain more than in non-pressure casting.

Key Words: Non-pressure (Slip) casting, Pressure casting, The kinetics of ceramic cake

thichness formation, Casting time
* Corresponding Author e-mail: isil.kutbay@sbu.edu.tr or kutbay2001@yahoo.com
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Investigation of the Effect of Heat-treatment on Charpy Impact Energy of 3D
Printed Ti6Al4V Specimens
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Abstract

One of the inevitable problems in 3D printed specimens is the presence of porosities that leads
to reduce the mechanical properties. In this research, 3D printed specimens made of Ti6Al4V
alloy were produced utilizing SLM (Selective Laser Melting) process. By performing heat-
treatment at 900°C, its effect on different porosity content and in particular, on Charpy impact
energy at different temperatures was investigated. To determine the phases in the
microstructure of the specimens, X-ray diffraction method (XRD) was used. Microstructural
evaluation was carried out with elaborate investigations by optical and scanning electron
microscope (SEM). The results show that in specimens without porosity, heat-treatment leads
to microstructural improvement and as a result increasing in mechanical properties specially
in impact energy. In contrast, in specimens with high porosity content the improvement of
structure did not have even partial effect on impact energy. It illustrates that the high amount
of porosity had adverse impact on the absorbed energy in Charpy impact test. So, high porosity
content as a disadvantage overcome the microstructural improvement as an advantage in 3D
printed specimens of Ti6Al4V alloy.

Keywords: 3D printed Ti6Al4V, Charpy impact test, Heat-treatment, Porosity.
* Corresponding Author e-mail: a.abyazi@gmail.com, ac.abyazi@azaruniv.ac.ir
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Abstract

In the present study, additive manufactured specimens made of Ti6Al4V alloy were prepared
utilizing SLM (Selective Laser Melting) process with different amounts of porosity including
(without porosity, medium porosity and high porosity). Charpy impact test carried out in the
range of room temperature to (- 60°C) to evaluate the effect of porosities characteristics on
absorbed energy in Charpy impact test at different temperatures. Microstructural evaluation
was carried out with elaborate investigations by optical and scanning electron microscope
(SEM). To determine the phases in the microstructure of the specimens, X-ray diffraction
method (XRD) was used. The results indicate that the amount of porosity had a significant
effect on the absorbed energy in Charpy impact test. So that the impact resistance of 3D
printed specimens of Ti6Al4V alloy without porosity showed extreme changes with
temperature changes (reaching to higher upper shelf at room temperature). However, the
impact resistance of mentioned specimens with high porosity amount did not depict a
significant change between upper shelf and lower one.

Keywords: Additive manufacturing, Charpy impact test, Ti6Al4V, Porosity.
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LA-ICP-MS Analysis of Middle Age Glass Bracelets
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Abstract

The chemical characterization of ancient glass provide significant information of the glass
production technologies and the development of the techniques in time. Yumuktepe Mound
was located at the city centre of Mersin, the Mediterranean coast of Turkey. The characteristic
Middle Age (10-13t) glass jewellery findings from Yumuktepe show the link between Islamic
states of Western and Eastern Anatolia, Cyprus, Levantine and Mediterranean. In this study,
30 glass bracelet samples were analyzed by LA-ICP-MS to enlight the chemical composition of
glass samples. The results show all samples were defined as soda-lime-silica type of glass. The
colouring, decolouring and opacifying agents of different colours of glasses (blue, turquoise,
green, red, amber and purple) were detected. Cobalt is responsible of the blue colour of blue
glass bracelets. Turquoise hue from green to blue may caused by the variable contents of
copper, lead and iron in samples. The high value of correlation calculation between Ba-Mn
demonstrates the psilomelane ((Ba,H20):Mns010) contributed to glass as decolouring agent
instead of pyrolusite (MnQ3) in all turquoise samples. Elevated quantities of iron in green
glasses indicates the intentional addition of iron and the correlation coefficient between iron
and chromium shows the chromite was contributed to the glass batch to colour the glass
green. Divalent state of copper was found as the main opacifier and colourant of red opaque
glasses. Pyrite (FeS) may added to the glass for amber colouring, however the element of S
was not analyzed in this study. Calcium antimonate was determined as the opacifying agent
for amber glass due to the positive correlation between calcium and antimony.

Key Words: LA-ICP-MS, Middle Age Glass Technology, Archaeometry.
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Endistriyel Atiklarin Radyasyon Zirh Cami Olarak Kullanilabilirliginin
Arastirilmasi
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Ozet

Bu calismanin amaci, cesitli endstriyel atiklarin radyasyon kalkanlama o6zelligine sahip
camlarin Gretiminde kullanilabilirligini teorik olarak incelemektir. Calismada, ugucu kil, Kimas
refrakter Giretim atigl ve bor Uretim atig gibi endistriyel atiklarin radyasyon kalkanlama cami
Uretiminde kullanilabilirligi arastirilmistir. Camlarin radyasyon kalkanlama parametreleri Phy-
X/PSD yazihmi kullanilarak 0,08-1,33 MeV arasinda hesaplanmis ve bazi teorik camlar ile
karsilastirilmistir. TGm atiklar igin birbirine yakin sonuglar elde edilmistir. Hesaplamalara gore,
diustk enerji seviyelerinde ugucu kil atig1 nispeten daha iyi sonuglar sergilerken, bor lretim
atig1 ve Kimas refrakter tretim atigi yliksek enerji seviyelerinde daha iyi radyasyon kalkanlama
ozellikleri sergilemistir. Atiklarin teorik yari deger kalinliklari (HVL), bazi ticari radyasyon zirh
camlari ile kiyaslanmis ve kursun icermeyen RS253, RS253-G18 ve RS323-G19 gibi bazi ticari
camlara gore daha iyi sonuglar gostermistir. Tim bu sonuglar ugucu kil, bor Gretim atigI ve
Kimas refrakter Gretim atiginin radyasyon zirh cami dretiminde kullanim potansiyelinin
olabilecegini gbstermektedir.

Anahtar Kelimeler: Radyasyon Kalkanlama, Atik, Phy-X/PSD
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Characterization and repairing defects analysis of MMC- HVOF coated rollers
of roller screen used in iron ore pelletizing plants
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Abstract

In this research work, thickness and its deviation, microstructure homogeneity and porosity,
surface interface alumina blasting and sublayer steel microstructure of tungsten carbide
reinforced metal matrix composite (MMC) High Velocity Oxy-Fuel(HVOF) coated roller have
been characterized. Repairing procedure of some superficial failed rolls microstructure
included: surface polishing, compensating coating and finishing were examined. Scanning
Electron Microscopy (SE and BSE) and Energy Dispersive Spectrometer (in point, window and
map modes) have been employed for microstructural observation and evaluation. Feed
powder, Hardness and wear behaviour also have been studied for precise examination of
coatings. In every point of view, results have been showed that, presence of more than 200
micron of coating led to formation of micro-porosity colonies in upper 70 micron of coating
due to hindered thermal transfer from coating along the thickness. This localized defect could
act as crack initiation and propagation sensitization agent. So each stress source applied to
coatings either in situ (at work) stresses or repair polishing could let to failure origination. At
the other side, polishing of superficial failed sample for next compensating coating as
preparation stage led to a smooth surface with very low roughness, so mechanical interlock
probability between old coating and new coating (as repairing with 50micron thickness) were
weakened significantly. Localized porosity and weak interlock led to fully detachment of
repairing coating during surface finishing stage. So lower thickness of HYVOF MMC coating and
only 70-micron peeling (polishing or machining) were suggested to supplier for long lasting
and reliable repairing of rollers.

Keywords: Surface polishing, thickness, microstructure, micro-porosity.
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Comprehensive failure analysis of rollers of roller screen used in iron ore
pelletizing plants
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Abstract

In this research work, failure routes causes have been studied for three types of rollers used
in Sirjan pelletizing plants includes: 304 ss steel, 1.4313 steel, hard chromium coated st52
steel. Macroscopic and statistical categorizing, metallography, hardness test, quantometer,
Scanning Electron Microscopy and Energy Dispersive Spectrometer (in point, window, line and
map modes) have been employed for rollers failures analysis.

Major and minor reasons of each type of rollers failures were determined based on
examinations results as: low yield strength and low harness (201 HV) led to wear and
mechanical deformation of 304 ss, pitting corrosion led to extra roughness of 1.4313c
surface(lowering screening efficiency) and heterogeneous microstructure resulted in torsion
of 1.4313 rollers, very thick (up to 200 micron) hard chromium coating on st 52 steel pipes
acts as two independent un-coherent components that cracked separately at interface,
during rotation and coated rolls failed due to local severe coating detachments. Some
suggestions for modification and long-lasting of rolls fabrication and heat treatment stages
have made the for-roll suppliers.

Keywords: 304 ss steel, 1.4313 steel, hard chromium coated st52, microstructure
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Abstract

Metallic biomaterials are widely used in bone implants (bone fixation devices) due to their
great mechanical properties. Stainless steels and titanium alloys are frequently used and
deployed in the patients for several decades. Unfortunately, it has been reported that these
alloys have some adverse effects on the human body (like the stress shielding effect, bio-
inertness, the requirement of revised surgery, etc.). Therefore, engineers and scientists are
continuously making efforts to find out the alternative options. “Magnesium alloys” has been
the researcher’s hotspot for last 20 years due to their excellent physical and mechanical
properties. However, their fast degradation rate in the physiological environment limits them
to be utilized as a bone implant material. Therefore, the aim of this project is to slow down
the degradation rate of magnesium (Mg) alloy by applying a bio-ceramic layer on it. For this,
“Micro Arc Oxidation” (MAO) coating process has been performed to modify the surface and
control the degradation rate of Mg alloy. To achieve the necessary attributes, the coating
parameters, including current density, voltage range, and oxidation time were properly
adjusted and optimized. In addition to this, coating phases, morphology, and composition
were investigated through different characterization techniques such as X-ray diffraction
(XRD), scanning electron microscopy (SEM), and energy-dispersive X-ray spectroscopy (EDS).
Moreover, the samples were immersed in the simulated body fluid (SBF) for several days to
evaluate the apatite formation and eventually the In-vitro bioactivity. Further, the
electrochemical degradation rate was analyzed via potentiodynamic polarization (PDP) and
Electrochemical Impedance Spectroscopy (EIS). The overall results are encouraging and this
effort provides important information for developing improved bone fixation / implantation
solutions.

Keywords: Micro Arc Oxidation, Magnesium Alloy, In vitro Bioactivity, Electrochemical

Impedance Spectroscopy
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Otomotiv Sektoriinde Epoksi Toz Boya Oncesi Déniisiim Kaplama islemlerinin
Korozyon Dayanimina Etkisinin incelenmesi
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Ozet

Donlsiim kaplamalari otomotiv sektériinde yaygin olarak kullanilmaktadir. Yiizeyin bir sonraki
prosese hazirlanmasi ve korozyon dayanimina olumlu yonde etkisi oldugu bilinmektedir.

Bu calismada, demir fosfat ve zirkonyum esasli dontisiim kaplamalari kullanilmistir. 6224 celik
Uzerine kaplamalar yapilip, elektro-statik toz boya ile boyandiktan sonra numuneler 400 saate
kadar ISO 9227 Tuz testine ve 500 saate kadar VDA 233-102 Cevrimli Korozyon testinin
dongitilerine maruz birakilmistir. Korozyon testine tabi tutulan numuneler, sektorde kullanilan
ISO gorsel degerlendirme standardi, capraz kesme testi, X Isinlari Difraktometresi (XRD),
Taramali Elektron Mikroskobu (SEM), pin-on-disk asinma testi ve boya kalinlik élcimi gibi
metotlar kullanilarak karakterize edilecektir.

Yapilan boya kalinlik 6lgiimiinde zirkonyum esash nano seramik kaplamanin elektro-statik
boyaya daha homojen tutundugu ve numune lzerinde demir fosfat kaplamaya gore daha kalin
boya kalinhigl olusturdugu gorilmustir. Planlanan karakterizasyon teknikleri ile uygulanan
testler sonucunda kaplamalarin korozyon dayanimi lzerine kiyaslama yapilacaktir.

Anahtar Kelimeler : Doniisim Kaplama, Tuz Testi, Fosfatlama, Korozyon.
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Characterization of Etched and Functionalized Silicon Nanocrystals
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Abstract

Silicon remains the dominant material in photovoltaic (PV) technology. However, the high
processing costs of monocrystalline and polycrystalline wafer technologies necessitate more
economical alternatives. Silicon nanocrystals (Si-NCs) present a promising solution for cost-
effective PV module production. In this work, free standing Si-NCs with a mean diameter of
<50nm is utilized with a pretreatment process followed by functionalization. Silicon having
strong affinity towards oxygen, develops an oxide envelop as exposed to air which make it
electronically inert. Removal of oxide layer by an etching process is crucial as pretreatment
process followed by attachment of styryl and 1-ethenyl-4-fluoro benzyl conjugate moieties on
hydrogen-terminated Si-NCs via hydrosilylation of phenylacetylene and 1-ethynyl-4-fluoro
benzene, respectively.

Characterization via scanning electron microscopic (SEM), high resolution transmission
electron microscope (HRTEM), Fourier transformation infrared spectroscopy (FTIR) and X-ray
photoelectron spectroscopic (XPS) validated the etching and functionalization processes.
However, electronic properties are validated by preparing thin-films of these functionalized
Si-NCs with different thicknesses in a purposed device architecture at room temperature.

Keywords: Silicon Nanocrystals, Etching, Functionalization
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Comparison of Conventional Friction Stir Welding and Bobbin Friction Stir
Welding for Joining Space Grade Aluminum Alloy 6061-T6
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Abstract

This Study aims to compare the properties attained by the butt joint of a common space grade
Aluminum alloy 6061-T6, fabricated by the technique of Conventional friction stir welding and
Bobbin friction stir welding in a cheapest possible way. The most common equipment or
machinery, such as muffle furnace, conventional milling machine and lathe machine were
utilized for the fabrication of tools and joints. The two out of four successful joints were
fabricated in this study, which were found to contain the average tensile strength of 128Mpa
along 65-97% of average base metal hardness.

Keywords: Friction Stir Welding, Pin tool, Bobbin tool, Design, 6061-T6, H13, Space grade
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Giines Simiilatoriinde Olgiim Belirsizliginin Degerlendirilmesi
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Ozet

Ol¢iim belirsizligi analizinde kullanilan kilavuz (GUM), belirsizlik analizinin standartlastiriimasi
ve iyilestirilmesi konusunda blyuk katkilar saglayarak cesitli endistri ve arastirma alanlarinda
yaygin olarak uygulanmaktadir. Glines enerjisi sektorliiniin hizla gelismesiyle birlikte,
fotovoltaik (PV) olgclimler gibi spesifik uygulamalar icin detayh belirsizlik analizlerinin
gerceklestirilmesi buylk 6nem kazanmaktadir. Fotovoltaik akim-gerilim (I-V) o6zelliklerinin
Olgiim belirsizligi analizine yonelik olarak gelistirilmis 6zel kilavuzlar bulunmaktadir. Bu
kilavuzlar arasinda Fraunhofer ISE 2013 modeli (Dirnberger Modeli) 6ne ¢cikmaktadir.

Bu c¢alisma, IEC 60904-1 standardina uygun olarak iki farkl referans modiil ile Fraunhofer ISE
2013 modelinin uygulanmasini icermektedir. Calismada, etkin i1sima, modul ylzey sicakhgi, I-V
egrisi 6lcim noktalari, standart test kosullarinin dogrulanmasi, veri yerlestirme (fitting) ve
tekrarlanabilirlik gibi faktorler dikkate alinmustir. Bu faktorler ayri ayri degerlendirilerek, genel
elektriksel parametrelerin (Isc, Impp, Voc, Vmpp, Pmpp, FF) 6lcim belirsizlikleri belirlenmistir.
Kalibrasyon modiillerinin 06lglim belirsizligindeki azalmanin genel belirsizlik degerleri
Uzerindeki etkisi incelendiginde, Isc, Impp, Voc, Vmpp, Pmpp ve FF degerlerinde sirasiyla 2.7,
1.9,2.2,1.3, 2.6 ve 2.8 kat iyilesme gozlenmistir. Bu iyilesme, fotovoltaik 6lciimlerde belirsizlik
analizlerinin anlasilmasi ve uygulanmasini gelistirerek sektordeki o6lcim glvenilirligini
artirmistir.

Anahtar Kelimeler : Olciim Belirsizligi, Fotovoltaik Modiil, Akim-Gerilim(I-V) Egrisi
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Dissolution of Electric Arc Furnace Slag in Water: Effect of Temperature on
Element Releases
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Afyonkarahisar, Tlrkiye
2 University of Oulu, Fibre and Particle Engineering Research Unit, Oulu, Finland

Abstract

Due to its sustainable approach, the green transition in steel manufacturing has increasingly
favored using electric arc furnace (EAF) processing. Following EAF production, the origination
of EAF slag, on the other hand, emerges as a significant challenge to the scientific community
because of its accumulation in nature, which results in severe ecological hazards. Specifically,
the complexity of EAF slag mineralogy is another difficulty that needs to be tackled when
considering the utilization of these byproducts in various application areas. With these in
mind, this study aimed to understand the dissolution of EAF slag in water media and examine
the effect of temperature on elemental releases. After determining the specific surface area,
chemical composition, and mineralogical phases of EAF slag, a solid-to-liquid ratio of 1:100
g/mL was considered in dissolution tests. The solutions were mixed separately using magnetic
stirring at 22 and 60 °C temperatures for an hour. In the meantime, aliquot samples at 15, 30,
and 60-minute intervals were collected to determine elemental releases via Inductively
Coupled Plasma Optical Emission spectroscopy (ICP-OES). According to the ICP-OES results,
the elemental releases were limited to only Al and Ca at 22 °C; however, the temperature
increase enhanced Al and Ca releases and paved the way for the release of Si. Additional
characterization techniques, such as Fourier transform infrared, X-ray photoelectron
spectroscopy, and scanning electron microscopy, also revealed surface chemistry and
morphology alterations. As a result, this study demonstrated that the intricate structure of
EAF slag may restrict more elemental releases under ambient conditions; nevertheless, the
temperature increase can aid in releasing more elements into the solution. Therefore, these
findings may be exploited by alkali activation, resource recovery, and carbon mineralization
fields to a greater extent.

Keywords: Electric arc furnace slag, Dissolution, Extraction, Resource recovery, Sustainability
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Alkali-Activated Stone Wool: A Non-Mechanically Processed Adsorbent for
Dye Removal

Cansu KURTULUSY?*, Juho YLINIEMIY, Tero LUUKKONEN?
L University of Oulu, Fibre and Particle Engineering Research Unit, Oulu, Finland
2 Afyon Kocatepe University, Chemical Engineering Department, Afyonkarahisar, Tirkiye

Abstract

This study examines the adsorption properties of stone wool activated through alkali
treatment without mechanical processing. Mineral wool samples were immersed in a 1M
alkali activator solution for 1 h, 5 h, and 24 h to investigate the effect of treatment duration
on their adsorption capabilities. After 24 h of alkali activation, one sample was subjected to
thermal treatment. The adsorption performance was evaluated through dye removal tests
using 100 mgxL?! dye concentration, 1 g/L adsorbent dose, 48 hours contact time, and pH of
7. The samples were characterized using Fourier Transform Infrared Spectroscopy (FTIR), X-
Ray Diffraction (XRD), and Scanning Electron Microscopy (SEM). 4.89 mg/g, 26.26 mg/g, 54.84
mg/g, 63.85 mg/g and 6.95 mg/g methylene blue adsorbed by raw stone wool, 1 h, 5 h, and
24 h activated and heat-treated stone wool, respectively. That shows adsorption capacity
improved with alkali activation duration; however, the thermally treated sample exhibited a
significant loss in adsorption capacity, showing similar properties to untreated stone wool.
This suggests that the thermal treatment may have negated the effects of alkali activation,
possibly by altering the surface reactivity or reducing the availability of functional groups
responsible for adsorption, as indicated by FTIR analysis. XRD and SEM analyses further
confirmed changes in crystalline structure and morphology that correlated with this decline
in performance. The study underscores the need for careful optimization of processing
conditions for alkali-activated mineral wool, as prolonged alkali treatment enhances
adsorption, but thermal treatment can negate these benefits. The findings suggest that alkali-
activated, non-milled mineral wool offers promising adsorption capacity, providing a
sustainable and cost-effective alternative for cationic dye removal.

Key words : Adsorption, Alkali Activation, Methylene blue removal, Stone wool
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Effect of curing by Solar Energy on production, mechanical Strength and
technology innovative concretes
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Abstract

The prefabricated concrete industry using solar energy is one of the most complete materials
available to the architect today to translate his vision of buildings and works.

The objective of this study is to clarify the influence of atmospheric steam curing in a solar
radiation (energy) curing chamber on the mechanical resistance of concretes. An experimental
program was carried out to study the effect of the w/c ratio (0.4, 0.5 and 0.6), the influence
of the type of cement and curing (water, air and curing at 29 °C and 45 °C). Six formulations of
similar workability based on two cements (CEMI 42.5) and (CEM 1I/B 42.5). The results allow
us to highlight the beneficial effect of the curing procedure to obtain maximum compressive
strength, especially at early age. The solar energy steam curing technique is an effective
technique to accelerate the curing of concretes, for good strength and great savings in
electrical energy. The results obtained show a gain in concrete manufacturing times to achieve
mechanical resistance at 28 days in service in the open air and this after a one-day drying and
a 3-day extension of hardening in the open air.
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Ozet

Su bazli i¢ cephe boyalari, mekanlari estetik olarak iyilestiren, koruyucu bir kaplama saglayan
ve cevre dostu bir secenek sunan bir kaplama malzemesidir. Ancak su bazl i¢ cephe
boyalarinda uzun sureli performansini etkileyen bazi sorunlar olusabilir. Bu sorunlardan biri de
catlama problemidir. Catlama problemi boyanin estetik gorinimini ve koruyucu
performansini olumsuz etkileyen ciddi bir problemdir. Bu problemin olusmasinda ylizey
hazirhg, iklim kosullari, boya formilasyonu ve uygulama teknikleri bir ¢ok faktor yer
almaktadir. Bu sebeple, su bazli i¢ cephe boyalarda ¢atlama problemini minimize etmek, trin
kalitesini arttirmak ve musteri memnuniyetini saglamak icin blyik 6nem tasimaktadir. Bu
¢alismada, su bazl i¢c cephe boyalarinda ¢atlama problemine yol agabilecek temel faktorler
detayll bir sekilde incelenmistir. Calisma kapsaminda, ylizey hazirhginin ¢atlama Uzerindeki
etkisi, boyanin pigment hacim konsantrasyonunun (PVC) catlamaya etkisi, baglayici ve film
olusturucu ajanlarin farkl oranlarinin malzeme performansina etkileri degerlendirilmistir.
Ayrica, dolgu maddelerinin tanecik boyutlarinin, boyanin ¢atlama direnci tzerindeki roll ve
baglayicinin minimum film olusturma sicakliginin (MFFT) catlama egilimine olan etkisi
sistematik olarak analiz edilmistir. Bu ¢alismada catlamaya neden olan faktorler detayh bir
sekilde analiz edildikten sonra, elde edilen veriler 1si8inda, literatiirde yer alan 6nceki
calismalarla uyumlu ve 200 farkli boya 6rnegi lizerinde yapilan deneylerle desteklenen yeni bir
test metodu gelistirilmistir. Yapilan literatlir arastirmalari ve laboratuvar calismalari
sonucunda, gercek zemin uygulamalarinin laboratuvar ortaminda similasyonunun daha kisa
sirede gerceklestirilebilecegi bir test metodu gelistirilmistir. Bu yeni test metodu, yiksek bir
hassasiyetle catlama performansini degerlendirebilmekte ve sonuclarin tekrarlanabilirligini
artirmaktadir. Gelistirilen yeni test metodu kontrolli kosullar altinda gerceklestirildigi icin dis
etkenlerden bagimsiz olarak daha tutarli sonuclar elde edilmesine olanak tanimaktadir. Ayrica,
bu yontem, hem zamandan tasarruf saglamakta hem de test siireclerinin maliyetini 6nemli
Olclide azaltmaktadir. Bu sayede, su bazl ic cephe boyalarinin ¢catlama performansi daha hizli,
glivenilir ve ekonomik bir sekilde analiz edilebilmekte, trin gelistirme siureclerinde kritik bir
arac olarak kullanilabilmektedir.
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Abstract

In this paper an analytical procedure taking into account “uniform outflow profile” for
hydraulic analysis and design of multiple outlets pipelines, is presented. To determine friction
head losses, the Darcy-Weisbach formula is used here; and the kinetic head change is
considered whereas minor head losses are neglected. This method simulates pressure and
outflow profiles along trickle and sprinkler irrigation laterals and manifolds, as well as gated
pipes. The presented technique was applied to several computational examples to clarify its
precision for trickle and sprinkler lateral design and, the analytical results were compared with
those obtained using the numerical step-by-step method.

Keywords: Water pipelines; Steady-state analysis; Hydraulic networks; Uniform Outflow.
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Abstract

An important objective of a micro-irrigation system is to determine the proper operating inlet
pressure head which ensuring the desired level of water application uniformity as well as the
allowable pressure head variation along the multi-outlet pipeline. In this analysis some
mathematical expressions were deduced to relate three uniformity parameters; then the
operating inlet pressure head is simply reformulated by taking into account a multiplying
factor, a to the required average outlet pressure head, in terms of three uniformity
parameters. Resulting, the influence of different uniform pipe slopes on the water application
uniformity and the operating inlet pressure head for various emitter discharge exponents, was
evaluated. In addition, to cover various design combinations an extensive comparison
between the proposed equations and those of the previous studies was also presented.
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Abstract

An important objective of a micro-irrigation system is to determine the proper operating inlet
pressure head which ensuring the desired level of water application uniformity as well as the
allowable pressure head variation along the multi-outlet pipeline. In this analysis some
mathematical expressions were deduced to relate three uniformity parameters; then the
operating inlet pressure head is simply reformulated by taking into account a multiplying
factor, a to the required average outlet pressure head, in terms of three uniformity
parameters. Resulting, the influence of different uniform pipe slopes on the water application
uniformity and the operating inlet pressure head for various emitter discharge exponents, was
evaluated. In addition, to cover various design combinations an extensive comparison
between the proposed equations and those of the previous studies was also presented.

Keywords: Water pipelines; Steady-state analysis; Hydraulic networks; Uniformity criteria.
* Corresponding Author e-mail: gurol.yildirim@giresun.edu.tr

68


mailto:gurol.yildirim@giresun.edu.tr
mailto:yildirimg3@itu.edu.tr
mailto:gurol.yildirim@giresun.edu.tr

4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye

Characterization of the Weldability of Steel Materials Used in Ship Building
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Abstract

In this study, we report the weldability of steel materials used in ship building. The effect of
welding current on weld quality is examined. TIG and MIG welding methods are applied to 2,5
mm thick DIN EN 1.3964 austenitic stainless steel with different parameters. Tensile testing,
hardness measurement and microstructure examination are performed on the specimen.
According to the hardness test results, the highest hardness value is generally measured in
the base metal. It is observed that the main material has a higher hardness than the HAZ(heat
affected zone) and weld metal. According to the tensile test results of TIG welding samples,
the fractures mostly occur in the base metal outside the HAZ zone. When the tensile test
results of TIG welding samples are examined, ruptures mostly occur in the welding area. When
the microstructure images are examined, it is observed that a small number of pores are
formed in the weld areas and a columnar structure is formed at the grain boundaries. It is
determined that the best parameter value for samples joined with TIG welding is 70 amper of
current and 10 I/min of protective gas flow pressure, and the best parameter values of
samples joined with MIG welding are 126 amperes of current and 22 volts of voltage.

Keywords: Stainless Steel, TIG, MIG, microstructure
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Abstract

The effects of varying welding techniques on the microstructure and mechanical properties of
DH36 steel are studied. When considering the use of different welding materials, it is evident
that the choice directly affects the grain size and phase composition in the weld zone. The
welding speed plays a critical role in determining the cooling rate, which affects the
microstructural characteristics of the heat-affected zone (HAZ). A higher welding speed leads
to a rapid cooling rate, promoting the formation of harder but more brittle martensitic
structures, thereby affecting the ductility of DH36 steel. Furthermore, the interaction between
welding speed and the thermal conductivity of the material can further complicate the
microstructural evolution of the filler material, as higher conductivity can distribute heat more
evenly across the weld area, mitigating some of the adverse effects of rapid cooling.
Therefore, understanding the complex relationship between welding materials, speeds, and
the resulting microstructure is critical for optimizing welding processes of DH36 steel to
achieve desired mechanical properties and performance. In this study, the role of DH36 steel
in marine engineering applications, including its mechanical and microstructural properties
are investigated. This study, which analyzes the hardness distribution in the weld zone, heat
affected zone (HAZ) and base material, provide information on the material properties of
DH36 steel. Spectrometry analyzes are performed to better understand the welded areas of
DH36 steel samples. Through this comprehensive review, it is aimed to contribute to the
advancement of knowledge regarding the material and structural properties of DH36 steel.
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Analysis Methods and ChatGPT
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Abstract

Artificial intelligence (Al) applications and use in output predictions in manufacturing are
becoming increasingly widespread with Industry 4.0. Human-controlled mathematical
calculations and coding are gradually being replaced by self-thinking, intelligent machines.
This study investigates ChatGPT, the most widely used and known among Al applications, for
output prediction in manufacturing. WEDM output predictions made with linear and full
factorial regression models using ChatGPT were compared with traditional analysis methods.
The inputs for WEDM studies are Ton, Tofr, and voltage; the output to be predicted is surface
roughness. Predictions made by traditional analysis methods Taguchi, ANOVA, and linear
regression were compared with ChatGPT. ChatGPT was given only six experimental results
instead of all experimental results and was asked to make predictions accordingly. In the error
calculations, the Taguchi method gave the best result (0.85%), and the full factorial regression
analysis performed by ChatGPT gave the worst result (2.89%). However, ChatGPT gave a
better result in linear regression (1.79%). The study has shown that the Al model gives
acceptable output prediction results even though very few experimental results are given for
training compared to traditional methods and can be used for output predictions for
manufacturing in the future.
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Ozet

Gelisen elektrikli araclar teknolojisi ve otomotiv sektoriinde her gecen giin artan yenilikler ile
kullanilan malzemelerin gereksinimlerini degistirmistir. Hafiflik, isleme kolayligi, maliyet gibi
onemli avantajlara sahip plastikler, metal ve celikler gibi geleneksel malzemelerin yerini
almistir. Poliamid 6 (PA 6) polimeri genel olarak farkli katkilarin eklenmesiyle kolay
islenebilirligi sayesinde elektrikli araglar sektoriinde de kullanilmaya baslamistir. Bunun
yaninda, PA 6 kompozitlerinin ylksek sicakliklarda stirekli kullanimi sonrasinda da 6zelliklerini
korumasi beklenmektedir. Bu g¢alismada, PA 6 kompozitlerinin zamana bagl olarak isil
yaslanma ©6ncesi ve sonrasi isil dayanim 6zellikleri test edilip incelenmistir. Uretilen
kompozitlerin mekanik 6zelliklerinde, 120-150 °C ve 2000-3000 saat 1sil yaslandirma
sonucunda %50°den daha az disus hedeflenmistir. Genellikle orijinal parga Ureticileri
tarafindan gelen talepler 1s18inda, bu degerler kabul edilebilir olarak degerlendiriimektedir.
Yapilan literatir arastirmalarina gore, isil yaslandirma sireci sadece mekanik ozelliklerin
degismesine degil, ayni zamanda kimyasal yapida bozulmaya da yol agmaktadir [1, 2]. Bu
bozulmayi 6nlemek icin genis sicaklik araliginda uzun vadeli koruma saglayan antioksidanlar
kullanilarak, polimer zincir yapisinin giiclendirilmesi gerekmektedir [3]. Calismada, dncelikle
1sil yaslandirmada dayaniklihk saglayacak uygun antioksidan ve darbe degistirici katkilar
belirlenmistir. Planlanan teorik recetelere gore laboratuvar olcekli ekstriiderde PA6 matrisli
kompozitlerin Gretimi gergeklestirilmistir. Mekanik testler icin ejeksiyon kaliplama yontemi ile
5B ISO standartlarina gére uygun test plakalari basilmistir. Uretilen tiim érneklerin mekanik ve
reolojik Ozellikleri belirlenmistir. Kompozitler, 120 °C ve 150 °C sicaklikta sartlandirma
etliviinde bekletilerek 500, 1000, 2000 ve 3000 saat sonunda ¢cekme kopma, 3 nokta egme ve
darbe testleri yapilmistir. Orneklerin yaslandirma éncesi mekanik 6zellikleri yaslandirma
sonrasi elde edilen degerleri ile kiyaslanmistir. Sonug olarak, mekanik 6zelliklerin maksimum
%25 diustligl gozlemlenmistir.
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Ozet

Bu calismada, patentlenmis ve galvanizlenmis celik tellerde degisken soguk deformasyon
kosullarinin kirllma moduna etkisi incelenmistir. Oncelikle endiistriyel pratiklikte 5.50 mm
¢apli C70D kalite celik filmasinden c¢oklu rediksiyonlar ile 2.50 mm c¢apa indirgenme
saglanmistir. Sonrasinda patentlenmis ve galvanizlenmis Urinlerin kuru ve sulu ¢ekim
ortamlarinda ve degisken hizlarda (4 ve 7 m/s) soguk deformasyonu saglanarak 0.90, 0.82 ve
0.75 mm c¢aplarinda teller basarili bir sekilde Gretilmistir. Teller Gzerine yapilan metalurjik
analizler, celik matriksinde deformasyon boyunca uzamis perlit faz yapisinin var oldugunu
ortaya koymustur. Mekanik karakterizasyon ¢alismalari ise her iki ortam kosulunda da artan
deformasyon hizina ve indirgenme c¢apina bagli olarak kopma mukavemet degerlerinde bir
artisa karsilik %-uzama degerlerinde bir azalmanin oldugunu gostermistir. Kopma testleri
sonrasi tellerin kirllma yizeyleri fraktografik etidler ile karakterize edilmis olup, deformasyon
kosullarina ve sahip olduklari mikroyapisal bilesenlere bagh olarak celik esasli tellerin kirilma
davranisindaki degisim izlenebilmistir. Fraktografik etlidler, her ne kadar canak-koni tipi
kirllma baskin olsa da proses kosuluna baglh olarak kirilma kesitlerinde 6zellikle malzemenin
plastik akisinda degisimlerin olabilecegine isaret etmektedir.
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Ozet

Bu calismada, farkl karbon icerigine sahip 1006, 1022 ve 1055 kalite ¢eliklerden indirgenmis
¢aplarda tel Uretimi sonrasinda yapi-6zellik-kirilma Gzerine 6rnek incelemeler yapilmistir.
Endustriyel pratiklikte esdeger kosullarda farkl karbon igerigine sahip ¢elik filmasinlerden tel
Uretimi yapilarak 5.50 mm c¢aptan 2.00 mm c¢apa indirgenme basarli bir sekilde
gergeklestirilmis olup, rediiksiyon ara kademelerinde her bir tel malzemenin metalurjik ve
mekanik karakterizasyonu vyapilmistir. Metalurjik analizler tellerin nihai mikroyapisinda
deformasyon boyunca uzamis perlitik yapilarin var oldugunu ortaya koymustur. Mekanik
karakterizasyon calismalari, ¢capta saglanan indirgenme ve cgeligin artan karbon icerigine bagl
olarak mukavemet degerlerinde bir artigsa karsilik ve %-uzama degerlerindeki bir azalmanin
oldugunu ortaya koymustur. Cekme testi sonrasi hasarlanan tellerin kirilma kesitleri izerine
yapilan calismalar ise matriks icerisinde perlitik faz miktarina ve o6zellikle rediksiyon ile
degisebilen perlit lamellararasi mesafeye bagh olarak kirilma modunun ne denli degisken
olabilecegini ortaya koymustur.
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Hidrotermal Yéntem ile Uretilen Bor Katkili BNT-6BT Piezoseramik Tozlarin
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Ozet

Piezoelektrik malzemeler, mekanik enerjiyi elektrik enerjisine ve tersine cgevirebilme
yetenekleri sayesinde otomotivden saglk sektériine kadar birgok alanda, sensorler,
aktlatorler ve donistlirtculer gibi uygulamalar icin blyuk ilgi gormektedir. GlinlimUizde ¢evre
dostu ve yenilenebilir enerji Gretiminin dnemi arttik¢a, yeni piezoelektrik malzemeler pek ¢ok
alanda ideal ¢6zimler sunmaktadir. Nanomalzemeler ve karakterizasyon tekniklerindeki
ilerlemeler, arastirmacilara vyenilikgi ¢ozimler gelistirme firsatlari sunmaktadir. Cevre
bilincinin yukselmesiyle birlikte, kursun (Pb) iceren malzemelere alternatif, benzer Ustin
ozelliklere sahip malzemelerin gelistiriimesine yonelik arastirmalar 6nemli sonuglar ortaya
koymustur. Bu dogrultuda, bu ¢alismada, en yaygin kullanilan kursun iceren PZT seramiklerle
benzer yapi ve 6zelliklere sahip BNT-6BT piezoseramiklerin bor (B*3) katkili tozlarinin
Uretilmesi ve bu tozlarin PVDF polimerinde kullanilmasiyla Gstin nitelikli, hafif ve esnek
kompozitlerin tGretimi hedeflenmistir. Hidrotermal yontemle elde edilen piezoseramik tozlarin
karakterizasyonu XRD ve SEM-EDX analizleri ile yapilmistir. Piezoseramik tozlar, PVDF
polimerine katki maddesi olarak eklendikten sonra elektro-egirme yontemiyle fiber yapilar
olusturulmustur. Fiberlerin morfolojisi SEM-EDX teknikleri ile incelenmis, piezoelektrik
ozelliklerini saglayan B fazindaki degisiklikler ise FTIR analizleri ile detaylandiriimistir. Elde
edilen bulgular, bor katkili piezoseramik tozlarin PVDF polimerine eklenmesiyle piezoelektrik
ozelliklerde gelismeler sagladigini ortaya koymustur.
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Al-Si alloys are used in many fields due to their superior castability, corrosion resistance, and
high specific strength. Today, AISi7Mg0.3 alloys are widely preferred in the automotive
industry. It is mostly produced by casting methods. Most of the defects in aluminium casting
are related to bifilms. Therefore, the effect of bifilms was investigated in this study. Degassing
and liquid metal transfer processes were used to obtain different bifilm and density indices.
Fluidity index, bifilm index, density index, porosity measurements, tensile test results and
Charpy impact test results were performed in this study. Thus, the effect of bifilm content on
different material properties was determined.

Keywords: Al-Si Alloy, Oxide, Liquid Metal Quality, Casting
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Ozet

Tellir (Te) elementi, celiklerde mangan silfiir (MnS) inkliizyonlarinin morfolojisini kontrol
etmek, mekanik anizotropiyi azaltmak ve otomat celikleri, kalip ¢elikleri, mikro alasimli ¢elikler
gibi kikirt iceren geliklerin islenebilirligini iyilestirmek icin kullanilir. Yeniden kikirtlenmis
celiklerde telliir, mangan tellir (MnTe) veya MnTe-MnS gibi kompozit inkllzyonlar seklinde
MnS iginde ¢6zlinerek MnS morfolojisini kontrol etmek icin ilave edilir. MnS inklizyonlarinin
en-boy orani Te ilavesiyle énemli 6l¢lide azalir. Bununla birlikte, celikteki Te igerigi asiri
olmamalidir; aksi takdirde, kirilgan fazlar olusur ve ozellikle yiksek alasimh celiklerde
gevreklesmeye neden olur. Bu nedenle, Te/S kitle orani telliir ilavesi icin 6nemli bir faktor
olarak kabul edilir.

Bu calismada, Te miktarinin distk karbonlu mikro alasimli bir ¢elikteki MnS inkllizyonlarinin
morfolojisi ve en-boy orani lzerindeki etkisi incelenmistir. Yeniden kiikirtlenmis mikro
alasimli gelige ark ergitme yoluyla 50-2000 ppm araliginda degisen miktarlarda Te eklenmistir.
Uretilen celiklerin Te igerigi Optik emisyon spektroskopisi (OES) ile analiz edilmistir.
inkltizyonlarin morfolojisi ve dagilimi optik mikroskop (OM), Taramal elektron mikroskobu
(SEM) ve enerji dagihmli X-i1sini spektroskopisi (EDS) teknikleri ile gdzlemlenmistir. Sonuglar
celikteki Te/S orani ile iliskilendirilmistir. Calisma sonuglar incelendiginde, gelikteki telltir
miktari belirli bir seviyeye ulastiginda, MnS inkllzyonlarinin gevresinde artan miktarda MnTe
bilesigi olustugu gozlemlenirken, Te/S oraninin artmasiyla en-boy oranlarinin azaldig tespit
edilmistir.

Anahtar Kelimeler : Telliir, MnS inkliizyonlari, Morfoloji, En-boy orani, Te/S orani
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Abstract

The solidification process is one of the most important steps in casting. In addition, it is very
important to use scrap aluminium resources to save energy and reduce carbon footprint.
There are some difficulties in the use of scrap aluminium resources. The main ones are high
Fe content and oxides. In this study, castings were performed on the step mould with varying
cross-sections by mixing different ratios of machining chip and scrap aluminium scrap wheels.
The effects of different solidification times and scrap content differences on the
microstructure of the alloy due to cross-sectional changes in the mould were investigated. In
addition, DAS and phase changes in the microstructure of alloys with different Fe ratios at
different cooling rates were analysed.

Keywords: A356, Scrap, Microstructure, Fe content, Solidification.
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Abstract

Functionally graded materials are advanced composite materials whose material properties
can vary depending on function in one or more axes, developed by combining two or more
materials in order to prevent stress concentrations in the contact areas of layered composite
materials. FGMs are currently used in aerospace (rocket engine parts, spacecraft fuselage),
electronic semiconductors, sensors), chemical (heat exchanger and tube, mud pump, reactor
vessel), commercial (building materials, sports equipment, car body, window glass) biometals
(implants, artificial skin) and nuclear energy (nuclear reactor parts, first wall of the junction
reactor). Within the scope of this study, the contact problem between the functionally graded
layer/homogeneous isotropic half-plane system and the elastic punch will be solved using the
finite element method for parabolic, cylindrical, and rectangular punch profiles. In previous
studies, it was accepted that the load-transferring punch was rigid and could not change
shape. Since the analytical solution for the elastic punch has not been developed yet, there is
no such study in the literature. Within the scope of this study, the problem will be solved by
the finite element method, and the accuracy of the problem will be confirmed by comparing
the special case of the punch being rigid with other studies in the literature. It is aimed to
contribute to the literature on the design of contact elements in more realistic engineering
problems by examining the effects of punch rigidity, material inhomogeneity, and
geometric/material/load variables on contact lengths and contact stress distributions.

Keywords: Functionally Graded Materials, Contact Mechanics, Finite Element Method.
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Abstract

High-speed oxygen-fuel spray (HVOF) coating process is one of the most important members
of the thermal spray coating family, and is widely used for wear resistance as an alternative to
hard chrome coatings in a wide variety of industrial surface engineering applications. The
coating layer can be designed to provide protection against both corrosion and wear,
depending on the required functions of the coating. In this experimental study, wear
performance analysis and characterization of B4C reinforced WC-Co based HVOF spray
composite coatings was carried out. The effect of B4C additive on wear performance was
examined. The morphology and chemical composition of the coating were characterized by
Scanning Electron Microstructure (SEM), electron dispersive spectrometer (EDS). The micro
hardness test was carried out by using Vickers micro-hardness tester. The results were
examined and evaluated comparatively.

Keywords : Surface Engineering, HVOF, Composite coating, Wear, Characterization
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Abstract

Plastisol consists of a dispersion of fine vinyl resin particles in a plaslicizing oil. Vinyl dispersion
describes the nature of the material and the process by which the liquid plastisol is made. Dip
coating is a simple, low-cost, reliable and reproducible method which involves the deposition
of a wet liquid film by immersion of the substrate into a solution containing hydrolysable metal
compounds (or readily formed particles) and its withdrawal at constant speed into an
atmosphere containing water vapor. After the coating process, final properties can be
controlled by curing. The remarkable mechanical and chemical durability of plastisol coating
makes it ideal for a wide variety of industrial applications, from the automotive industry to
the military, agriculture and more. Plastisol can be applied thick or thin, depending on the
part’s application. Generally, the thickness achieved through a dip coating process ranges
from 0.75mm to 2mm. The formulation and curing process can be adjusted to achieve
hardness ratings between 5 Shore A and 80 Shore D. In this study, the structural properties of
plastisol coatings at different mixing ratios were characterized.

Keywords : PVC, Hot Dip Coating, Mechanical Properties, Characterization
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Kalite Ozellikleri lyilestirilmis Sera Plastik 6rtii Malzemelerinin Bitkisel
Uretime Katkilari
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Ozet

Dinyada ve Tirkiye de nifus artisiyla birlikte kisi basina diisen tarimsal Griin tiiketim miktari
da artmistir. Farkli sebeplerden dolayl tarimsal tretim alanlarinda meydana gelen azalma
seraciliga olan ilgiyi arthirmistir. Sera, bitkilerin bliyimeleri ve gelismeleri i¢in uygun olmayan
iklimlerde yetistiriimesine olanak saglayan ¢evresel faktorlerin kontrol edilebildigi bir sistemdir.
Yetistirilecek trline gore dogru teknikle kurulmus seralar tretimin kalitesini ve verimini olumlu
yonde etkilemektedir. Sera iskeletinde ve i¢ donaniminda kullanilan malzemenin kalitesi kadar
sera ortlisinlin kalitesi de onemlidir. Sera 6rtli malzemesi segiminde dikkate alinmasi gereken
unsurlar vardir. Bunlarin basinda isik gecirgenligi gelmektedir; riizgar, kar ve yagmur gibi hava
etmenlerine karsi dayanim, yaliim, 1s1 gecirgenligi, lekelenme durumu, UV gecirgenligi
kimyasal etkiyle degisim, yogusma 6zelligi ise dikkat edilmesi gereken diger unsurlardir. Sera
ortaminda yapilan yetistiricilikte bitki blylme ve gelisimi icin 1sik 6nemli bir faktordir. Gerekli
miktarda 1sigin sera icine niifuz edebilmesi icin seralar 151k gegirgenligi olan saydam malzeme
ile ortilirler. Ortli materyalinin farkh dalga boyunda ki gegirgenlik seviyesi sera ortaminda
olusan mikroklima alanini etkiler. Sera 6rtli malzemelerinin i1sinim gecirgenligini malzemenin
yapisal ozelligi belirledigi gibi cevresel faktorlerde etkilemektedir. Sera 6rtii malzemesi olarak
ilk zamanlarda cam kullanilmaktayken ilerleyen teknolojiyle birlikte plastik malzemenin kalite
ve gesitliliginin artmasi, sera kurulum asamasinda maliyet olarak cam malzemeye gore daha
ucuz olmasi, herhangi bir tahribat durumunda tamirinin cama gére daha kolay olmasi plastik
ortd kullanimini yayginlastirmistir. Diinyada ve Ulkemizde plastik sera alanlari cam sera
alanlarina nazaran daha fazladir. Bu ¢alismada sera 6rtii malzemesi olarak kullanilan plastigin
icerisine ilave edilen katki maddeleri ile kalite ve etkinliginin arttirilmasi ile birlikte bu durumun
bitkisel Uretime olan etkileri ve katkilari hakkindaki mevcut bilgiyi iyilestirmek
amaglanmaktadir.

Anahtar Kelimeler: sera, plastik 6rtli malzemeleri, bitkisel Giretim, kalite
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Abstract

In this study, lean quaternary magnesium alloys (Mg-Zn-Mn-Ce, Mg-Zn-Ca-Ce, and Mg-Zn-Ca-
Mn) were produced using direct chill casting and their corrosion behaviours were investigated
via a quasi in-situ approach over 168 h of immersion in phosphate buffer saline (PBS) at 37 °C.
Various techniques, including weight loss, hydrogen evolution, inductively coupled plasma
optical emission spectroscopy (ICP-OES), potentiodynamic polarization, and electrochemical
impedance spectroscopy (EIS). The obtained data was comparatively analysed to show the
corrosion properties of magnesium alloys and the effectiveness of the different techniques.
The results showed that the Mg-Zn-Mn-Ce alloy exhibited a fast dissolution during the initial
immersion period while its corrosion resistance enhanced considerably after 24 h due to the
formation of a protective surface film. The Mg-Zn-Ca-Mn alloy initially displayed better
corrosion performance than the Mg-Zn-Ca-Ce alloy, but this decreased after 24 h due to a
porous and cracked corrosion layer.

Anahtar Kelimeler : Magnesium alloy; biodegradable implants; microstructure; corrosion
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Mineral Katkili Sekillendirilmis Yapi Elemani Uretimi ve Teknik Ozellikleri
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Ozet

Bu ¢alismada, lGlkemizdeki baska bir prosesin giktisi olan bor varligini avantaja gevirerek yeni
bir Grliin (6rgl duvar elemani) lretmeye yonelik ¢alismalar yapilmistir. Gegmiste yapilan
calismalar da g6z ontinde bulundurularak, genlestirilmis kil ve pomza gibi hafif agregalarin
disik yogunluklari, 1si ve yahtkanhklari, uygun basing dayanimlari gibi 6zelliklerinden yola
¢ikarak bu tir hammaddelerin, hafif yapi malzemesi olarak kullanilabilirligi arastiriimistir. Bu
calisma, genlestirilmis kil ve pomza gibi hafif agregalarin ¢cimento disinda uygun katkilar ile
harmanlanarak karisim hazirlanmasi, sekillendirilmesi ve bu karisimin mekanik olarak
preslenerek hafif, 1si yalitkani ve depreme dayanikli bir malzeme (retilebilirliginin
arastirilmasini kapsamaktadir. Fiziksel ve mekanik testlerin yaninda SEM, XRD, EDX ve TG-DTA
analizleri gerceklestirilmistir. Ayrica, Grinin muadili sektorel Grunler ile gesitli yonlerden
karsilastiriimalari planlanmistir.

Anahtar kelimeler: Bor Katkisi, Duvar elemani, Genlestirilmis kil, Pomza, Tinkal.
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Ozet

Bu calisma kapsaminda, tlkemizin en 6nemli kaynaklarindan biri olan bor minerallerinden
Uretilen nanobor (bor nitrir) kullanilmistir. Nanoborun beton malzemesi lzerindeki etkileri
arastirilmis ve konvansiyonel beton ile karsilastiriimigtir. Standart ve bor katkili beton
uretilerek kiip kaliplara (15x15x15 cm) alinmig ve kiir havuzunda bekletilmistir. S6z konusu
beton numuneler fiziksel ve mekanik testlere tabi tutulmustur. Bu testlerin yani sira SEM, XRD,
EDS ve DT-TG gibi ileri teknolojik deneyler de gergeklestirilmistir. Bu ¢alisma sonucunda,
nanobor katkili beton, konvansiyonel betona kiyasla basing dayanimlarinda artis, betonun
catlak yapisinda azalma meydana getirerek yiiksek durabiliteli ve diisiik gegirgenlige sahip yeni
nesil bir beton Gretilmistir.

Anahtar kelimeler: Beton, Bor Katkisi, Catlak, Durabilite.
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Silis Dumani ve Hiper Akiskanlastirici Katkili KYB Betonun Performans
Ozellikleri
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Giresun/Turkiye

Ozet

Gunlmuzde dayanimi ylksek beton elde etmek icin puzolanik veya baglayici 6zellikteki
mineral katkilarin beton karisiminda kullanilmasi giderek yayginlasmaktadir. Silis dumani, bu
amagla kullanilan baslica mineral katkilardan birisidir. Bu ¢calismada hiper akinlastirici ile silis
dumanli beton Ulretimi ve imal edilen betonlarin mihendislik 6zellikleri yapilan deneyler
yardimiyla incelenmistir. Referans betonla beraber farkli yizdelerce (1,0-1,2-1,4-1,6) silis
dumani ikameli toplam 4 tip beton Uretilmistir. Her karisim tipi icin 9’ar kiip numune imal
edilerek bu numuneler 7-28-60 glinliik kiir slirelerince ayri ayri deneylere tabi tutulmustur.

Anahtar kelimeler: Beton, Cimento, Dayanim, Mineral katki, Silis dumani, Hiper

akiskanlastiric
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Soguk Hava Kosullarinda insa Edilen Betonarme Yapilarda Malzeme Segimi
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Giresun/Turkiye

Ozet

Bu g¢alisma kapsaminda; soguk iklim sartlarina sahip olan bolge tizerinde iklimi dengelemede
ne gibi sorunlarin olustugu ve ¢6zim Onerilerinin neler olabilecegine deginilmistir. Soguk
iklimde kullanilmasi gereken betonun o6zelliklerine ve yine ayni zamanda duvar yapiminda
kullanilacak malzeme secimi lizerinde arastirmalar yapilmis; tugla, bims, gazbeton ve perlit
tugla malzemelerinin ozelliklerine yer verilmis ve karsilikh teknik analizleri yapilmistir.
Ardindan vyalitim malzemelerine deginilmis ve yaygin olarak kullanilan 1s1 yalitim
malzemelerinin teknik 6zelliklerinden bahsedilmistir. Ardindan proje tasariminin ve ¢izimin
hangi programlari kullanarak nasil bir ydontem izlendigi anlatilmistir.

Anahtar kelimeler: Soguk iklim, Yapi malzemeleri, Yalitim, ideCAD, Yaklasik maliyet,
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Ozet

Birlikte kullanildigi malzemeye oldukg¢a 6nemli nitelikler kazandiran ve bu nedenle de giin
gectikce diinyadaki kullanimi hizla artan bor ve tiirevlerinin yapi malzemesindeki kullanim
alanlarini arastirmak amaciyla yapilan bu ¢alismada bor mineralleri ve kullanim alanlar
arastirnilmistir. Kullanim alanlarinin dncelikle niteligi, sonra niceligi 6n planda tutularak; cam
sanayisinde, seramik sanayisinde, temizleme ve beyazlatmada, insaat ve cimento sanayisinde,
yanmay! Onleyici/geciktirici olarak, nikleer uygulamalarda, enerjide, makine ve metalirjide,
saglikta ve tarimda kullanimi anlatilarak borun 6énemi vurgulanmistir. Daha sonra genis
kullanim alanina sahip borun, oOzellikle yapi malzemesi alaninda kullanimi irdelenmis,
kategorilere ayrilmis ve kullanildigi malzemeye kattig1 pozitif 6zelliklere vurgu yapilmistir.
Uretiminde bor ve tiirevleri kullanilan yapi malzemeleri; cimento sanayisi, zemin ve duvar
kaplama malzemeleri, ahsap ve ahsap kompozit malzemeler ve metal sanayisi olarak
kategorilendirilmistir. Her bir kategori icerisinde, literatlirde yapilmis olan deneysel ¢calismalar
irdelenerek deney sonuglarindan faydalanilmis ve malzemenin bor katkisi ile kazandigi inovatif
ozelliklere vurgu yapilmistir.

Anahtar kelimeler: Bor, Kullanim alanlari, yapi malzemesi, kolemanit, boraks, tleksit.
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Mekanik Termal ve Bariyer Ozelliklerine Etkisi
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Ozet

Aktif ambalaj sinifinda bulunan bariyer filmler, paket icerisine gaz ve nem gecirgenligini
engelleyen ayni zamanda gida omrind gida katki maddesi kullanmaksizin uzatan koruyucu
materyallerdir. Bu filmler, genellikle gaz migrasyonunu dnleyecek ¢ok katmanli film yapisiyla
dizayn edilir ve Urlinlerin tazeligi ile birlikte gida kalitesini korumada etkin bir ¢6zim sunarlar
[1]. Ambalaj sektoriinde kullanilan ve esnek ambalaj iretmek icin tercih edilen ¢ok katmanl
filmlerde gelecegi tehdit eden en dnemli konulardan biri hammadde krizleri digeri ise geri
donldsim ve sardurdlebilirliktir.  Ambalaj atiklarinin  tekrar kullanilmasi, hammadde
tuketimlerinin azaltilmasi, tek tip malzeme ile yiksek kaliteli film olusturulmasi gibi bircok
sirdurdlebilir ¢oziimler Gretilmeye baslanmistir. Farkli polimer yapilarinin koekstriizyon gibi
Uretim teknikleri kullanilarak bir araya getirilmesi; mekanik, optik ve termal 6zelliklere katki
saglarken ayni zamanda maliyeti de azaltmaktadir. Bariyer filmlerde yaygin olarak kullanilan
Etilen-Vinil Alkol (EVOH), yapisindaki hidrojen baglari sayesinde oksijen gecisini etkin bir
sekilde engeller ve Ustliin gaz bariyer ozellikleriyle dikkat ¢eker. EVOH kopolimeri geri
donugstaralebilirligi ve seffaf yapisiile geri dontisimi imkansiz olan lamineli aliminyum folyo
ve metalize filmlere alternatif bir bariyer tabakasi olarak goriilmektedir [2]. Bu ¢alisma
kapsaminda; EVOH katki orani sabit tutularak (% agirlikga) farkl film kalinliklarinin oksijen
gecirgenligine ve filmin mekanik 6zelliklerine etkileri incelenmistir. Blown (sisirme) ekstriizyon
teknigi ile bariyer 6zelligi gelistirilmis 5 farkh (50, 60, 70, 75 ve 80 mikron) kalinlkta filmler
Uretilmistir. Bu filmler ic ve dis katlari polietilen (PE), orta kati ise bariyer 6zellik kazandiran
EVOH polimerinden olusan koeks filmlerdir. Uretilen filmlerin mekanik 6zellikleri ¢cekme-
kopma testiyle, termal o6zellikleri diferansiyel taramali kalorimetreyle (DSC) ve oksijen
gecirgenligi icin oksijen gecirgenlik hizi testi (OTR) ile karakterize edilmistir. Filmde o6lcllen
pusluluk degerleri karsilastirildiginda, film kalinhginin artmasiyla pusluluk degerinin arttig
gorilmustir. Yapilan OTR analizleri sonucunda 0.46 cc/m?2*giin ile 80 mikron film en iyi oksijen
gecirgenligi degerini sergilemistir. EVOH katkili filmlerde en disiik erime sicakhgi (Tm) 50
mikron filmde gozlenmistir.

Anahtar kelimeler: Bariyer Film, Aktif Ambalaj, Oksijen Gegirgenligi, EVOH Kopolimer
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Thin Film and Surface Characterization with X-ray photoelectron spectroscopy
(XPS)

Hatice DURAN!
!Department of Materials Science and Nanotechnology Engineering TOBB University of
Economics and Technology, Ankara, Turkiye, hduran@etu.edu.tr

Abstract

XPS, or X-ray Photoelectron Spectroscopy, is a technique used to analyze the chemical
composition, chemical state, and electronic state of elements present in a material with high
sensitivity to the surface. It measures elemental composition at the parts-per-thousand range
and is able to provide information about the oxidation state of materials. In an upcoming
lecture, | will cover the working principles, advantages, limitations, and application areas of
this widely-used method in the analysis of surface chemical structure. | will also present
examples of chemical analysis on different surfaces, such as metal, metal oxide, and polymer,
to provide a better understanding of the subject.

Keywords : XPS, thin film, characterization
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Abstract

Aluminium is a widely utilised matrix material in the production of metal matrix composite
materials, due to its favourable properties, including low weight and a low melting
temperature. In order to enhance the characteristics of the matrix material, metal matrix
composite materials are manufactured by incorporating a variety of reinforcing elements with
superior properties. In this study, waste aluminium beverage cans were employed as the
matrix material. Metal matrix composite materials were produced by the stir casting method,
utilising alumina particles at concentrations of 0.5, 1 and 1.5 wt%. Wear and hardness tests
were conducted on the produced metal matrix composite materials and the results were
subjected to analysis. The results of the experiments demonstrated that the hardness value
of the composite material reinforced with 0.5 wt% alumina particles was 124.83 Hv, while the
highest hardness value, observed at 1.5 wt%, was 245.51 Hv. The minimum wear rate was
0.0000023 mm?3/Nm, and the lowest percentage weight loss was 1.60%, which was observed
in the 1.5% alumina-reinforced composite material. The addition of Al,Os reinforcement
resulted in enhanced wear and hardness behaviours. The scanning electron microscope (SEM)
images of the composites revealed an increase in particle distribution with elevated
reinforcement ratios, indicating a homogeneous distribution of the reinforcement material.

Keywords : Waste aluminium, abrasion, hardness, composite material.
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Viscosity, Shear Rate Behaviour of Water-Borne Systems
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Ozet

Due to strict regulations on volatile organic compounds (VOCs) affecting health and the
atmosphere around the world, environmentally friendly coatings are becoming popular and
acceptable to meet increasing consumer demands. Among these low VOC technologies,
solvent-free aqueous systems have become a popular option because water is an inexpensive,
non-toxic, and environmentally solvent that can increase the efficiency of various organic
reactions. However, the characterization of water-borne paint is different from solvent-borne
paint in terms of rheology, flow properties, static surface tension (SST), and dynamic surface
tension (DST).

DST measurement enables the characterization of formulation performance under conditions
such as spraying and coating. Also, rheology measurements are useful to simulate the flow
behaviors of paints and coatings under different processing and application conditions. In this
study, dynamic surface tension and rheological properties of water-borne paints are
investigated in terms of determining the most suitable surface age and method depending on
the viscosity of the paints.

Keywords : Dynamic Surface Tension, Shear Rate, Rheology, Viscosity
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Ozet

The wettability involves the interaction between the liquid phase, solid phase, and gas phase.
The most common technique which is called the sessile drop technique for measuring the
wettability of the sample is contact angle measurement. However, this technique is suitable
for flat, smooth, and non-porous surfaces. Surface roughness, swelling, and liquid penetration
into pores make it difficult to directly measure the contact angle of powders. As a result, some
indirect methods have developed as the Washburn Capillary Rise Method.

In the Washburn Capillary Rise Method, powder that is in the special tube is immersed into
the liquid and the amount of liquid absorbed into the powder is measured against the
measurement time. In this study, different kinds of fillers were chosen to measure their
material constant and the contact angle values. For this purpose, a force tensiometer was
used with a special attachment for powder wettability measurements. Although heptane was
the accepted wetting liquid in the literature, the effect of various organic solvents and packing
characteristics were investigated. Additionally, the contact angles were measured by
compressing the powders into the pellet form to compare two techniques. The results show
that all the parameters would be helpful for optimization studies in similar cases.

Keywords: Contact Angle, Washburn, Wettability
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Abstract

In this study, the effect of different rates of styrofoam additives on the mechanical properties
of concrete in lightweight concrete production was investigated. For this purpose, styrofoam
additives were added to the concrete at rates of 2.5%, 5%, 7.5% and 10%. Physical and
mechanical tests were performed on the produced concrete samples on the 7th and 28th
days. Decreases in the mechanical properties of concrete were observed with the increase in
the styrofoam additive rate.

Keywords: Styrofoam additive rate, Concrete, Compressive strength
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Abstract

In this study, the effect of Colemanite addition on the strength properties of concrete was
investigated. In our country, where the majority of the world reserves are located, the
evaluation of boron, which is extracted as raw material, as a final product within the country
is of great importance both in terms of enriching the raw material and benefiting from the
positive properties it adds to the material performance. 15x15x15 cm concrete samples with
colemanite additive were produced together with reference concrete with or without set
accelerator additive. Samples were produced for each mixture type and these samples were
subjected to compressive strength tests after 7 and 28 days of curing. As a result of the tests,
the addition of colemanite to the samples increased the strength properties of concrete.

Keywords: Concrete, Colemanite, Compressive strength
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Abstract

In this study, the effect of Borax pentahydrate on the strength properties of concrete was
investigated. CEM | 42.5 R type cement supplied from AKCANSA Cement Factory was used in
the study. 15x15x15 cm concrete samples with 7% Borax Pentahydrate were produced
together with reference concrete with or without set accelerator additives. Samples were
produced for each mixture type and these samples were subjected to compressive strength
tests after 7 and 28 days of curing. As a result of the tests, it was determined that borax
pentahydrate additive caused some decreases in the strength properties of concrete in both
7 and 28 day samples.

Keywords: Concrete, Borax pentahydrate, Compressive strength
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Endiistriyel Atik Cam Fritlerden Elektronik Devre Althiklarinda Kullanilan
Diisiik Sicaklikta Sinterlenen Cam Seramik Kompozit Gelistiriimesi
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Ozet

Bilgi teknolojisinin hizli blytumesi, kiglk, hafif ve ¢ok islevli elektronik bilesenler gerektirir.
Disuk sicaklikta beraber sinterlenen (LTCC) gibi cok katmanli seramikler, istenen 6zelliklere
sahip 3 boyutlu kompakt yapiya devre entegre edilmesiyle yiksek yogunluklu elektronik alt
tabakalarin Gretilmesini saglar. LTCC kompozitleri, Ag (961°C), Au (1063°C) ve Cu (1083°C) gibi
diusik sicaklikta eriyen elektrotlar ile sinterlenebilmesi igin sinterleme sicakhgini 950°C'nin
altina dustrmek igin gelistirilmistir. Akcoat firmasi, seramik karo sektoriinde sirlarin
hazirlanmasinda kullanilan ve malzemeye istenilen 6zellikleri veren farkh bilesimlerde cam frit
Uretimi yapmaktadir. Bu cam fritlerin Gretimi sirasinda ¢oktiirme havuzlarinda cam frite gore
cok daha ince tane boyutlu cam atiklar birikmektedir. Akcoat firmasi, yillik ortalama 100 ton
cikan bu atigi hicbir yerde degerlendirememektedir. Bu kapsamda bu projede, bu cam atigin
geri kazanimi ile katma degeri yiksek nihai bir Giriin olusturulmasi, hammadde ve eneriji
tasarrufu saglamak, geri donisime katkida bulunmak ve disa bagimliigin azaltiimasi
amaclanmistir. Proje kapsaminda disuk sicaklikta (<950°C) beraber sinterlenen seramik (LTCC)
kompozitlerini Gretmek amaciyla cam matriste bahsedilen atik ticari cam frit tozu, seramik
matriste ise yapay oksit allimina (Al203) tozu kullanimistir. Serit dokim yontemiyle
sekillendirilen numunelere yapilan karakterizasyon galismalari (XRD analizi, SEM analizi,
dielektrik sabit ve kayip, termal iletkenlik ve termal genlesme katsayisi, sertlik) sonucunda %80
atik cam frit tozu + %20alimina tozu iceren (C8A2) numunesinin optimum 0zellige sahip
numune oldugu tespit edilmistir. Boylece gelistirilen LTCC kompozit ile ticari LTCC
kompozitlerin 6zellikleri kiyaslanabilmistir.

Anahtar Kelimeler: Cam frit atigi, LTCC, cam seramik kompozit.
* {Igili yazarlar e-posta: fikriye.balcan@ogr.sakarya.edu.tr,
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Bor Atiklarinin Cimento ikame Malzemesi Olarak incelenmesi
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Ozet

Bor mineralinin endistride ve ileri teknolojide dnemli bir yeri vardir. Tirkiye, Diinya bor
rezervlerinin % 73’lne sahiptir. Bu ¢alismada, Tirkiye'deki bor madeni isletmelerindeki
dekapaj alanlarindan alinan borlu atiklarin cimentoya katki malzemesi olarak ilave edilmesi ile
fiziksel (i1s1, su ve gaz gecirgenligi), kimyasal ve mekanik (basing ve ¢ekme dayanimi)
Ozelliklerine etkisinin arastiriimasi hedeflenmistir. Bu amagla, Emet (Kitahya) bor yatagindaki
Hisarcik ve Espey ocaklarina ait dekapaj alanlarindan ve Bigadic (Balikesir) bor yataginin
dekapaj alanindan o6rnekler alinmustir. Farkli Gg¢ alandan alinan 6rnekler, ilk 6nce, X-Isini
Difraktometre (XRD) ve X-lsini Floresansi (XRF) analizleri icin 100’er gram o6gutulmustar.
Analizler sonucunda, Bigadi¢ dekapaj alanindan alinan 6érneklerde kimyasal bilesen olarak
baslica CaO (%36.13), SiO2 (%10.85), MgO (%8.81), B203 (%3.34) ve Al,03 (%1.48) icerdigi tespit
edilmistir. Kizdirma kaybi ve ugucu madde orani ise %36.73’tlr. Bor atig1 6rnekleri, baslica
kalsit, dolomit ve ¢ok az miktarda kolemanit ve kuvars icermektedir. Emet bor yatagina ait
Espey ve Hisarcik dekapaj ocaklarindan alinan érneklerde baglica CaO (%53.22-55.16) tespit
edilmistir. Cok duslk SiO2 (%0.30-1.69) ve B203 (<%0.5) icerigi belirlenmistir. Kizdirma kaybi ve
ugucu madde orani ise %48.80'dir. Bor atigi ornekleri, baslica kalsit minerallerinden
olusmaktadir. Cimento karisimlarina borlu atik orani %1-10 arasinda degisen oranlarda
uygulanarak cesitli harg receteleri hazirlanmistir. Bu kapsamda, her bir regete igin ¢cimento-
karisim oranlari, kullanilan borlu atik tirleri ve oranlar titizlikle belirlenerek karisimlar
hazirlanmistir. Elde edilen ¢cimento karisimlari ylrirliikteki standartlara ve ilgili yonetmeliklere
uygun olarak kirlenmeye tabi tutulmustur. Kirleme islemi, nem ve sicaklik kontrollerinin
titizlikle yapildig1 6zel kiir odalarinda gergeklestirilmistir. Amag, ¢cimento karisimindaki borlu
atik oraninin optimum degerini belirlemektir. Analizler ve kiyaslamalar neticesinde elde
edilecek verilerle borlu atiklarin ¢imento karisiminin  dayanikhligina olan katkisi
degerlendirilecektir. Calismanin, hem yapi malzemeleri adina mihendislik uygulamalarina
hem de stratejik Gnemi olan bor madeninin dekapaj alanlarindan elde edilen malzemenin atik-
cevresel yonetim agisindan onemli bulgular saglayacagi ongoriilmektedir.

Anahtar Kelimeler : Borlu atik malzeme, ¢cimento, kimyasal 6zellikler
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Abstract

The sol-gel coating process is used to create thin films or coatings on a substrate through the
transition of a solution (sol) into a solid (gel) phase. This process is widely used in various
industries, including optics, electronics, and materials science, due to its ability to produce
coatings with controlled thickness, composition, and properties. The process begins with
preparing a sol, which is a colloidal suspension of solid particles in a liquid. In this study, sol
was prepared by hydrolysis and condensation of Titanium and Boron alkoxides in an alcohol.
Titanium and boron alkoxides were dissolved separately in alcohol homogenously. They were
combined and mixed. After the sol is prepared, it was aged to allow the particles to grow and
the solution to stabilize. It was coated on the glasses using the dipping method for coating.
The coated glasses were dried at room temperature.

The surface of the coated glasses was characterized by a pencil hardness test, scanning
electron microscope (SEM-EDX), and contact angle meter. Compared to uncoated glass,
scratch resistance increased and contact angle decreased in B,Os-doped glasses.

Keywords : Sol-gel process, coating, Boron oxide, dip coating.
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Abstract

Hydroxyapatite (HA) is a bioceramic belonging to the calcium phosphate family and is the main
inorganic component of bone tissue. Its chemical formula is Ca10(PO4)s(OH), and is found
naturally in bones and teeth. Hydroxyapatite is widely used in medical and dental applications
due to its biocompatibility, bioactivity and excellent ability to blend with bone tissue. Surface
coating with hydroxyapatite is an essential process in various biomedical applications. This
coating process is especially done to improve the performance of metals, increase their
biocompatibility, support the integration of implants with bone (osseointegration) and
increase their corrosion resistance.

In this study, hydroxyapatite was prepared by sol-gel method. Ca(NQO3);.4H,0 and H3PO4 were
selected as starting chemicals. Separate aqueous solutions were prepared and combined.
Ammonia was added until the solution pH was 9. Nano TiO2 (P25) was added to this solution
at 1%, 2% and 3% (by weight). It was kept at room temperature until dry. The dried mixture
was calcined at 1100 °C for 4 hours. The obtained powders were ground below 60 um in a jet
mill. TiAI4V alloy with dimensions of 1.5x1.5 cm was coated with HVOF technique. Coated
Ti6Al4V alloy was subjected to surface roughness, XRD, SEM-EDX analyses and bioactivity test.

Keywords : Bioceramic, HVOF, coating, sol-gel process.
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Bolimu, elif.korcan@usak.edu.tr

Ozet

Karacam kozalagl (Pinus Nigra) sulu ekstratindan gimis nanopartikiillerinin yesil sentez
yontemi ile dogayi kirletmeden, kisa sirede, yiksek verimli, disik maliyetli gimus
nanopartikil (AgNP) elde edilmistir. AgNP’lerin antioksidan ve antimikrobiyal aktiviteleri
degerlendirilmistir. AgNP’ler ile seramik, cam ve polimer ylizeyler kaplanarak bu ylzeylere
biyolojik ozellikler kazandirilmistir. Elde edilen glimis nanopartikillerin 6ncelikle kalitesi,
morfolojisi ve boyutu gesitli spektroskopik ve mikroskopik tekniklerle karakterize edilmistir.
Kozalak ucucu yaginda ana bilesenin B —Caryophyllene oldugu tespit edilmistir. Toplam fenolik
ve flavonoid madde icerigi, elde edilen ektrelerde AgNP’lere gore daha yiiksek tespit
edilmistir. KAgNP i¢in 443 nm’de plazmon rezonans piki gosterdigi tespit edilmistir. TEM analiz
sonuclarina gore KAgNP’lerin 22- 40 nm boyutta kiiresel nanopartikil oldugu gorilmektedir.
KAgNP’lerin 2,2-difenil-1-pikrilhidrazil (DPPH) stpuricl etkisi %56,19 olarak tespit edilmistir.
Bakir (Il) indirgeyici antioksidan kapasite (CUPRAC) test sonuglarina gore kozalak ekstresi
13,064+0,03 Eq ug mL X Troloks, KAgNP icin 6,277+0,301 Eq pug mL " Troloks esdegeri oldugu
belirlendi. Metal iyonu selatlama aktivitesinin sonuglaria gore kozalak ektreleri (30,487+0,02
mg EDTA/g ekstra) KAgNP lere (20,243+0,45 mg EDTA/g ekstra) gore daha yulksek aktivite
gostermislerdir.  Antibakteriyal calisma sonuglarina gore Ozellikle kozalak ektraktinin P.
aeroginosa (zerindeki MIK degeri 200ul/27mg iken KAgNP’nin 200uL/0,42mg olarak
belirlenmesi KAgNP’nin P. aeroginosa Uzerine yiiksek antibakteriyal etki ye sahip oldugunu
gostermektedir. Ag katkili TiO; ince filmler seramik, cam ve polimer {izerine kaplanmistir.
KAgNP ile kaplanan Seramik, Cam, PC ve PMMA 6rneklerindeki biyofilm olusumunun azaldigi
belirlenmistir

Anahtar Kelimeler :Yesil sentez, Gimis nanopartikil, Yizey kaplama, Antioksidan kapasite,

Antimikrobiyal, Cam kozalagi
* {Igili yazar e-posta : muruvvetduz@aku.edu.tr, duzmuruvvet@gmail.com
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Acikta ve Ortii Alti Sebze Yetistiriciliginde Kullanilan inorganik Malglama
Malzemelerinin Verim ve Kalite Uzerine Etkileri

Yasemin AKTASY
1 Gazi Osman Pasa Universitesi, Ziraat Fakiiltesi, Bahce Bitkileri Bolim{/ Tokat/Tiirkiye

Ozet

Sebzeler icerdikleri vitamin, mineral maddeler, lif ve proteinler sayesinde insan beslenmesinde
onemli rol oynamaktadirlar. Sebze yetistiriciligi agikta ve 6rti alti yetistiricilik olarak iki sekilde
yapilabilmektedir. Her iki yetistiricilik seklinde de yliksek verim ve kalite de (riin elde etmek
amaclanmaktadir ve bu nedenle farkli uygulamalar ve yontemler gelistiriimektedir. Sebze
yetistiriciliginde Griin kaybina neden olan en dnemli faktérler toprak kaynakli hastalik ve zararl
etmenlerdir. En basit tanimiyla toprak ylizeyinin organik veya inorganik materyalle kaplanmasi
olarak tarif edilen malglama bu etmenlerle micadelenin 6énemli bir ayag olarak kabul
edilmektedir. Bunun yani sira malglama toprak sicakliginin muhafazasini saglar, su tutma
kapasitesini arttirir ve triinde erkenciligi tesvik eder. Bu etmenlerin timu Grinde verim artisini
olumlu yonde etkilemektedir. Malglama saman, aga¢ kabugu vs. gibi organik malzemelerle
yapilabildigi gibi plastik ortli gibi inorganik malzemelerle de yapilabilir. Her iki ydntemin de
avantaj ve dezantajlari olmakla birlikte son zamanlarda 6zellikle sebze yetistiricilig§inde plastik
ortl kullanimi oldukga yaygindir. Plastik ortl kullaniminin etkinligini arttirmak icin ve girdi
masraflarini azaltmak icin yetistirilecek Griine ve yetistirme mevsimine gére plastik értlnin
kalinhigr ve rengi dnemlidir. Plastik ortiler siyah, gimus, kirmizi, mavi, sari, yesil gibi farkl
renklerde Uretilmektedir fakat en yaygin olarak siyah renkte plastik ortiiler kullanilmaktadir.
Bu ¢alismada malglamada kullanilan inorganik malzemelerin agik alanda ve orti alti
yetistiricilikte sebze liretiminde verime ve kalite Gzerine etkileri incelenmistir.

Anahtar Kelimeler: sebze yetistiriciligi, malglama, inorganik malzeme, verim, kalite
* flgili yazar e-posta : yasemin.aktas@tarimorman.gov.tr

102



4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye

Elektroforetik Biriktirme (EPD) Yontemi ile Ti6Al4V Levhalarin Nano-HA Esasli
Malzemelerle Kaplanmasi ve Yiizey Ozelliklerinin incelenmesi
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Ozet

Malzemelerin kullanimindan kaynaklanan kirilma, ylizeylerinin bozulmasi gibi olumsuz
etkenlerin ortadan kaldirilmasinda kaplama yontemleri 6nemlidir. Kaplama yontemleriyle yeni
malzemelerin alimina gerek kalmadan ylizey ve mekanik 6zelliklerinin iyilestiriimesinde
gelismeler olmaktadir. Bu yontemler arasinda Elektroforetik Biriktirme (EPD), en hizl ve kolay
kaplama yontemleri arasinda yer almaktadir. Yapilan ¢alismada Ti6Al4V levhalar 20X20 mm
ebatlarinda kesilmis, ylzeyleri kir, yag, pisliklerden aseton ve etanolle temizlenmistir. Ti6AI4V
levhalar EPD yontemi kullanilarak hazirlanan HA ve HA-Grafen ¢ozeltiler ile 30-60V ve 90sn
surelerle kaplanmistir. Kaplanan levhalara SEM-EDX ve XRD analizlerinin yani sira ¢izilme ve
ylzey purizlilik testleri, temas acisi 6l¢iimleri gerceklestirilmistir. XRD analiz sonuglarinda
HA, Gr, Ti ve TiO; pikleri, SEM analizlerine gore 35-87 um kalinlik degerleri ortaya ¢ikmistir.
Yapilan temas acisi Olglimleri sonucu kaplanan yizeylerin hidrofilik oldugu ve ¢izilme test
sonrasinda ise 4B ve 3B ¢izgi kalinlari bulunmustur.

Anahtar Kelimeler: EPD, Ti6Al4V, temas acisi, kaplama
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Yiiksek Oranda Filter Pres Kek Atigi igeren Duvar Karosu Masse Uretimi ve
Karakterizasyonu

Berkay SOZUDOGRU", Zeynep KOKDAS, Dilay OZUYAR, Hande Ozge OZKUL ve Burak OZKAL
Yurtbay Seramik Ar-Ge Merkezi, Eskisehir, TURKIYE

Ozet

Seramik karo uretiminin degisik kademelerinde ortaya ¢ikan artik malzemeler ve yan Urinler
aritma siireci sonrasi filter presten gecirilerek toplanmaktadir. Seramik karo sektériinde filter
pres kek atigi olarak bilinen bu malzeme sirddrilebilir ve kabul edilebilir bir dénglide tretim
slreclerinde kismen degerlendirilebilmektedir. Bilesiminde agirlikli olarak hem masse hem de
sirh bilesenlerden gelen igerigi barindiran bu toz malzeme degisik nedenlerden 6tlirii ancak
belli miktarlarda Uretim sireclerinde tliketilmekte ve tiliketilemeyen kismi mevzuat geregi
bertarafa gonderilmektedir. Bu ¢alisma kapsaminda s6z konusu filter pres kek atiklarinin duvar
karosu masse Uretim slirecinde ylksek oranlarda kullanim olasiligi arastiriimistir. Yapilan
laboratuvar denemelerinde filter pres kek atigi duvar karosu masse granillerine %50 ve %60
oranlarinda ilave edilerek toz karisimlari hazirlanmistir. Elde edilen toz karisimlari numune
kalinhiginin etkisini gormek amaciyla farkli gramajlarda sabit basing altinda dikdértgen prizma
geometrisinde preslenmistir. Preslenen tabletler herhangi ilave bir isleme maruz birakilmadan
hizli pisirim kosullarinda iki farkli sicaklikta sinterlenmistir. Elde edilen numunelerin
mukavemet ve su emme degerleri basta olmak lizere temel karakterizasyonu yapilmis olup
filter pres kek atig1 icermeyen kontrol numuneleri ile karsilastirmasi gerceklestirilmistir. Filter
pres kek atigi katkisinin mukavemet artisina yol actigl ve numunelerin su emme degerlerini
distrdigu tespit edilmistir.

Anahtar Kelimeler : Seramik Duvar Karosu, Filter Pres Kek Atigi
* flgili yazar e-posta : berkay.sozudogru@yurtbay.com
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Savunma Sanayinde Arag Parcalarda Sari Alodine Kaplamanin Onemi ve
Faydalari

Almila Gokge DALY,
'Askeri ArGe Tasarim Uzmani, Koluman Otomotiv Endustri A.S. almila.dal@koluman.com

Ozet

Sari alodine kaplama, genellikle aliiminyum ve aliminyum alasimlarinin yiizeylerine uygulanan
bir kimyasal kaplama yontemidir. Alodine, korozyona karsi koruma saglayan ve metallerin
ylzeyini paslanmaz hale getiren bir kaplama tirudir. Kaplama islemi sirasinda metal ylizeyi,
kromat bazli bir sollisyonla kaplanarak oksidasyon ve korozyona karsi direngli bir koruyucu
tabaka olusturur. "Sarl" terimi, kaplamanin uygulandiktan sonra genellikle sarimsi bir renk
tonu kazanmasindan gelir.Sari alodine kaplama, aliminyumun ylizeyine uygulandiginda,
genellikle kromat bazli kimyasal bilesikler icerir. Bu kaplama, metallerin ylizeyine ince bir
kromat kaplama tabakasi olusturarak oksidasyonun dntine gecer. Bu kaplama islemi, genellikle
aliminyum alasimlarinin koruma amach olarak kullanildigi gesitli endustriyel uygulamalarda
tercih edilir. Kaplama, metal ylizeylerde paslanmayl engellemek ve korozyon direncini
artirmak icin kullanilir.Savunma sanayinde kullanilan ekipmanlar ve araglar, zorlu gevre
kosullari ve savas ortamlarina maruz kalir. Bu nedenle, malzemelerin korozyon ve oksidasyona
karsi korunmasi bliyiik 6Gnem tasir. Sari alodine kaplama, savunma sanayinde kullanilan metal
parcalarin ve yapilarin dmrind uzatir, bakim ihtiyacini azaltir ve ekipmanlarin performansini
artirir. Ayrica, kaplama, metal ylzeylerin boya ve diger kaplama sistemlerine iyi bir aderans
saglar, bu da ek koruma saglar.Tlirkiye’de savunma sanayinde sari alodine kaplama kullanimi
yaygindir, ancak kesin kullanim yizdesi sektorel raporlar ve Uretici firmalara gore degiskenlik
gosterebilir. Turkiye’nin savunma sanayinde sari alodine kaplamanin tercih edilmesi, metal
yuzeylerin  koruma ihtiyaglari ve uzun O6mdirli performans gereksinimlerinden
kaynaklanmaktadir. Kaplama, 6zellikle aliminyum alasimlarinin kullanildigi askeri ara¢ ve
ekipmanlarda 6nemli bir yer tutar.Kaplamanin etkinligi tzerine yapilan arastirmalar, sari
alodine kaplamanin metallerin korozyona karsi dayanikhligini énemli Olglide artirdigini
gostermektedir. Arastirmalar, kaplamanin cevresel faktorlere karsi koruma sagladigini ve
metal ylzeylerin 6mrini uzattigini ortaya koymaktadir. Ayrica, kaplamanin boya ve diger
kaplama sistemleriile uyumlu oldugu ve bu uyumun ek koruma sagladigi da vurgulanmaktadir.
Turkiye’de ve uluslararasi alanda yapilan cesitli calismalar, sar alodine kaplamanin yliksek
performansh ve glivenilir bir koruma yontemi oldugunu dogrulamaktadir.Faydalari ve
istatistikler: Korozyon Direnci: Sari alodine kaplama, aliminyum ve diger metallerin
korozyona karsi dayaniklihgini artirir. Uzun Omiir: Kaplama, metal yiizeylerin &mriinii uzatarak
bakim ve degistirme maliyetlerini dusirir. Iyi Aderans: Kaplama, boya ve diger kaplama
sistemleri ile mikemmel uyum saglar. Disiik Maliyet: Kaplama islemi, yliksek performansli
koruma saglar ancak nispeten disik maliyetli bir yontemdir. Sonuc¢ olarak; yapilan
arastirmalar, sari alodine kaplamanin, korozyon direnci testlerinde yiksek basari gosterdigini
ve metallerin uzun sureli dayanikliligini sagladigini ortaya koymaktadir. Sektorel raporlar,
aliminyum alagimlarinda kullanilan sari alodine kaplamanin, bakim ve onarim maliyetlerini
onemli Olgliide azalttigini géstermektedir.

Anahtar Kelimeler : Sari Alodine, kaplama, korozyon,
* {Igili yazar e-posta : almila.dal@koluman.com
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Savunma Sanayinde Arag Pargalarinin Kompozit Olmasinin Onemi Ve
Faydalari

Almila Gokge DALY,
'Askeri ArGe Tasarim Uzmani, Koluman Otomotiv Endustri A.S. almila.dal@koluman.com

Ozet

Savunma sanayinde arac¢ parcalarinin kompozit malzemelerden (retilmesi, modern askeri
araglarin performansini, givenligini ve verimliligini 6nemli 6lglide artirmaktadir. Kompozit
malzemelerin savunma araglarinda kullanilmasinin baslica nedenleri arasinda hafiflik, yliksek
dayaniklilik, korozyon direnci ve balistik koruma yetenekleri bulunmaktadir. Savunma
sanayindeki kompozit malzeme kullanimi, ticari araglara goére ¢ok daha yaygindir ve spesifik
gereksinimler dogrultusunda optimize edilmistir. Ornegin, askeri araglarin %60", kritik
parcalarinda kompozit malzemeler kullanmaktadir. Bu oran, ticari araglarda genellikle %10-20
civarindadir. Askeri araglarda kompozitlerin bu denli yiksek oranda kullaniimasi, stratejik
onem tasiyan performans ve glivenlik gereksinimlerinden kaynaklanmaktadir.

Anahtar Kelimeler : Kompozit, Verimlilik, Yiksek dayannkhlik,
* {Igili yazar e-posta : almila.dal@koluman.com
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Savunma Sanayinde Arag Parcalarinin Dokiim Olmasinin Onemi ve Faydalari

Almila Gokge DAL!
ArGe Tasarim Uzmani, Koluman Otomotiv Endistri A.S. almila.dal@koluman.com

Ozet

Savunma sanayinde arac¢ parcalarinin dokiim malzemelerden Uretilmesi, askeri araclarin
performansini, dayanikhhgini ve maliyet etkinligini artiran 6énemli bir yontemdir. Dokim
malzemeler, 6zellikle zirhli araglar ve askeri platformlarda kritik bilesenler olarak kullanilir. Bu
malzemelerin kullaniminin baglica avantajlari arasinda yuksek dayaniklilik, tasarim esnekligi,
uretim verimliligi ve maliyet etkinligi bulunmaktadir.

Yiiksek Dayaniklilik ve Giig: D6kiim malzemeler, yiiksek mekanik dayanikhlik ve gli¢ saglar.
Ozellikle zirhli araglarda kullanilan dékme celik ve dékme aliiminyum parcalar, yiiksek darbe
direnci ve balistik koruma sunar. Ornegin, bir zirhli aracin sasi ve siispansiyon elemanlari
genellikle dékme celikten yapilir ve bu malzeme, geleneksel geliklere gore %30 daha yuksek
cekme dayanikliligi sunar. Tasarim Esnekligi: Dokiim teknolojisi, karmasik geometrilere sahip
parcalarin Uretimini mimkdin kilar. Bu, askeri araglarin tasariminda ve modifikasyonlarinda
biyiik esneklik saglar. Ornegin, bir tankin taretinde kullanilan dékme parcalar, cesitli balistik
koruma ve entegre sistemler i¢in 6zellestirilebilir.

Anahtar Kelimeler : Savunma sanayi, Dokiim, Maliyet, Dayaniklik
* {Igili yazar e-posta : almila.dal@koluman.com
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Sonochemically synthesized of Zinc Silicate ceramic nanoparticles

Bouatrous MEHIEDDINE *1°, Boulkhessaim SALIM?, Fekrache ABDELHAK?, Ferhat
BOUZERARAS3, Quentin BIZOT*
1 Laboratoire d'Anticorrosion, Matériaux et Environnement et Structure ; Université 20 Aout
1955 Skikda ; Algérie
’Laboratoire d'ingénierie des matériaux et énergie ; Université 20 Aout 1955 Skikda ; Algérie
3Laboratory of Condensed Matter Physics and Nanomaterials, M-S-B University, Jijel, Algeria
4Laboratory of Inorganic Materials Chemistry (CMI), University of Namur, 5000 Namur,
Belgium
>Laboratory of Condensed Matter Physics and Nanomaterials, Physics department, Faculty of
Exact Science, Jijel University, 18000, Algeria

Abstract

Willemite, an inorganic semiconductor material [1], is widely used in optoelectronic and
electronic devices due to its unique properties [4]. It has attracted significant attention as a
promising candidate for optoelectronic devices and gas sensor applications [2]. This research
aims to develop a sonochemical synthesis technique to produce high-purity zinc silicate
(willemite) nanopowders. Using a modified sonochemistry approach, zinc silicate hydrate
nanoparticles were synthesized from zinc salts and waterglass under controlled pH conditions
(pH 11-11.5) and Argon gas flow [3]. The resulting precipitate underwent heat treatment at
various temperatures. Advanced characterization techniques, including TGA/DSC, X-ray
diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy
(TEM), dispersive X-ray spectrometry (EDX), and N gas adsorption, were employed to analyze
phase transformations, morphological attributes, microstructures, and chemical composition.
The findings revealed the formation of a well-crystalline willemite monophase at 890 °C, as
confirmed by XRD analysis. The synthesized material exhibited high homogeneity and
exceptional purity, as evidenced by EDX elemental mapping. Microscopic evaluations (SEM,
TEM) validated its nanoscale characteristics. Importantly, this synthesis technique employs
moderate temperatures, enhancing its cost-effectiveness for large-scale production. The
resultant zinc silicate nanopowders hold potential for various industrial applications, including
ceramics, paints, plastics, biomaterials, and composites, due to their high purity and
homogeneity.

Although willemite is not conventionally used as a semiconductor material like silicon or
gallium arsenide, its luminescent properties and potential for optoelectronic applications [2]
position it as a material of interest in niche areas of electronics and photonics.

Keywords: Sonochemical synthesis, Willemite, nanopowders, Optoelectronic devices.
* Corresponding Author e-mail: m.bouatrous@univ-skikda.dz
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Ultra-Flexible Ceramic-Based Coatings for Encapsulation of Organic
Photovoltaics

Iftikhar Ahmed CHANNA
Thin Film Lab, Department of Metallurgical Engineering, NED University of Engineering and
Technology, Karachi, Pakistan

Abstract

Ceramic-based coatings such as silica is one of the most efficient gas barrier material, hence
is widely used encapsulating material for electronic devices. In general, the processing of silica
is carried out at high temperatures. Recently processing of silica has been carried out from a
polymer called Perhydropolysilazane (PHPS). The PHPS reacts with environmental moisture or
oxygen and yields pure silica. This material has attracted many researchers and has widely
been used in many applications such as encapsulation of organic light emitting diodes (OLED)
displays, semiconductor industries, and organic solar cells. One of the important reasons for
using PHPS coating is its volume expansion, that is due to its rise of molecular weight while
conversion from PHPS to silica, owing to its reaction with air and moisture, thus exhibiting
very low susceptibility to crack formation and shrinkage. In this paper, we have demonstrated
the process optimization of the conversion of the PHPS in terms of curing methods as well as
curing environment. Various curing methods including exposing to dry heat, damp heat, deep
UV and their combination under different environments were used to cure PHPS. FTIR analysis
suggested that the quickest conversion method is the irradiation of PHPS with deep UV and
simultaneous heating at 100°C. Curing with this method yields water permeation rate of 1073
g/(m?-day') and oxygen permeation rate of less than 10! cm3/(m?2.day.bar). Rapid curing at
low temperature processing along with barrier properties make PHPS an ideal encapsulating
material for organic solar cell devices and variety of similar applications.

Keywords: Silica coatings, polysilazane, thin films, room temperature cured PHPS, oxygen and

moisture permeability
* Corresponding Author e-mail: iftikharc@neduet.edu.pk
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Corrosion Behavior of 3D Printed Titanium and Magnesium Alloys in
Biomedical Implants: A Review of Current Research and Case Studies

Mohammad MEHRDARY"
L Amirkabir University of Technology (Tehran Polytechnic), Bandar Abbas Campus, Iran
Mohammad.mehrdar@aut.ac.ir

Abstract

The advent of 3D printing technology has revolutionized the design and manufacturing of
biomedical implants, enabling the creation of complex, patient-specific devices that were
previously unattainable. Among the materials used, titanium and magnesium alloys have
emerged as leading candidates for such implants due to their unique properties. Titanium
alloys, particularly Ti6Al4V, are favored for their outstanding corrosion resistance and
biocompatibility, making them ideal for long-term orthopedic and craniofacial implants. In
contrast, magnesium alloys such as AZ31 and WE43 are gaining attention for their
biodegradability, offering a novel solution for temporary implants that naturally resorb after
fulfilling their function. However, the process of additive manufacturing introduces
microstructural features that can significantly influence the corrosion behavior of these
materials, impacting their long-term performance in biological environments.

This review synthesizes the current state of research on the corrosion behavior of 3D printed
titanium and magnesium alloys in biomedical applications. It explores how the additive
manufacturing process affects these materials' microstructures and, consequently, their
corrosion resistance. The review also highlights real-world case studies where these materials
have been implemented in clinical settings, providing insights into their practical performance
and challenges. Additionally, the effectiveness of various coatings and surface treatments in
enhancing corrosion resistance is critically examined. By identifying existing knowledge gaps
and suggesting directions for future research, this review aims to contribute to the
development of safer and more reliable 3D printed biomedical implants.

Keywords : 3D Printing, Biomedical Implants, Corrosion Behavior, Titanium and Magnesium

Alloys.
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Abstract

Research on graphene has guided researchers in the production of other two-dimensional
materials. Borophene, the subject of this study, is a material with superior properties similar
to graphene but has not been extensively studied. In this study, borophene was produced
using an ultrasonic-assisted liquid phase exfoliation method. SEM, XPS, and Raman
spectroscopy methods were used to determine the surface morphology and chemical
composition of the produced material. As a result of the analyses, the characteristic bonding
structure and chemical composition of the produced material were identified and compared
with those found in previous studies in the literature.
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Hydrophobic Coating on Ti6Al4V Alloy by Sol-gel Method
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Abstract

Titanium alloys, particularly Ti6Al4V, are widely recognized for their exceptional mechanical
properties, including high strength-to-weight ratio and excellent corrosion resistance. These
characteristics make Ti6Al4V a material of choice in critical applications ranging from
aerospace to biomedical devices. However, enhancing its performance further through
surface modification techniques, such as hydrophobic coatings, has garnered significant
interest. Among various coating methods, sol-gel technology has emerged as a promising
technique for imparting hydrophobic properties to Ti6Al4V surfaces. In this study, Ti6Al4V
alloy was coated by sol-gel method using dip coating technique to obtain a surface with anti-
corrosive and hydrophobic properties. Tetra ethyl ortho silicate (TEOS), Hepta deca fluoro-1-
decanethiol was used for this purpose. Experimental results confirmed that sol-gel coating
plays an important role in improving the properties of the surface. Water contact angle (WCA)
measurement, pencil hardness tests were performed.
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Strontium Aluminate Epoxy Composites: Luminescent Materials for Novel
Applications
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Abstract

Strontium aluminate-based materials have gained significant attention due to their excellent
luminescent properties, including high brightness and long afterglow duration. These
materials, often doped with rare-earth elements like europium and dysprosium, are widely
used in various applications such as emergency signage, glow-in-the-dark products, and safety
indicators. When combined with epoxy resins, strontium aluminate forms a composite that
not only retains its luminescent properties but also benefits from the mechanical strength,
adhesion, and chemical resistance of the epoxy matrix. This article explores the properties,
preparation methods, and potential applications of strontium aluminate epoxy composites.
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Ucgucu Yaglarin Mikroenkapsiilasyonu
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OZET

Bu calismada, koaservasyon ile kapsiilleme, spesifik pH, sicaklik veya bilesim altinda ayni
reaksiyon ortaminda suspansiyon haline getirilmis veya emiilsifiye edilmis aktif bilesen
etrafinda yeni olusan koaservat fazin biriktirilmesini icerir. Kapsillerin gliclendirilmesi icin bir
capraz baglayici gerektirebilir. Basit koaservasyon, jelatin veya etil seliiloz gibi tek bir polimerin
kullanimini igerir. Kompleks koaservasyon ise, iki zit ylUkli polimerin sulu ¢o6zeltide
notrlestirilmesini icerir. Yaygin olarak kullanilan yontem, negatif yikli Arap zamki ile pozitif
yukli jelatin arasinda nétralizasyondur.

Bu ¢alismada ugucu selvi ve miir esansiyel yaglari, duvar malzemesi olarak arap zamki ve jelatin
kullanilarak kompleks (karmasik) koaservasyon metoduyla kapsillendi. Metodolojide ¢apraz
baglama maddesi olarak glutaraldehit kullaniimistir. Olusturulan mikrokapsiller dijital
mikroskop ile analiz edildi. Kullanilan esansiyel yaglar FT-IR, SEM ve EDX yontemleri ile
karakterize edildi. Calisma sonucunda kiiresel formda mikrokapsiller olusturulmustur.
Enkapsulasyon verimleri % 30-80 arasinda elde edilmistir.

Sonug olarak, mikroenkapsiile edilmis esansiyel yaglar, esansiyel yaglarin kullanimini daha
etkili, uzun sireli ve 6zellestirilmis hale getiren bir teknoloji sunar. Bu avantajlar, bircok farkl
endustriye ve uygulamaya yonelik genis bir kullanim yelpazesi sunarak yaygin etkisini ortaya
cikarmaktadir.

Anahtar Kelimeler: Enkapsiilasyon, Kompleks Koaservasyon, Esansiyel yaglar.
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Earthquake resistant building
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Abstract

Earthquakes are natural disasters that can cause great damage and loss of life worldwide. In
this context, designing and constructing earthquake-resistant buildings is of critical
importance in terms of both safety and durability. Earthquake-resistant buildings are of critical
importance to increase the safety and durability of structures. Design approaches, material
selection and new technologies increase the performance of these buildings and protect
against seismic risks. This study aims to provide a guide for the construction of safe and
durable structures by presenting best practices and future developments in the field of
earthquake engineering.
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Strategies for Preventing Damage to Machine Parts
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Abstract

Machine parts play a critical role in industrial processes. However, these parts are damaged
due to various external factors and working conditions. This study focuses on the most
common types of damage in machine parts and the precautions that can be taken to prevent
these damages. Applicable strategies against damage types such as wear, fatigue, corrosion
and cracking are discussed. It is known that preventing damages both increases machine
efficiency and reduces maintenance costs.

Keywords: Machine, Damage types, Protection methods and techniques
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Low-Dissipation Electron Transfer in Bismuth Chalcogenides
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Abstract

Traditional electronics based on the transport, manipulation and storage of electrical charge
have encountered fundamental physical limitations leading to rapidly increasing power
consumption and heat generation. Spin electronics is an alternative technology for the
development of electronics, since spin operations are characterized by low energy
consumption and dissipation. Materials with low dissipation and with non-dissipation electron
transfer are also related to the development of alternative energy and the development of
new methods of energy conversion and reduction of losses during its transmission. The
development of new materials for efficient energy conversion and transmission is also
associated with the non-dissipative transport of charge carriers and the development of new
high-temperature superconductors and technologies based on them. The development of
superconducting technology is linked to the tasks of creating new and improved principles of
cold generation and thermal energy transport, which requires the development of new types
of thermoelectric materials. In bismuth chalcogenides, the strong spin-orbit interaction is
caused by and depends on the state of the bond between the atoms of the heavy metal and
the chalcogen (this affects the location of the point and the shape of the Dirac cone), which
mainly determines the possibility of the dissipation-free passage of electrons along the
trajectory of the half-orbits. For thermoelectric applications, the contribution of these states
to efficiency is insufficient and limited by the temperature regime, since they exist only on the
outer and back surfaces of the material at low temperatures. Proposals to increase the
number of working surfaces were accompanied by the creation of heterostructures based on
these materials, but an increase in efficiency has not yet been achieved, apparently due to the
lack of an optimal ratio of the values of spin-orbit interaction and the energy barrier necessary
for the appearance of these states, and a specific condition for the dielectric constant of the
interface region. A better understanding of the interaction between the nature of the
chemical bonding of these states and the unusual properties of collective excitations may help
in creating multilayer materials with a large number of working surfaces, with the possibility
of their practical application at room temperatures. The search for and obtaining of the
required non-dissipative spin state in the near-surface region of materials with multilayer
heterostructures and their practical use is expensive today. The production of multilayer
materials with low dissipation during charge transfer may become more accessible by using
the self-organization effect of nanostructures in technology. We have discovered oscillations
of magnetoresistance at 249K and 273K in BizTes single crystals doped and intercalated with
Cu and Ni, with quasi-two-dimensional layers separated by interlayer elements.
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Properties Of Boron-Doped Bismuth Telluride

S.Sh. GAHRAMANOV?®", H.V. ORUJOVAL, Y.A. ABDULLAYEV?,
Z.I. BADALOVA!, G.M. AHMEDOV?, N.A. ABDULLAYEV!
! Institute of Physics Ministry of Science and Education, H.Javid ave.131, AZ1143 Baku,
Azerbaijan

Abstract

The processes of formation of nanoscale defects on van der Waals surfaces of layered Bi>Tes
crystals, as well as the formation of nanostructures containing boron on them, are of interest
for thermoelectricity and tuning of the Dirac point of topological insulators. The results of the
study of the volume and surface (0001) of Bi;Te3<B> (0.01 wt.%) are presented. The degree of
defectiveness of the Bi2Te3 structure and its properties are largely determined by the
technology of obtaining samples and affect the degree of anisotropy. The synthesis of
Bi;Te3<B> was carried out in two stages. First, the components, taken in stoichiometric
quantities, were slowly heated (10 K/min) to a temperature of 870 K, i.e. 10 K higher than the
melting point of Bi;Tes, and held for 2 hours. Then the obtained samples were slowly cooled
to room temperature. The sizes of nanostructures on the cleavage surface (0001) of Bi»Te3<B>
crystals fluctuate within 3—7 nm, the largest number of them have a height of about 5 nm. As
can be seen from the diffraction pattern, boron does not enter into chemical interaction on
the van der Waals surface, unlike the volume, therefore the smallest sizes of nanostructures
can contain the main amount of boron, this is confirmed by the practically unchanged
appearance of Raman spectra from different parts of the crystal. The different sizes of
interlayer nanostructures in defect cavities of the sample can be associated with different
times of their formation and features of the defect structure of the Bi;Tesz surface. Boron
doping leads to an increase in the thermo-emf and a decrease in the electrical conductivity of
p-type Bi2Te3 single crystals, which is explained by an increase in the anisotropy of
conductivity due to an increase in the gaps of defect cavities. The acceptor properties of boron
are due to the tendency to complete the sp? configuration to a quasi-stable sp3 configuration.
In particular, when boron is doped in single-crystal samples of Bi;Te3<CdCl>>, donor
compensation occurs with a transition of the crystal conductivity from the n-type to the hole
type. In this case, the thermo-EMF of the samples increases from 180 to 260 pV/K.
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Thermoelectric Features of Topological Insulator Bi>Tes;<Fe>
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Abstract

Well known thermoelectric layered crystals bismuth chalcogenides also is a topological
insulators. In topological insulators, the electrons in the near-surface region are not
backscattered and are stable against perturbations as long as the perturbations are non-
magnetic and time reversal symmetry (TRS), the basic principle of the existence of these
states, is not broken. These stable surface states are promising for use in low-power electronic
devices, in topological transistors that can be switched by an electric field, or in memory
devices and logic cells controlled by spin current transfer. In these devices, contact with
magnetic materials, in this case iron, can disrupt the TRS. The disruption of TRS by a transition
metal can have practical applications, such as in magnetic topological insulators, using spin
current transfer based on the quantum anomalous Hall effect. We conducted studies to
identify the distribution of magnetic impurities in the matrix of layered bismuth chalcogenide
crystals and their influence on the electrophysical properties. The facts of the introduction of
Fe iron atoms into the interlayer space, the formation of nanostructures by them and their
effect on the properties of Bi>Tes were revealed. The obtained data show that Fe atoms not
only replace Bi in the crystal matrix, but are also located in the van der Waals gap. The
peculiarity of such processes is that nanoparticles are formed through successive physical and
chemical processes, accompanied by a change in their composition and the emergence of
nanowires. The influence of iron, which has a small atomic radius, on the morphology of the

Te) —Te" interlayer space, on the properties of Bi;Tes and its solid solution B,.xFexTes also
affects the mechanical, thermoelectric and magnetic properties. X-ray diffractometric studies
showed the presence of both free and chemically bound iron FeTe on the cleavage surface.
Using AFM image studies, the size distribution functions of nanoparticles were determined,
shapes, fractal dimensions of boundaries, and distribution of nanoparticles on the surface
(0001) of the sample were analyzed. The presence of different groups of nanoparticles may
be associated with different times and temperatures of their nucleation on the defective
surface of BixTes and with the characteristics of crystallization processes on the defective
surface (0001). Thermoelectric parameters coupled with mechanical strength had a peak in
the middle of the percentage composition of the iron alloying impurity, a further increase in
the amount of iron led to a sharp decrease in both parameters. Moreover, the best
thermoelectric figure of merit of the most effective samples occurred due to a 12% reduction
in thermal conductivity due to the scattering of phonons at the boundaries of nanoparticles
and an increase in the interlayer distance of defective cavities.
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Self-Organization of a Quantum Dots Array on The Surface of Selenium-
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Abstract

Layered Bi;Tes crystals are known as materials widely used in thermoelectricity and as
topological insulators. Selenium-doped Bi;Tes crystals with an array of nanoislands — quantum
dots on the (0001) surface, formed on the basis of self-organization effects, are studied.
Research into the properties of quantum dot arrays on the surface can be used to obtain
sensors for a wide range of applications, heat and solar energy converters, and it is possible
to achieve technological advances in obtaining topological insulators and controlling the Fermi
level in their near-surface zone, to obtain high-speed connections for nanodevices and
switches.

a) b) c)
Fig. 3D AFM image of an array of nanoislands on the surface of Bi,Tes<Se>— a); 3D-scale AFM
image of a fragment of two Bi;Tes<Se> nanoislands — b); profiles of two nanoislands — c).

The results of the study indicate the formation of localized states on nanoislands, the transfer
of charge carriers along the array is carried out by a phonon-activated hopping mechanism.
The transition from diffusion to hopping transport is observed at nitrogen temperatures. It is
shown that the value of hopping conductivity correlates with the level of thermalization of
carriers localized on them. Apparently, a transition from unbound surface states to a bound
surface-volume channel occurs during their hybridization under conditions of charge
thermalization on long-range orbitals. Hopping conductivity can have several tunneling
matrices depending on the energy level of localized states. Of practical interest is the type of
tunneling that achieves the maximum charge transfer density with minimal scattering on
phonons, which makes it possible to increase the thermoelectric figure of merit of the material
by reducing thermal conductivity. A weak magnetic field promotes spin ordering and gradual
charge pumping, which, reaching the level of the upper zones with long-range orbitals, creates
spin shunting due to the formation of orbital order.
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Investigation of Mechanical Properties of 3D Fabricated Materials with
Different Parameters
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Abstract

With the advancement of technology, the use of new production methods in the industry is
becoming increasingly widespread. Instead of materials produced through long production
processes in the past, materials produced more practically with 3D printers are preferred
today. Due to the growing world population and the limited availability of raw materials,
developing efficient production processes is crucial. For this purpose, using 3D printers with
different materials and production parameters will significantly increase efficiency. To
investigate this, the mechanical properties of materials produced with 3D printers using PLA
polymer filaments manufactured under various parameters were studied. The parameters
applied during production, such as temperature, production speed, and nozzle density, are
quite influential. Additionally, the changes in mechanical properties observed in the studies
were compared graphically.
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Abstract

Micro-Raman spectrometry is a useful and non-destructive methodology for understanding
the characterization of organic matter such as coal and coking coal, and graphite.
Furthermore, it has importance on estimating the thermal metamorphism of organic matter
in geosciences. In this study, we have for the first time applied micro-Raman spectrometry of
semi-graphite samples from the Oysu mine (Western Tirkiye) for characterization and
palaeotemperature estimation. For this purpose, Raman band separation and D1- and G-bands
full width at half-maximum (FWHM) were applied from carbonaceous material in presentative
semi-graphite samples. These results are correlated with Tpeak temperatures calculated from
vitrinite reflectance values (%VvRo) from carbonaceous material, and XRD results. The mean
%VRo values of semi-graphite samples are around 4.03%, whereas vRo eq% is 5.04% according
to micro-Raman /D1/IG ratios. Hence, the samples could be classified as semi-graphite. In
agreement, a hump between 20-30 26 is detected in the XRD patterns. The micro-Raman
spectroscope analyses show that the average position of the Di-band is 1348 cm™ and the
average intensity of the D1 band of the samples is 112 a.u., while the average position of the
G-band is 1603 cm™, and the G-FWHM is 53 cm™. Besides, the D, band is not detected in first-
order Raman spectra. According to micro-Raman spectrometry data, the calculated
palaeotemperatures of the samples range from 336 to 349°C. This data is also close to
calculated Tpeak temperature (307-315°C) and regional paleotemperature data from the
literature. Furthermore, the G band positions in the first-order Raman spectra may suggest
that the graphization degree of the studied samples is relatively low. Overall, the micro-Raman
spectrometry data could be useful for characterization of carbonaceous matter-bearing
metamorphic rocks and paleotemperature assumptions in combination with %vRo and
regional geological data.
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Abstract

In this study, grooves were created on the high strength steel MC320 surface by using different
parameters of a fiber laser. The obtained grooves were examined with a high-resolution
optical microscope. As a result of the measurements made on the images obtained, the effects
of the laser parameters used on the groove geometry were analyzed. Taguchi method was
used in the optimization study. In the study, it was aimed to obtain the largest groove
width/HAZ (heat affected zone) width. The maximum groove width/HAZ width was obtained
with using power 60 W, laser scan speed 60 m/s, and laser frequency 50 kHz were used. The
most effective laser parameter was also calculated as Laser Power with a ratio of 38.86 %. The
least effective parameter on the groove geometry was calculated as Laser Frequency with a
rate of 22.96 %.
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Abstract

This work focuses on the optimization of geometric patterns and laser parameters for the
surface texturing of AA1050 aluminium alloy using fiber laser technology. Four different
patterns were tested-square, diamond, hexagon, and circle-under changing powers of the
laser (40-100 W) and theoretical area factors scanned by the laser beam (20-80%). In order to
assess the effect of these parameters, the surface roughness was measured by an Sa
profilometer, and the morphology was analysed by an optical microscope. The results showed
that lower laser power and higher scanned area factors usually increase the roughness of the
surface, while higher power decreases roughness by smoothing out the surface. In addition to
the above, contact angle measurements were also carried out to study changes in wettability.
The results have shown a good relationship between specific combinations of parameters of
the laser treatment in light of changing properties of the surface, such as roughness or
wettability. Optimal conditions were obtained at a power of 40 W and with an 80% value of
the scanned area factor for square patterns, where clear texturing was observed with
increasing surface roughness. These results will be useful in improving the functional
properties of aluminium surfaces in various industrial applications.

Keywords : Laser Surface Texturing (LST), AA1050 alloy, Roughness, Laser Parameter
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Additive Manufacturing of Energetic Materials
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Abstract

Additive manufacturing technologies are an innovative production method that stands out
with its rapid prototyping convenience and enabling new production geometries that
traditional methods do not allow. Energetic materials are metastable materials that have the
potential to produce high and rapid gas release with stimuli. Due to the nature of those
materials, energetic materials require quite different and relatively difficult production
methods from other material groups. Moreover, the designs that can be produced by
traditional methods are limited, and production time and cost increase due to using molds.
On the other hand, additive manufacturing stands out as a fast, economical, and adaptable
method and offers design freedom. R&D studies for rapid prototyping of energetic materials,
characterization of new materials, and field testing require considerable financial and time-
consuming efforts. While additive manufacturing eliminates these two disadvantages,
additive manufacturing of energetic materials is currently a hot topic in the literature.
However, since the research is generally kept as a commercial and military secret by the
researchers, the studies that can be sourced are limited. Therefore, researchers need to
acquire the know-how with the accumulation of their own work.

Keywords : Energetic Materials, Additive Manufacturing, Rapid Prototyping, Characterization
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New Generation of Energetic Materials
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Abstract

Energetic materials encompass a range of substances, including propellants, explosives, and
pyrotechnics. The sensitivity of these materials is influenced by various factors such as their
molecular structure, functional groups, particle size, surface area, surface morphology, and
molecular stability. Currently, the most significant factor in the selection of ammunition is the
availability of commercially produced energetic materials that exhibit reduced sensitivity to
physical influences, including thermal effects, shock, friction, and static electricity. Research
efforts are concentrated on developing high-performance explosives that introduce a new
generation of energetic materials characterized by insensitivity at the molecular level, as
documented in scientific literature. Nonetheless, the modeling, synthesis, and
characterization of these advanced energetic materials at the molecular scale involve lengthy
processes. Consequently, traditional nitramine-based energetic materials, such as RDX and
HMX, remain among the most commonly utilized options. There is an ongoing demand for
enhanced energetic materials. In the quest to create new energetic systems, it is essential to
achieve optimal balances among energy content, safety, and cost. Therefore, it is
advantageous to minimize trial and error in the development of new materials by accurately
predicting the properties of energetic materials.
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FesAl Alagiminin Diisiik Karbonlu Celik ile Nokta Direng Kaynak
Uygulamalarinda Kaynak Akiminin Etkisi
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Ozet

FesAl alasiminin birgok sektdrde farkli malzemelerle kaynakli birlestirme uygulamalari giderek
daha fazla ilgi gormektedir. Bu alasim, sahip oldugu miikemmel oksidasyon direnci, yiksek
dayanim ve mekanik asinmaya karsi Ustin oOzellikleri sayesinde, kaynak baglantilarda
performansi artirma potansiyeline sahiptir. Nokta direng kaynagi, birbirinden farkli veya
birbirinin aynisi olan malzemelerin birlestirilmesi icin kullanilan ve endistride de oldukca
yaygin olan bir ydontemdir. Bu ¢alisma, FesAl alasimi ile diislik karbonlu ¢elik malzemenin nokta
diren¢ kaynaginin uygulanabilirligi Uzerine odaklanmistir. Arastirmada kaynak akimi
parametresi baz alinmis olup, bu iki malzeme arasinda olusan kaynak ¢ekirdeginin mekanik
ozellikleri, mikroyap1 Ozellikleri ve gorintlilenen olasi zayif noktalari incelenmesi
hedeflemistir. Yapilan testler ve analizler sonucunda, kaynaklarin kalitesi lzerinde kaynak
akiminin 6nemli bir rol oynadigl tespit edilmistir. Sonu¢ olarak, FesAl alasiminin distk
karbonlu ¢elikle nokta direng kaynaginda basarih bir sekilde kullanilabilmis ve optimum kaynak
parametresinin 4,44 kA kaynak akimi oldugu gérilmdastdr.

Anahtar kelimeler: intermetalik malzemeler, FesAl, disiik karbonlu celikler, nokta direnc

kaynagi, kaynak akimi
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Modelling the formation kinetics of Fe;B layers on DIN 12738 steel with a non
linear model using Taylor expansion
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Abstract

This work aimed to model the growth kinetics of Fe,B layers on the DIN 1.2738 steel by using
a novel kinetic approach. The proposed model considered the transient diffusion regime of
boron atoms through the surface of treated steel. The distribution of boron atoms across the
FeoB layer was expressed as a Taylor expansion of second order. Afterwards, the boron
activation energy in the Fe;B layers was assessed as equal to 204.02 kJmol?! in the
temperature range 1123-1223 K using the experimental results taken from the literature.
Finally the present model has been validated experimentally by using additional boriding
condition (1998 K for 4.5 h). The experimental Fe,B layer thickness obtained at 1198 K for 4.5
h aligned with the predicted value provided by the model.

Keywords : Boriding, Iron boride, Diffusion model, Activation energy Diffusion.
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The Role of Biomaterials in Treating Hepatocellular Carcinoma (HCC)
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Abstract

One of the most common fatal malignancies worldwide is hepatocellular carcinoma (HCC). It
is therefore crucial to develop new treatment options for patients. In this case, microscale
biomaterials can improve the results of the treatment. HCC is becoming a leading cause of
cancer-related mortality throughout the globe. Despite remarkable advances, HCC patients
remain associated with poor prognosis. Unfortunately, the primary treatment in advanced-
stage HCC is treating the symptoms and not curative. By using biomaterials, we can offer a
better outcome in these patients. Microscale biomaterials are placed in the arteries feeding
the tumor and suffocate the tumor, resulting in the death of cancer cells. These particles may
also contain chemotherapeutic drugs. In this article, Transarterial chemoembolization (TACE),
blank Transarterial embolization (TAE), conventional Transarterial chemoembolization
(cTACE), TACE with drug-eluting beads (DEB- TACE), Transarterial radioembolization (TARE),
and arterial embolization hyperthermia (AEH) are explained and reviewed

Keywords: hepatocellular carcinoma (HCC), embolization, embolic agent
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Investigation of Pitting Corrosion in The Superstructure Tank of Road Service
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Abstract

Road service vehicles used for cleaning purposes on highways and airport runways require
water systems due to their operating conditions. An integrated mechanism is used to supply
and store water in the tanks located on the superstructure of the vehicles, and the necessary
systemic lines are fed from these tanks. These tanks are made of stainless steel to protect
them from external effects that will cause corrosion and all corrosive effects of the liquid
inside due to its chemical structure. These manufactured metal tanks target longevity and are
designed accordingly to provide efficient working conditions. However, some situations are
inevitable and damage may occur to the tanks due to corrosion.

In this study, the causes of pitting corrosion occurring in a road service vehicle containing a
water tank and its protective measures were examined. By analyzing the chemical structure
of the water in the tank, it was determined that the tank suffered from pitting corrosion due
to high chloride and sulfate.

Keywords: Stainless Steel, Pitting Corrosion, Chloride, Sulfate, Water Tank
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Fabrication of SisN4 substituted 45S5 bioactive glass derived composites and
their physical and in vitro biological characterizations
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Abstract

Silicon nitride (SisNa) has recently been used as a dense, porous bioceramic or substitution for
a bioglass due to its good biological effects. In this study, the effect of 10, 20 and 30 wt.% SizN4
powder addition on the crystallization behavior and subsequent biological properties of 4555
Bioglass® was assessed. SisNs incorporated 45S5 Bioglass® composite pellets were subjected
to heat treatment at around 1000 2C for 1h in an open-air furnace by following basic powder
processes. It was seen that varying SisN4 addition to the Bioglass significantly decreased the
sintering temperature and hence affected the crystallization behavior of the Bioglass. The
sintering temperature decreased by up to 150 eC proportionally with the increase in silicon
nitride content. Thus, a balance was achieved between decomposition and densification in
the composites. Quantitative phase analysis (wt.%) of sintered composites calculated from
XRD data revealed that with increasing SisN4 fraction in the samples, the amorphous content
of the samples increased and the amount of crystalize phases decreased. In vitro bioactivity
tests pristine and 30 wt.% SisN4 added Bioglass were carried out and characterized by FTIR,
XRD and SEM. Due to SisNs being itself bioinert, it partially inhibited the formation of
hydroxyapatite but exhibited different degradation characteristics. Moreover, cell biology and
antibacterial studies of pristine and 30 wt. % SisNs added Bioglass were performed. Results
showed that SisNs substitution in the Bioglass caused an increment in cell viability and
antibacterial activity.

Key words: SizN4, 4555 Bioglass®, crystallization, biological properties
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A study was conducted to examine the material properties of boron carbide-
reinforced waste aluminium matrix composites
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Abstract

Boron carbide (B4C), which is composed of boron and carbon, has a multitude of applications
and is employed in composite materials that require high hardness and wear resistance. In
this study, metal matrix composite materials were produced by reinforcing B4C particles at 1,
3 and 6 wt% to an aluminium matrix obtained from the recycling of waste beverage cans. In
the initial stage of the process, waste beverage cans were collected and subjected to a pre-
melting procedure to remove any residual paint and impurities. There are numerous
techniques for producing aluminium matrix composites, and the stir casting method was
employed in this study. Specimens for tensile, flexural and hardness testing were prepared in
accordance with ASTM standards. The tensile and flexural strengths of the specimens were
determined using a universal testing machine. The densities of the specimens were
determined using an Archimedes density apparatus, in accordance with the Archimedes
principle. It was observed that the hardness values of the composite material increased in
proportion to the ratio of hard B4C particles used for reinforcement. The highest hardness
value of 86.08 Hv was obtained in a sample reinforced with 6% B4C. With an increase in the
ratio of B4C particles used for reinforcement, it was observed that the mass wear amount
decreased, and the wear resistance increased.

Keywords : Composite material, waste aluminium, boron carbide, hardness, wear.
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The importance of Kok-Tobe Tower in terms of Kazakhstan and Engineering
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Abstract

This study is about the engineering design and importance of Kok-Tobe Tower. Since Almaty
is located in a region with high seismic activity, Kok-Tobe Tower was designed to be
earthquake resistant. The tower is equipped with engineering solutions to withstand severe
earthquakes. It is considered a symbol of the modernization process and technological
progress of independent Kazakhstan, beyond being just a television tower. The tower has
become a popular attraction for tourists while defining the city's silhouette. The tower, which
was built between 1975-1983 using mostly steel and concrete, is 372 meters high and resistant
to earthquakes of magnitude 10, and was built according to the most advanced engineering
and technical standards of its time.

Keywords: Kok-Tobe, Concrete, Steel, Earthquake, Communication.
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Abstract

Solar chimney power plants (SCPPs) are an emerging renewable energy technology that
converts solar energy into electricity with low environmental impact. A key factor in improving
the efficiency and reliability of SCPPs is the use of thermal energy storage (TES) systems, which
allow for continuous power generation even when sunlight is not available. This paper
presents a comparative study of different TES systems used in solar chimney technology,
focusing on optimizing performance.

This study is primarily theoretical, aiming to determine the most beneficial TES system for
solar chimney applications. The theoretical findings were validated using a small prototype
previously built in the YEKARUM laboratory at Siileyman Demirel University (SDU) in Isparta,
Turkey, where experimental results showed that crushed gravel was the most efficient TES
material, with a collector efficiency of 89.73%. In this study, we extended the research
theoretically by evaluating other materials, including rocks, refractory bricks, ceramics,
concrete, and aluminum, to identify the optimal TES system for improving SCPP performance.
These findings highlight the strengths and limitations of different TES materials, offering
insights into the best strategies for optimizing SCPP performance. This work provides a
foundation for future developments in solar chimney technology, emphasizing the importance
of selecting the appropriate TES system to enhance energy output and system reliability.

Keywords: Solar Chimney Power Plant (SCPP), Thermal Energy Storage (TES), Solar Energy,

Materials.
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Abstract

The purpose of this work is to investigate the modelling of boriding kinetics of AISI 316 steel

with in the temperature range 1123-1273 , using the integral diffusion model while

considering the incubation periods of boride formation. This simulation model focus on the

kinetics of formation of FeB, Fe2B and diffusion zone (DZ) layers formed on AISI 316 steel,

icorporating the effect of boride incubation time.

This simulation model was established by solving the differential algebraic equations (DAE)

resulting from the integral method in the temperature range 1123-1273 K. By using a

particular solution of the obtained DAE system, the values of boron diffusivities in the FeB

,Fe2B and diffusion zone (DZ) layers were estimated. The estimated values of activation

energies for boron diffusion in AISI 316 steel were respectively 210.26(FeB),193.80(Fe2B) and

140.55 (ZD)kJ mol ™.

Finally, the results of this study provide a useful framework for simulating the boronizing

kinetics of steels with FeB and Fe2B layer microstructures, taking into account key boriding

parameters such as time and temperature. A good concordance was observed between the

experimental and simulated results regarding the thicknesses of the layers.

Keywords: boriding / iron borides / incubation times / integral method / activation energies /
DAE system /
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Abstract

Electrochemical reduction of CO; is an emerging and current issue for its conversion in to
valuable product upon minimization of its atmospheric level for contribution of maintaining
within the range of permissible limit. Among plenty of electro-catalysts gold and copper are
efficient and effective catalysts, which are synthesized and applicable for this research work.
The two metal catalysts were prepared in inert environment with different compositions
through co-reduction process from their corresponding precursors and then by adding multi-
walled carbon nano-tube as a supporter and enhanced the conductivity. The catalytic
performance of CO; reduction for each composition was performed and resulted an
outstanding catalytic activity with generation of high current density (70 mA/cm? at 0.91V vs.
RHE) and relatively small onset potential. The catalytic performance, compositions,
morphologies, structure and geometric arrangements were evaluated by electrochemical
analysis (LSV, impedance, chronoamperometry & tafel plot), EDS, SEM and XAS respectively.
The composite metals showed better selectivity of products and faradaic efficiencies due to
the synergetic effects of the combined nano-particles in addition to the impact of grain size in
reduction of CO,. Carbon monoxide, hydrogen, formate and ethanol are the reduction
products, which are detected and quantifiable by chromatographic techniques considering
their physical state of each product.
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The impact of artificial intelligence applications on construction costs
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Abstract

This study investigates the effects of artificial intelligence applications on the construction
sector. Artificial intelligence (Al) is increasingly used in the construction sector and has
significant effects on costs. These effects are directly related to both increased efficiency in
the project process and optimization of material, labor and energy use. In addition, it is
thought that it will provide savings by processing a lot of data such as the completion of the
job on time, the amount and properties of materials to be used according to the nature of the
job, and human-related errors, and by intervening in a timely manner.
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Abstract

Traffic accidents are a significant problem worldwide. In this study, research has been
conducted on the causes of traffic accidents and solution suggestions. Traffic accidents can be
caused by the driver, the current condition of the road, mechanical or other malfunctions of
the vehicles, and the situations of pedestrians and other living creatures getting in the way.
Today, in order to solve traffic accidents, autonomous vehicles, support systems that relax the
drivers, improving the condition of the roads, expanding the public transportation network,
pedestrian and bicycle paths, underpasses and overpasses, increasing deterrent traffic fines
and inspections are tried to minimize accidents.
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Impact of Infrastructure on Transportation
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Abstract

This paper examines the effects of transportation infrastructure on social and economic
development. The efficiency of modern transportation systems is directly related to
infrastructure investments. This paper emphasizes that infrastructure improvements in
various modes of transportation increase efficiency, promote economic growth and support
sustainable development. It also discusses the contributions of infrastructure investments to
reducing social inequalities, environmental sustainability and transportation safety. In both
developed and developing countries, investments in transportation infrastructure contribute
to social welfare and sustainable development in the long term. In this paper, the effects of
infrastructure investments are discussed from various perspectives and the importance of
future transportation projects is emphasized.
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and Evaluating Their Performances in Water Electrolysis
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Abstract

In today’s world, limited resources of fossil fuels, dramatically increasing prices and negative
effects on nature and people’s health drive technology to seek alternative energy sources.
Among all alternative sources, hydrogen is the most abundant fuel, and it has the highest
specific energy content. Thus, it is crucial to use hydrogen to eliminate greenhouse gas
emission. However, during synthesis of hydrogen from water, the water-splitting reaction
faces high activation energy barriers, necessitating high-performance electrocatalysts. Metal-
organic frameworks (MOFs) have gained significant attention for their diverse structures and
potential in addressing these challenges.

In the scope of this study, different types of MOF structures (cobalt, nickel and iron) were
synthesized with different linker options (benzene tricarboxylic acid and benzimidazole) using
solvothermal method. Eventually, synthesized materials have been characterized to clearly
understand structure of framework using SEM, XRD, Raman and FTIR methods. To find the
most efficient MOF structure, performances on water splitting reactions have been
investigated using LSV, cyclic voltammetry and other electrochemical techniques. At the end
of this study, it is clarified that type of metal ion and organic linker have crucial impact on
performance of MOF materials. So far, cobalt MOF synthesized with benzene tricarboxylic acid
has the best performance results in water splitting reaction.

Keywords: Metal Organic Framework (MOF), Hydrogen Energy, Water Splitting Reactions
Corresponding author e-mail: akoca@marmara.edu.tr

140


mailto:akoca@marmara.edu.tr

4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye
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Abstract

ZrB;-based composites were fabricated using Spark Plasma Sintering (SPS). The composites
containing 25 vol% SiC particles were prepared by in situ reaction of ZrSi,, B4C and carbon
black powders, which is a method to densify ZrB,-based composites at low temperatures.
Furthermore, rare-earth (RE) oxides were used to improve the mechanical properties of ZrB,-
SiC composites. The microstructures of the ZrB, based composites were characterized by X-
Ray Diffraction and Scanning Electron Microscopy. Both the room temperature (hardness,
strength, fracture toughness) and high temperature (ablation resistance) properties were
investigated. The results showed that homogeneous microstructure and nearly fully dense
ZrB>-25vol.%SiC composites with a relative density above 99% were obtained after sintering
at the temperature of 1600°C under the pressure of 70 MPa for 10 min. During sintering, the
additives were completely transformed into ZrB; and SiC particles, which were
homogeneously distributed in the ZrB; matrix. The RE-based additives were also uniformly
distributed at the grain boundaries of ZrB,. The mechanical properties of ZrB;-SiC composite,
such as hardness, strength and fracture toughness, were slightly improved by the addition of
RE oxides. Most importantly, the ablation resistance of ZrB,-based materials was significantly
improved by the addition of RE oxides, and further improved with their increasing amounts.
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Abstract

This study aimed to design and fabricate flexible single-electrode hybrid triboelectric
nanogenerators (H-TENGs) incorporating photovoltaic effects, utilizing a composite of copper
oxide (CuO) nanoparticles and citric acid in sanitary silicone rubber as the triboelectric
negative material, and E-glass as the triboelectric positive material. Sanitary silicone rubber
was selected for its flexibility, durability, and outstanding triboelectric performance, while E-
glass was chosen for its strong triboelectric positive properties. By integrating these materials
into a hybrid system, this research sought to develop a robust and efficient energy-harvesting
device capable of simultaneously generating electrical energy from both mechanical and solar
sources.

The fabricated device demonstrated a significant increase in open-circuit voltage, from 50V to
145V, as the concentration of CuO nanoparticles increased from 0.1% to 0.5% by weight under
normal light conditions. In the absence of light, the voltage output ranged from 40V to 120V
under the same conditions. These results underscore the synergistic potential of combining
triboelectric nanogenerators with photovoltaic technologies through the integration of
sanitary silicone rubber and E-glass.

This work advances the design of flexible, wearable energy-harvesting systems, offering
promising applications in fields such as biomedical devices, wearable electronics, and
environmental monitoring.

Keywords: Triboelectric nanogenerator, TENG, photovoltaic effect, copper oxide

nanoparticle, citric acid, energy harvesting system, flexible, wearable
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Earthquake Resistance of Buildings in the African Continent and Solution
Suggestions
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Abstract

In Africa, construction has gained great momentum, especially in recent years, with the
acceleration of urbanization. However, this rapid growth has significant deficiencies and
problems in terms of building earthquake-resistant structures. While some regions of Africa,
especially along the East African Rift Valley, are at serious earthquake risk, buildings and
infrastructures that are not prepared for earthquakes in these regions pose a serious danger.
The difficulties experienced in earthquake resistance are based on various reasons such as
inadequacies in construction technologies, lack of inspections and financial limitations. This
study focuses on the causes of the earthquake resistance problem and solution suggestions
to increase earthquake resistance.

Keywords: Buildings, Urbanization, Earthquake, Solution suggestions.
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Building designs for life
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Abstract

In the future, building designs are expected to be shaped by technological developments and
sustainability. Energy sources such as solar panels, wind turbines, etc. that will be integrated
into buildings will become more widespread, increasing energy efficiency and contributing to
the economy, and depending on the increasing population, agriculture for food production
will become widespread on the top floors of buildings, and rainwater harvesting will be carried
out in thousands to protect water resources. It is expected that energy consumption, building

safety, and people's quality of life and comfort will come to the forefront by providing artificial
intelligence and loT integration in buildings.

Keywords: Building design, Quality of life, Efficiency.
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Characterization and Structural Analysis of Historical Buildings in Lebanon
and Their Transfer to Future Generations

Sabine ABDUL FATTAH?
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Abstract

Lebanon has hosted many civilizations throughout history and has an important cultural
heritage that bears the traces of these civilizations. Traces of Phoenicians,Romans, Byzantines,
Ottomans and many other cultures have survived to the present day in historical structures
all over the country. The characterization and preservation of these structures are of great
importance in terms of architecture, engineering and cultural heritage management. The
characterization of historical structures in Lebanon is a process that must be handled
meticulously from both structural and cultural perspectives and requires various methods for
the sustainable preservation of these structures. In order to preserve, sustainably restore and
pass on to future generations, environmental threats must be combated, financial resources
must be provided and technical expertise must be developed. This paper aims to discuss the
steps to be taken for the preservation of historical structures in Lebanon and the difficulties
encountered in this process.

Keywords: Lebanon, Historical structure, Characterization, Conservation strategies
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Advantages and Industrial Applications of Boron Coating Methods

Eltaieb MOHAMED?, ibrahim GUNES?
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Abstract

Boron coating technology has become increasingly important in the field of surface
engineering in recent years. This method offers critical advantages such as hardness, wear
resistance, corrosion resistance and resistance to high temperatures by improving the surface
properties of materials. Boron coating involves the application of a hard layer containing
boron element on metals and alloys. This process is usually carried out by chemical vapor
deposition (CVD), physical vapor deposition (PVD) or thermal diffusion methods. Boron
coatings are used in a wide range of industrial applications. While it is used on engine
components, piston rings and transmission gears in the automotive industry, it is also
preferred to increase the surface resistance of cutting tools and molds. In addition, boron
coating technology is widely applied on parts requiring high temperature and wear resistance
in the aviation and space industry. In this report, the advantages provided by boron coating
technologies will be examined and the application areas of these coatings in different
industries will be analyzed. The potential of boron element in surface engineering will be
discussed together with its contributions to the development of high-tech materials.

Keywords: Surface engineering, Boron coating, high-tech materials.
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Use of Plasma Nitriding and Coating Technologies in Surface Engineering
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Abstract

Nowadays, advanced surface engineering techniques play an important role in order to
increase the durability and performance of industrial materials. In this context, plasma
technology, nitriding and coating methods are widely used to improve the mechanical,
chemical and physical properties of materials. Plasma technology provides modification on
the surface of the material by using high energy ionized gas. Coating and nitriding processes
performed in plasma environment offer higher efficiency and sensitivity compared to
traditional methods. In this study, the advantages of plasma-based nitriding and coating
technologies in surface engineering will be examined and the effects of these technologies on
different materials and their application areas will be discussed. The contribution of surface
modification to industrial applications and innovations will be focused on.

Keywords: Surface engineering, Plasma technology, Nitriding and coating.
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Industrial Applications of Powder Metallurgy
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Abstract

Powder metallurgy is a production method based on the production and shaping of metals
and alloys in the form of fine metal powders and then solidifying them by sintering. This
technology has attracted great interest in industrial production in recent years due to its high
precision and material efficiency. Powder metallurgy enables the production of parts using
lower temperatures and energy compared to traditional casting and machining methods,
while providing superior mechanical properties. In this paper, the basic principles, advantages
and wide industrial application areas of powder metallurgy will be discussed. The cost and
efficiency advantages offered by the method, improved material properties and
environmental effects will be evaluated. Additionally, potential innovations that may emerge
as this technology develops further are included.

Keywords: Powder metallurgy, Industrial application areas, Advantages of powder metallurgy.
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Sol-Gel Coatings: Technology, Advantages and Application Areas
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Abstract

Sol-gel coating technology stands out as an innovative method in the field of thin film coating.
This method enables coating on various surfaces such as metal, glass, ceramic and polymer by
providing precise film formation at low temperatures. The sol-gel method is based on the
principle that metal alkoxides or organic-inorganic compounds dissolved in chemical solvents
undergo gelation and drying stages to form a solid film. Sol-gel coatings provide a wide range
of superior properties by providing nanostructured thin films. Sol-gel coatings have a wide
range of industrial applications. Optical coatings (antireflective and UV protective), electronic
circuits, biomedical devices, corrosion protection, and smart materials are the main areas
where this method is used. Sol-gel technology has an important place especially in solar
energy panels, photographic lenses and protective coatings of electronic devices. In addition,
innovative solutions are developed using biocompatible sol-gel films in antibacterial coatings
and biological applications. In this report, the basic principles, advantages and industrial
applications of sol-gel coating technology will be discussed in detail. The contributions of sol-
gel method in coating technology in terms of flexibility, surface improvement solutions and
sustainability will be discussed.

Keywords: Sol-gel coating, Optical coatings, Antibacterial coatings, Surface improvement

solutions.
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Use of Recycled Materials in Concrete and Its Effect on Its Performance
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Abstract

Environmental problems and resource depletion have brought sustainability-oriented
approaches to the forefront in the construction sector. Concrete is the most widely used
material in the construction sector, and its production consumes large amounts of natural
resources and emits greenhouse gases. Therefore, the use of recycled materials in concrete
production is seen as an important step in reducing environmental impacts and using
resources efficiently. The effects of using recycled materials in concrete on both
environmental benefits and structural performance are increasingly being researched and
implemented. In this study, the use of recycled materials in concrete production, current
developments in this field and application strategies will be discussed, and the dissemination
of sustainable construction practices will contribute to both the solution of environmental
problems and the increase in economic benefits.

Keywords: Recycled materials, Concrete, Construction industry, Economic efficiency.
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Properties of Nanomaterial Additive Concretes
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Abstract

Nanotechnology has great potential to improve the performance of construction materials
and especially concrete. While traditional concrete offers high compressive strength and
longevity, these features can be carried even further when improved with nanomaterials.
Nanomaterials offer significant advantages in terms of strength, durability and sustainability
by improving the microstructure of concrete. This report aims to provide information on the
effects of nanomaterials on concrete, how these materials are used and the status of their
application. Nanomaterials are materials that have the potential to revolutionize the
construction sector by increasing the mechanical strength, durability and chemical resistance
of concrete. While nanosilica, carbon nanotubes and other nanoadditives increase the
performance of concrete and offer sustainable solutions that reduce environmental impacts,
it is necessary to reduce costs and improve application techniques for the widespread use of
these materials.

Keywords: Nano additives, Concrete, Mechanical and physical properties
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Development and Characterization of Ultra-High Temperature Ceramics
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Abstract

The present work reports the preparation, characterisation, and mechanical properties of
novel diboride ceramics for extreme applications. It is divided into three parts. The first part
will focus on the effect of various rare-earth (RE) oxides (2 — 10 wt.%) on the densification,
microstructure, and mechanical properties of ZrB;-25vol.%SiC composites. The ablation
resistance of the RE-containing composites was significantly improved by 80 % when
compared to RE-free diborides. In the second part, highly pure (Ti-Zr-Hf-Nb-Ta)B: high-entropy
boride ceramics (HEBs) were produced by two-step spark plasma sintering, consisting of
boro/carbothermal reduction of oxide precursors and pressure-assisted sintering. The room
temperature mechanical properties of HEB continuously increased with the increasing
amount of SiC up to 20 vol.%, while the dynamic oxidation rate of the materials significantly
decreased. The third part will focus on the preparation of highly textured TiB, ceramics by slip
casting an aqueous suspension in a magnetic field of 9 T, followed by sintering using SPS. The
sintered material exhibited a Lotgering orientation factor of 0.90, with the c-axis of TiB;
oriented parallel to the magnetic field and SPS pressing direction. The textured TiB; material
exhibited a significant anisotropy in mechanical properties, such as hardness, elastic modulus
and wear resistance.

Keywords : Ultra-high temperature ceramics, zirconium diboride, high-entropy ceramics,
mechanical properties, ablation resistance
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Kardan Mili istavroz Birim Pargasinda Kullanilan iki Farkli Diisiik Alasimli
Sementasyon Celiginin Statik Torsiyon Testi Performansinin Karsilastirilmasi
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1 Manisa Celal Bayar Universitesi Metalurji ve Malzeme Miihendisligi B6liimii, Manisa,
Turkiye, o.akkas@tirsankardan.com.tr
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Ozet

Agir ticari arag kardan millerinin torsiyonel yiik tasima kapasitelerinin tespit edilmesi amaci ile
statik torsiyon testleri gerceklestirilmektedir. Bu ¢alisma kapsaminda agir ticari arag¢ kardan
mili uygulamalarinda kullanilan iki farkh disik karbonlu ylzey sertlestirme c¢eliklerinin
(20MnCr5 ve 20NiCrMo2-2) performansi karsilastirilmistir. Bu baglamda malzeme bilimindeki
Uretim-yapi-6zellik ve performans iliskisine gore istavroz birim parcalarinda statik torsiyon
testi sirasinda kirllan pargalarinda; kimyasal kompozisyon, sertlik, mikroyapi ve makro
gorintlileme gibi metalografi calismalari gergeklestirilmistir. Elde edilen sonuclar
karsilastirildiginda, test edilen tiim istavroz gévdelerine ait geometrik tasarim ayni olmasina
ragmen, test sonuclari malzeme kalitesine gore farkhlk gdsterdigi tespit edilmistir. Ozellikle
istavroz birim pargasinin ¢ekirdek sertliginin kardan milinin tork tasima kapasitesi lizerinde
etkili oldugu gorilmustdr.

Anahtar Kelimeler : Kardan mili, istavroz, statik torsiyon testi, metalografi, sementasyon

celigi.
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Examining the Relationship between Electric Vehicle Designs and Battery
Management Systems

Omar FARUEY
Bangladesh, fadel22565@gmail.com

Abstract

In this study, the Relationships of Electric Vehicle Designs with Battery Management Systems
were theoretically examined, and by monitoring the parameters such as safe use and life of
the battery and various states (such as SoH and SoC) from scenarios constructed on equivalent
battery models for different types of designs taken into consideration, secondary data was
calculated, and these data were realized and compared in the Matlab/Simulink environment.

The relationship between vehicle designs and the battery in terms of cell or battery pack was
examined.

Keywords : Electric Vehicle, Battery Management Systems, SoH, SoC.
*Corresponding Author e-mail: fadel22565@gmail.com

154



4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye

Examination of Charging Methods and Charging Station Types of Electric
Vehicles in Simulink Environment
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Abstract

With the global climate change problems of our age and developing technologies, there have
been significant advances in electric vehicle technology. As a result of this advancement,
electric vehicles have become widespread and the distance that can be covered and charging
problems have emerged in vehicles. Manufacturers and users have resorted to various
searches for the long-lasting slow charging problems in electric vehicles. In order to minimize
these problems, various charging methods have been developed and different station types
that charge these vehicles have emerged. In this study, charging methods and charging station
types have been evaluated together, while the application principle and charging times have
been taken into account. These charging methods, Model, Mode2 and Mode3; charging
station types, AC Charging, DC Charging and Wireless Charging technologies have been
simulated separately in the Matlab/Simulink digital environment and the findings obtained
have been evaluated.

Keywords : DC, AC, Electric Vehicle, Charging Station, Charging Methods.
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Investigation and Comparison of Designs of Different Types of Motor Drives
for Electric Vehicles
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Abstract

In parallel with the increasing energy prices in the world, the use of electric vehicles is
becoming increasingly widespread. A power electronic intermediate circuit (inverter) that
provides DC-AC conversion is used to control the electric motor used in electric vehicles. The
most common method is to control the electric motor using a three-phase inverter circuit
from a fixed high DC voltage busbar (such as 200-400Vdc). In this study, simulation studies
were conducted and the efficiency increase obtained with the use of hybrid switches was
demonstrated. In the next steps, a prototype inverter circuit using a 3-phase 7 kVA hybrid
switch structure was experimentally established. The switching frequency used in real electric
vehicles was examined by using 5kHz-10 kHz as the switching frequency in the designed circuit.
The latest MOSFET switch based on SiC technology was used for the MOSFET switch in the
proposed hybrid switch structure. A 3-phase asynchronous motor was driven with the inverter
circuit and tests were performed for different driving profiles with the established
dynamometer system, and the results were compared.

Keywords : electric vehicle, motor drives, asynchronous motor.
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The Construction Materials Industry
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Abstract

The construction materials industry plays a pivotal role in the construction of a vast array of
structures, from residential homes to expansive highways. The production of essential
materials such as cement, steel, sand, and special composites is a core aspect of this industry.
Recently, there has been a notable shift towards the pursuit of more eco-friendly practices.
This entails the utilisation of recycled materials and the development of products that are
more energy-efficient. As urban areas continue to expand and the need for new buildings
arises, this industry plays a pivotal role in facilitating growth and the construction of robust,
sustainable structures. By embracing environmentally conscious methodologies, the industry
is able to safeguard the natural environment while meeting the demands of modern
construction.

Keywords: construction materials, structures, steel, cement,
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The Effect of Different Parameters on The Material Properties In Nitriding and
Nitrocarburizing Processes Applied to Aisi 4340 Tempered Steel

Omer Faruk DIREK!" and Niliifer DUYGULU?
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Abstract

In this study, the effects of gas nitriding and gas nitrocarburizing thermochemical surface
hardening treatments applied to AlSI 4340 tempered steel on the material's surface properties
were investigated. The impact of these treatments, carried out experimentally using different
temperatures, durations, and nitriding potential (Kn) values, on critical surface parameters
such as surface hardness, white layer formation, and diffusion depth was examined. As a result
of the nitriding process, a significant increase in surface hardness and the formation of a
homogeneous white layer were observed. It was also found that similar results were obtained
when the temperature was kept constant during nitriding while varying the duration and Ky
values proportionally. On the other hand, in the nitrocarburizing process, surface hardness
remained lower compared to nitriding and the white layer thickness was thinner. Additionally,
it was determined that the white layer did not form homogeneously after the nitrocarburizing
process. These results clearly demonstrate the different effects of the parameters used in both
processes on the material's surface properties. This study highlights that the process
parameters of nitriding and nitrocarburizing have a significant impact on the surface
properties of the material and that these parameters must be carefully selected.

Keywords: Nitriding, Nitrocarburizing, Temperature, Duration, Ky
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A Research on Agricultural Hazelnut Spraying with Deep Convolutional Neural
Network Method
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Abstract

In biology, hazelnut is one of the most widely cultivated hard-shelled fruits in the world,
besides bearing the same common name of the shrub and tree species that make up the genus
Corylus from the Betulaceae family of the Fagales team. The production base of hazelnut,
which is grown in certain regions and special geographical areas in the world, is the sloping
regions on the temperate and rainy Black Sea coasts in the north of Turkey. In these
agricultural areas where mechanization is not developed enough, drones can be used for
issues such as agricultural spraying, which is completely based on human power and is known
to be harmful to health. In this study, it is aimed to detect hazelnut tree using Convolutional
Neural Networks architectures and R-CNN algorithm. Alexnet and VGG-16 were used as
Convolutional Neural Networks architectures. Images obtained from hazelnut trees in
Giresun, Turkey formed the data set of the study. In the study carried out using the MATLAB
programming language, the training data in the data set were trained and tested on the test
data. While training with the Alexnet architecture is 89.65%, the accuracy result in training
with the VGG-16 architecture is 87.41%. While the total accuracy of the hazelnut trees in the
test images tested in the trained networks was 80.51% in the Alexnet architecture method, it
was found as 78.65% in the VGG-16 architecture method. Although it is said that hazelnut
trees are detected at a high rate in both methods, there is higher accuracy in hazelnut tree
detection with Alexnet architecture.

Keywords: Hazelnut Tree; object detection; Alexnet; VGG-16; RCNN.
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Abstract

In this paper, a detailed analysis of a photovoltaic energy production system (FS) is presented
by utilizing solar energy, one of the renewable energy sources. The study deals with the
system equipments in a designed FS and their selection and necessary calculations. The grid-
connected and grid-independent analyses of seven different systems with power levels of
1kVA, 3kVA, 5kVA, 10kVA, 25kVA, 50kVA and 100kVA are examined. Fuzzy logic based control
algorithms designed to ensure the energy continuity of the system against various changes in
the generation source are proposed. Finally, the block diagrams and detailed wiring diagrams
of the systems are examined and the cost analysis and exploration summary of the systems
are presented.
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Abstract

Powder metallurgy is a production method based on the production and shaping of metals
and alloys in the form of fine metal powders and then solidifying them by sintering. This
technology has attracted great interest in industrial production in recent years due to its high
precision and material efficiency. Powder metallurgy enables the production of parts using
lower temperatures and energy compared to traditional casting and machining methods,
while providing superior mechanical properties. In this paper, the basic principles, advantages
and wide industrial application areas of powder metallurgy will be discussed. The cost and
efficiency advantages offered by the method, improved material properties and
environmental effects will be evaluated. Additionally, potential innovations that may emerge
as this technology develops further are included.

Keywords: Powder metallurgy, Industrial application areas, Advantages of powder metallurgy.
Corresponding Author e-mail: josephkouadiok12@gmail.com

161



4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye
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Abstract

The rapid increase in energy demand in the world, global climate change and the limited
resources of fossil fuels necessitate the development of new technologies in electricity
generation. New electricity generation technologies that reduce dependency on traditional
energy sources, minimize environmental impacts and offer more efficient and sustainable
methods are of great interest in both developed and developing countries. This paper aims to
address new technologies used in electricity generation that will shape the future energy
transformation, the opportunities they offer and the challenges they face.
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Abstract

While technology is creating radical changes in every aspect of human life, the automotive
sector has also become one of the biggest areas of influence of this transformation. The cars
of the future are transforming the driver-centered transportation concept with artificial
intelligence (Al), automation and electric vehicles, creating a completely new transportation
ecosystem. Equipped with autonomous driving, artificial intelligence integration and
sustainable energy solutions, these vehicles are redefining the relationship between humans
and technology. This symposium paper will address this relationship between humans and
future cars, the development of autonomous driving technologies, the role of artificial
intelligence and sustainable transportation and solutions.
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Abstract

Laser boronizing is an innovative technology used to improve the surface properties of steel
and other metals. This method injects boron element into the surface of the material using
high-energy laser beams, thus increasing the hardness, wear resistance and overall
performance of the material. This research aims to examine in detail the effects of laser
boronizing methods on steel, process parameters, the obtained microstructure and
application areas. This method provides significant advantages in industrial applications by
increasing the mechanical properties of steel as well as corrosion resistance and thermal
stability. Optimizing process parameters, reducing costs and controlling coating quality are
critical to the future success of laser boronizing technology. This technology has wide
application areas, especially in sectors such as automotive, energy and defense industries, and
plays an important role in materials science and engineering.
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Investigation of the Effect of Heat Treatments on Some Properties of Steels
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Abstract

Steel has a wide range of uses in industry and is a preferred material in applications requiring
different mechanical and physical properties. One of the most commonly used methods for
controlling and improving these properties is heat treatment applications. Heat treatment
changes the microstructure of the steel, affecting the properties of the material such as
hardness, durability, ductility and fatigue resistance. This study aims to examine the effects of
heat treatment on steel, changes in the microstructure of the steel and performance
parameters. Heat treatment optimizes the properties of steel such as phase transformations
in the microstructure, distribution of carbides and stress relief, hardness, durability and
toughness.
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The Role of Polymer Materials in Aircraft
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Abstract

The materials used in the design of aircraft directly affect critical factors such as performance,
fuel efficiency and safety. In this context, polymer materials have become an important
material group that improves the structural and functional properties of aircraft. Thanks to
their superior properties such as lightness, durability and flexibility, polymers are increasingly
preferred in both military and civil aviation. This symposium paper aims to address the areas
of use of polymer materials in aircraft, their advantages and future potential. These materials,
which increase fuel efficiency, provide corrosion resistance and increase performance, play a
critical role in both structural components and interior design of aircraft. However, the
production costs, safety standards and certification processes of polymeric materials should
be carefully considered for these technologies to be used on a wider scale.
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Thermal and spectroscopic studies of Sm3*doped fluorophosphate glass
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Abstract

We have investigated the spectroscopic properties of Sm3*- doped phosphate glass with the
molar composition 40P,0s5 — 30Zn0O-(15+x)LiCl-(15-y)BaF2-z Sm;0. Changes in the thermal
behavior of glasses obtained were investigated by DTA/DSC method, thermal stability
parameters were analyzed. It was found that the glass transition temperature is shifted
towards higher temperatures with an increase in the Sm3*ions content, while the range of
vitreous state transformation (Tg_endset = Tg_onset) decreases. The ellipsometric data have
provided a Sellmeier-type dispersion relation of the refractive index of the investigated
glasses. The measured absorption spectra of both doped glasses reveal the presence of many
absorption bands assigned to transitions from the ®Hs;; ground state of Sm3* ion to
consecutive excited states. The absorption and fluorescence spectra, along with the
photoluminescence decay of the 4G5/2 levels of the Sm3* ion, have been analyzed within the
Judd-Ofelt theory. It appears that the quantum efficiency of the 4Gs;, — ®H7/; transition is very
high 96% for the all glasses studied.
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Evaluation of the tearing and wrinkling defects during deep drawing
processes of CuZn30 alloy
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Abstract

Deep drawing is one of the most promptest forming process for manufacturing axisymmetric
cup with significant forming depth. There are several defects such as tearing and wrinkling
as the prominent ones leads to rejection of the components in metal forming procedures. This
article investigates the roots of these defects during deep drawing process and its adverse
effect on manufacturing at this stage. To address this problem, two kinds of common alloys of
CuZn30 (b70) in sheet metal forming processes has been chosen. Mechanical testing and
microstructural analyzing have been don. Microstructural evaluation was carried out with
elaborate investigations by optical and scanning electron microscope (SEM). Extensive
anisotropy Investigations indicated that anisotropic mechanical properties are responsible for
these problems that can be prevented. The obtained observations indicates that tearing and
wrinkling defects have direct relation with anisotropy. Investigations have shown that
differences in anisotropy followed by differences in flexibility originates from the structures
as presence of some elements in chemical composition and larger grain size cause the
different structures in materials.
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Investigation of Fuzzy Logic and PID Based Speed Control of DC Motor Driven
by Luo Converter
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Abstract

In this study, a method that provides the best dynamic performance for speed control of the
DC motor driven by Fuzzy logic (FL) and PID control Luo converter has been applied. The
experimental results are compared with a series of simulation results. The response of the
driver behavior to the reference change was observed under PID and FL speed control of the
DC motor by comparing the controller.
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Wetting and joining of high entropy carbides by NiTa eutectic alloy
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Abstract

The wetting behaviour of molten pure Ni and NiTa alloys on the surface of (MoNbTaVW)C high
entropy carbides (HEC) was investigated. The results showed a significant dissolution of the
ceramic substrate in pure Ni when the wetting test was performed at 1480 °C. The interfacial
reactions and dissolution of HEC substrates were suppressed after the addition of Ta into Ni
and forming an eutectic alloy. Based on the wetting results, the NiTa eutectic alloy was
selected for joining (brazing) of HEC ceramics to themselves. The pressure-less joining was
performed in a field-assisted sintering machine (FAST) at 1480°C. The thickness of the
interlayer was controlled by the weight of the alloy. The interfacial bonding between the HEC
ceramics and the interlayer was investigated using scanning electron microscopy (SEM). The
phase and microstructure analysis of the joints revealed that due to the formation of an
interfacial layer along the interface, a strong joint with an apparent shear strength of 218 MPa
was obtained.
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AB Initio prediction, sintering and mechanical properties of (HfNbTaTiZr)B:
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Abstract

High-entropy borides (HEB) are a new class of ultrahigh temperature ceramics. Until now,
most of the research interest has been focused on the HEB materials with equimolar
composition of transition metals. Among all of the HEB materials, (Ti-Zr-Hf-Nb-Ta)B; is one of
the most investigated compositions. The present work was aimed at studying the effect of
various molar ratios of five transition metals using density functional theory, with the
compositional disorder being treated using the special quasi-random structures technique
(5QS). Employing the Alloy Theoretic Automated Toolkit software, the SQS supercell (5x2x2)
with 60 atoms was selected for the present calculations. The goal was to understand the effect
of individual metal elements, different atomic positions and concentrations on the formation
of the diboride structure. The individual HEB compositions were synthesized using
boro/carbothermal reduction of oxide precursors at 1800°C, followed by Spark Plasma
Sintering at the temperature of 2000°C. All materials with equimolar and non-equimolar
compositions contained a single phase according to XRD analysis. The hardness (HV1) of the
non-equimolar compositions significantly increased to ~ 23 GPa when compared to the
equimolar structure (18.8 GPa). At the same time, the strength of the non-equimolar
compositions were ~ 550 MPa, when compared to ~ 500 MPa for the equimolar composition.
The present study clearly demonstrated that non-equimolar structures show superior
mechanical properties when compared to their equimolar high-entropy counterparts.
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Beta silicon nitride seeds as a reinforcement of the silicon nitride
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Abstract

Silicon nitride (SisNs) has been recognized as a valuable structural material due to its
exceptional thermal stability and very good mechanical properties, such as high flexural
strength, high hardness and good value of fracture toughness. Recently, the properties of
silicon nitride have attracted in the biomedical field, especially for orthopaedic implants and
dental restorations. However, to make silicon nitride suitable for biomedical applications, it
is necessary to improve its toughness. Crucial role in toughening play the shape (size and
aspect ratio) of silicon nitride grains which may cause the toughening by crack deflection,
crack bridging or crack branching. In this study, the different amount of the -SisN4 seeds is
used as a reinforcement to identify optimal sintering conditions and amount of p-seeds to
enhance toughness, making the material more suitable for biomedical applications. Silicon
nitride-based ceramics were spark plasma sintered at 1750°C with different dwell time and
the samples were subsequently evaluated using scanning electron microscopy and X-ray
diffraction. Subsequent microstructural analysis and indentation fracture toughness revealed
that the increasing dwell time increase the value of fracture toughness. Increasing amount of
seeds has a positive effect on toughening only up to certain amount followed by a decrease in
fracture toughness with a higher amount of -seeds.
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Cast Iron Alloy
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Abstract

Applying hardfacing material through welding is a widely used method to protect surfaces
from wear damage. In this study, two high chromium hardfacing alloys were utilized to create
samples for the gas blasting erosion test. The erodent particles consisted of ferric oxide with
a hardness of 657 HV and an average diameter of 260 um. The impinging stream eroded the
surface of the samples using a gas flow rate of 100 m/s at an angle of 30°, while the particle
feed was varied from 140 to 630 g. The results demonstrated that the erosion resistance is
primarily influenced by the bulk hardness of the hardfaced alloys. Furthermore, the sample
that included boron (B) exhibited the lowest erosion rate, attributed to its highest bulk
hardness compared to the other sample.

Keywords: Hardfacing; Flux-cored arc welding; Gas blasting erosion test; Microstructure;
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by Selective Laser Melting (SLM)

Faezeh FAKHERI ! and Arezou ABYAZI %
! Department of Materials Science and Engineering, Iran, faeze.fakheril379@gmail.com
2 Department of Materials Science and Engineering, Iran, ac.abyazi@azaruniv.ac.ir

Abstract

Selective Laser Melting (SLM) is one of the additive manufacturing processes that is receiving
a lot of attention today due to its application and unique features. The use of parts produced
by this method depends on achieving the appropriate mechanical and metallurgical
properties. Since the desirability of such properties depends on the correct determination of
the process parameters, their effect on the porosity characteristics has been investigated in
current research. The metallurgical investigations carried out in this research have shown that
the improper setting of the parameters results in a variety of defects with detrimental
properties. These defects appear in the form of porosity, cracking and balling and limit the use
of this product. The optimum processing parameters, which resulted in appropriate porosity
characteristics, were introduced.
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Some Causes of Earthquakes in the World in Recent Years
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Abstract

Earthquakes occurring in the world attract attention with their increasing frequency and
destructive effects. In recent years, research on the causes of earthquakes has also brought
to the agenda the indirect effects of human activities and climate change. In this article, the
geological and human-induced causes behind the major earthquakes in recent years are
discussed and the indirect effects of plate tectonics, energy accumulation in fault lines, human
activities triggering seismic activity and climate change are evaluated. Earthquakes are the
result of complex interactions of both geological and human-induced factors. In order to
understand the causes of earthquakes and reduce seismic risks, plate tectonics, the effects of
human activities and indirect contributions of climate change must be carefully evaluated.
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Design and Simulation of a Sample Rooftop Solar Power Plant with 100 kWp
Capacity
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Abstract

As it is known, increasing the share of green energy production is a priority for all countries.
One of the most important green energy sources, solar, offers great opportunities for
humanity due to its almost environmentally friendly effect and easy installation through
photovoltaic (PV) plants. In addition, it also offers an economic investment opportunity with
some incentives offered by countries. The amount of energy produced from solar power
plants in Turkey is increasing exponentially every year and this increasing trend is expected to
continue. In addition, by the end of 2023, the installed power exceeded 12 thousand MW and
became 12 thousand 425 MW. In this study; The design and simulation application of a roof-
type, grid-connected distributed solar power plant with a capacity of 100 kWp was presented
through the PVsyst program. In the study, it was seen that the panel slope, the correct PV
module and inverter selection are extremely important. The annual amount of energy that
can be given to the grid was obtained as 130 MWh. In the simulation studies, it was
emphasized that such a facility, compared to a power plant with equivalent energy
production, would not emit 1500 tons of Co2 and would contribute positively to the climate
change effect. It was observed that approximately 30,000 USD income could be obtained from
such a newly established facility with a fixed fee purchase guarantee together with local
contribution for the first ten years. Considering that the life of the plant will be 30 years, it can
be said that the facility investment would be extremely advantageous even without public
support.
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Abstract

Due to the lower concentration of copper and the presence of higher levels of impurities,
extracting copper from low-grade ores is challenging. Conventional extraction methods, such
as pyrometallurgy, are unsuitable for low-grade ores because they result in significant material
waste and have a negative impact on the environment. That's why advanced copper
extraction techniques from low-grade ores are examined and reviewed like
hydrometallurgical techniques such as solvent extraction electrowinning (SX-EW) and
bioleaching. Bioleaching is considered more economical and environmentally friendly than
any other traditional technique by utilizing microorganisms to intensify copper solubilization.
To produce high-purity copper cathodes, the SX-EW process leaches copper into a solution
first, and then selective solvent extraction and electrowinning are performed. Recent
developments in waste management, process optimization, and reagent development have
increased the effectiveness of these approaches and try to make them more environmentally
friendly by reducing their negative effects on the environment. The potential of adopting
these new technologies to improve the economic efficiency and sustainability of copper
extraction from low-grade ores is emphasized. This also contributes to the broader objective
of resource conservation and environmental protection hat also contributes to the enhanced
objective of resource conservation and protection of the environment.
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Abstract

The development in the field of batteries plays a magnificent role in different high-
performance applications, such as electronic devices and cars with alternative power sources.
It is observed that this study relates to the use of nanofibers using TiO(titanium dioxide) and
PVP(polyvinylpyrrolidone) for optimizing the battery performance. TiO; was chosen because
of its exceptional electrochemical stability and PVP was used as a binder to support the
mechanical strength of the fibers. Ethanol is used as a solvent to dissolve and homogenize the
TiO2 and PVP mixture. The process starts with the complete dispersion of the TiO, powder
into the PVP solution for which phase purity and crystallinity of the TiO, were evaluated by
the X-ray diffraction (XRD) technique. During the electrospinning process, it is expected that
the nanofiber threads formed well, to contain uniform and continuous fibers. The materials
obtained in the above process of TiO2/PVP nanofibers show high porosity and large surface
area which is a characterizing factor for battery separators to ensure effective ion transport
and uptake of the electrolyte. These nanofiber separators have been developed to improve
the effectiveness and the safety of batteries and also to increase the life span of the batteries
for this kind of application. This type of approach in battery separator innovation would be a
more promising approach for the future of energy storage technologies serving as a basis for
the future progress in the technological development of consumer electronic devices and
energy systems based on renewable sources.
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Abstract

Renewable energy sources are increasingly gaining interest due to their environmentally
friendly features and sustainability. This interest is increasing with the awareness of the
environmental damage and depletion possibilities of fossil fuels, which are currently used
intensively. However, discontinuity, which is a significant disadvantage of renewable energy
sources, is seen as a factor limiting the development of this field. In this study, a study focusing
on a hybrid energy system that combines solar and wind energy with biogas sources was
conducted. The inability to provide solar energy production at night, the fluctuation of wind
energy production due to changing weather conditions, and the variability in energy
production of biogas systems depending on the raw material are the factors affecting the
design of this hybrid system. In this study, discontinuity in renewable energy production was
minimized with the hybrid system. Hybrid systems integrate solar, wind and biogas energy
sources, ensuring that the energy obtained from these sources balances each other. In this
way, even in cases such as adverse weather conditions or night hours, the fluctuation in energy
production is reduced and a continuous and stable energy source is obtained. With the
widespread use of electric vehicles, energy demand is expected to increase even more. A
sample design proposal has been made in order to meet this increasing energy need from
clean and sustainable sources. In addition, in this study, a system has been proposed for the
future reference of Turkey's energy need for electric vehicle charging stations, for a time
estimate over a location determined in Giresun province and for this need to be met with
clean energy. The design of the system was carried out through the HOMER PRO program.
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Abstract

When preparing ceramic wall tile bodies, clay, kaolin, calcite and feldspar are used. The
technical properties of the tiles (water absorption, total shrinkage, dry firing strength, fracture
strength) and the desired physical properties (L, a, b, surface smoothness) vary depending on
the raw material content in the recipe. Rheological parameters play a critical role during the
formulation development stages, as they help prevent production issues and ensure that the
final product meets the performance criteria. Consequently, parameters such as density,
viscosity, and particle size distribution (sieve analysis) were incorporated into the formulation
process to optimize these outcomes. Providing raw materials from regions close to ceramic
production facilities facilitates production. It increases competitiveness as transportation
costs will decrease. At the same time, the short distance will reduce greenhouse gas emissions
released into the air during the transportation of raw materials. In this study, instead of the
clays used from Afyon region, ceramic body composition studies were carried out with
Kitahya region kaolins at the rates of 2%, 4%, 6% and 8%. These compositions were sintered
at NG Kitahya Seramik at 1130-1150 °C firing cycle. As a result of the studies, it was found
appropriate to use 2% of the Kiitahya region kaolins in the wall tile body composition.
Exceeding this proportion results in increased water absorption and decreased in dry strength,
thus compromising the technical performance of the tiles.
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Abstract

Hydroxyapatite (HAp) synthesized from bovine bone have recently gained attention due to
their outstanding properties. HAp is prepared at a controlled calcination procedure at
temperatures of 750°C, 850°C, and 950°C for 5 hours. The produced materials were fully
evaluated using X-ray Diffraction (XRD), Fourier Transform Infrared Spectroscopy (FTIR), and
Scanning Electron Microscopy (SEM) to examine their crystallinity, phase composition, and
microstructural characteristics.

FTIR analysis revealed that three important peaks in the calcined samples matched the
standard values, demonstrating the preservation of functional groups characteristic of
hydroxyapatite. XRD examination indicated a monoclinic crystal structure across all samples,
comparable with normal hydroxyapatite. SEM imaging indicated that when the calcination
temperature increased, the crystallinity, density, and transmittance of the samples likewise
improved, while porosity reduced.

The results emphasize that regulating calcination temperature is critical in increasing the
structural and optical properties of hydroxyapatite, making it a suitable candidate for
biomedical applications. This study proposes a sustainable strategy to generating high-purity
hydroxyapatite from genuine bovine bone, leading to cost-effective methodologies in material
synthesis.
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Development of Antifungal Patch with Natural Extracts Embedded onto Silver
Nanoparticles for Diabetic Patients
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Abstract

Recent data shows that the ilinesses caused by antibiotic-resistant bacteria in the European
Union and European Economic Area (EEA) match the combined impact of HIV, influenza, and
tuberculosis. Infection control plays a key role in wound care and forms a global industry worth
billions. Most amputations from diabetic sores and ulcers stem from infections, which affect
more and more older people. The main hurdle to healing is the biofilm a well-organized group
of bacteria wrapped in a substance they make themselves, which resists standard treatments.
We need new antimicrobial drugs and ways to fight biofilms. In this context silver
nanotechnology has caught a lot of attention for better healthcare. Silver nanoparticles offer
new ways to control infections in wound healing because of their natural healing properties
and ability to kill many types of microbes. This review aims to give readers an overview of the
latest advances in silver nanotechnology focusing on how silver helps wounds heal.

Keywords: Silver, Diabetic, biofilm
* Corresponding author email: sajid.hussain@duet.edu.pk

182


mailto:sajid.hussain@duet.edu.pk
mailto:sajid.hussain@duet.edu.pk

4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye

Comparison of Some Coatings Applied to Steel Surface
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Abstract

Steel is a widely used material in many industries, but due to its sensitivity to corrosion and
wear, the application of protective coatings is of great importance. This study examined the
application of different types of coatings to the steel surface and their effects on corrosion
resistance, mechanical strength and other important properties. Various methods such as
epoxy, polyurethane, galvanized, and ceramic coatings were compared.
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Abstract

This work is a contribution to the study of the electrical and magnetic properties of polymer
composite materials made up of polyaniline (PANI), polyisoprene (Pl) and polyamide (PA),
each of these materials providing a specific property allowing to use this type of composites
in various applications such as in electromagnetic shielding or absorption of microwave
signals. In this context, the electron paramagnetic resonance (EPR) technique was used to
characterize samples of PI/PANI and PI/PA12@PANI having different structures in comparison
with pure polyaniline. The effect of the structure on the electrical properties of the samples
was verified. The sample containing polyamide was found to be more conductive and
containing the highest concentration of paramagnetic centers. The same sample exhibits the
lowest microwave penetration depth and reflective shielding efficiency suggesting its
potential use as a microwave absorber. The study of the RPE signal as a function of
temperature allowed to determine the activation energy of spin movements estimated to be
of 18 meV.
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Abstract

The 7xxx series Aluminum alloys more specifically the grade AL-7075 is highly demanded for
aircraft and defense applications as the Aluminum grade 7075 is light in weight, malleable,
heat and fire resistant as well as capable of conducting electricity. It shows corrosion resistant
behavior as it swiftly forms passivation layer of aluminum oxide and interacts efficiently with
other chemical components, particularly oxygen. The 7xxx series alloys more specifically 7075
are on competitive level with the higher strength and light in weight gives it advantage over
titanium and steel alloys as these are heavy and does not suit for better weight to strength
ratio for commercial and military applications. The cryogenic properties of Al-7075 keep it on
the top in Aluminum alloys as these are not embrittled at low temperature and become even
stronger as the temperature is decreased. It is perfect for cryogenic fuel tanks for rockets and
launch vehicles without suffering major ductility losses. Maintaining the composition of 7
series Aluminum specially Al-7075 is very typical task for the production of Aluminum grade
7075 that is the reason that Aluminum alloy grade 7075, is not being produced in Pakistan and
imported from other countries for essential needs. Whereas, Al-7075 first time locally
produced in Pakistan at a bulk form. The composition is confirmed by spark spectroscopy,
whereas characterization is carried out by Optical Microscopy and mechanical properties are
observed by Tensile strength, yield strength, hardness and physical properties are observed
by density. Microstructure and mechanical properties of Al-7075 were described by
spectrometer, optical microscopy, universal tensile testing machine and density manually.
Scrap is source of production and cost of local production is the half. It will increase economic
stability by reduction in cost of import.
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Predictive Modelling of the Boronizing Process Using Neural Networks
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Abstract

Boronizing is a thermochemical surface treatment designed to enhance the wear and
corrosion resistance of metals by diffusing boron atoms into their surface, leading to the
formation of hard boride layers. This paper explores the application of neural networks (NNs)
as a predictive modeling tool for the boronizing process. By training the model with
experimental data, it effectively estimates key outcomes such as layer thickness and boron
concentration in the treated material. The findings demonstrate that neural networks offer a
robust and efficient alternative to conventional empirical approaches for process prediction
and optimization.
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Abstract

PVDF and PVDF/BaTiO3 nanocomposite scaffolds are studied in the present work. BaTiO3
(BTO) nanoparticles have been synthesized using a cost-effective ball-mill method, while free-
standing PVDF/BaTiO3 nanocomposite scaffolds with varying BaTiO3 content have been
prepared using solution extrusion modeling 3D printing technique. Phase identification has
been carried out using the X-ray diffraction technique. The results showed that the PVDF/BTO
3D printed scaffolds had a highly porous structure with interconnected pores. Adding BTO
nanoparticles to the PVDF matrix improved the piezoelectric properties of the scaffolds. Also,
increasing the percentage of BTO in the PVDF matrix increased the piezoelectric response and
made them more suitable for bone tissue engineering applications. The scanning electron
microscope (SEM) has been used to characterize the morphology of samples. For increasing
the hydrophilic properties of PVDF, cold plasma treatment was used. In vitro cell culture
studies using MSC cells showed that the PVDF/BTO 3D-printed scaffolds supported cell
adhesion and proliferation, indicating their biocompatibility. The findings of this study
demonstrate the potential of PVDF/BTO 3D-printed scaffolds as a promising biomaterial for
bone tissue engineering applications due to their favorable structural and biocompatibility
properties.
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Abstract

Piezoelectricity involves the formation of an electricicity in response to mechanical force, and
vice versa, in a certain group of materials. This distinctive attribute has garnered numerous
applications, including energy harvesters, sensors, actuators, and others. Ceramics, polymers,
and their composites make up different groups of piezoelectric materials. Piezo-ceramics,
such as PZT, ZnO, and BaTiO3, are known for their high piezoelectricity. However, their
brittleness limits their applications. In contrast, piezo-polymers, like PVDF, offer flexibility and
ease of processing. Despite these benefits, their piezoelectric properties are considerably
lower than piezo-ceramics. Combining the strengths of both, results in piezo-composites that
exhibit enhanced electromechanical properties and mechanical flexibility, suitable for a wide
range of applications, including wearable energy harvesters. Recently, fabricating piezo-
composites in the form of fibers, since having wide applications in wearable electronics, has
observed so much attention. Therefore, we investigated the enhancement of the
piezoelectricity in PVDF fibers by adding BaTiO3. PVDF powder and submicron sized BaTiO3
particles were dispersed in DMFand placed in an ultrasonic bath for 20 minutes to prevent
agglomeration. Eventually, the prepared solution was fabricated as nanofibers by
electrospinning process. FE-SEM reduction (362 nm). FTIR resulted in increase of -phase from
58.90% to 65.01%. Piezoelectric property of the nanofibers were measured as their output
voltage response by applying them an external 2.6 N force with frequency of 5 Hz. It was
observed that addition of submicron sized BaTiO3 particles to the PVDF fibers, reinforces its
piezoelectricity, but not considerably high (17 uV), since the size of the particles may cause in
improper dispersion of them. In conclusion, piezoelectricity of PVDF nanofibers increases as
BaTiO3 is added to its matrix, but the increase depends on the BaTiO3
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Review of new cemented tungsten carbide sintering methods and binders
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Abstract

Hard metal composites are widely used in various industries due to their unique combination
of hardness, toughness, and strength, especially tungsten carbide cemented. They're used for
manufacturing cutting tools, woodworking, dental applications, mini drill bits, and other wear-
resistant components. The sintering techniques and binder selection significantly impact the
performance of these materials. In conventional sintering methods, like liquid or solid-phase
sintering, the lengthy processing time leads to undesirable grain growth in tungsten carbide,
which reduces mechanical strength and hardness. We know that fine-grained structures
enhance mechanical properties and, in turn, increasing the useful life of products. However,
modern sintering methods that reduce either the sintering temperature or time, such as
plasma and microwave spark synthesis, as well as simultaneous heat and pressure methods
like hot isostatic pressing, prevent this undesirable grain growth and yield a final product with
improved mechanical properties. New sintering approaches have influenced the selection of
binders for tungsten carbide cemented materials, which have traditionally been made with
cobalt. While cobalt offers high wettability and improved toughness, it has drawbacks like a
low melting point that can lead to sticky wear, along with poor resistance to corrosion and
oxidation at high temperatures. Alternatives like nickel and iron have been introduced, but
innovative methods like plasma spark synthesis now allow for the use of ceramic binders such
as alumina, enabling high-temperature sintering without the need for a binder. These
advancements lead to the production of tungsten carbide with high hardness, strength, and
density, encouraging researchers to explore new sintering methods.
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Abstract

Zirconia-based ceramics are importance in dentistry, due to their favorable mechanical
properties and aesthetic appearance. These ceramics are employed in the fabrication of
dental veneers. Accordingly, zirconia blocks are machined by CAD-CAM in accordance with the
prepared plan. It is typical for a considerable quantity of zirconia ceramic to be left over from
the original block, which is unsuitable for use with the CAD-CAM machine. Furthermore, a
portion of the block is also unsuitable as chips resulting from the machining process. The
objective of this research is to recycle the remaining zirconia from the blocks by gel casting
and cold isostatic pressing. In order to achieve this, samples of specific dimensions were
prepared using the gel casting method, after which the samples were subjected to cold
isostatic pressing at varying pressures. Subsequently, the samples were subjected to a heat
treatment in furnaces designed for the baking of zirconia. An examination of the strength and
density of the samples following heat treatment revealed that those prepared in two stages
(gel casting and pressing) exhibited greater density and strength than samples prepared in a
single stage (only gel casting). This phenomenon can be attributed to the lower porosity of
two method samples in comparison to single method samples. Furthermore, the similarity in
strength between the recycled samples and dental blocks demonstrates the efficacy of
recycling these costly materials.
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Abstract

Bone defects and injuries which can be originated from fractures, trauma, aging, osteoporosis,
tumor resection, etc., are a challenging health problem worldwide Autografts and allografts
have been used as the ideal materials for bone treatment, but due to their limited availability,
risk of inflammation, and immune system responses, new and efficient alternatives was
needed. Nowadays, scaffolds are playing an important role in tissue engineering (TE)
especially in bone tissue regeneration. Bone scaffolds can be fabricated through different
methods like 3D-printing, electrospinning, etc., using various types of materials based on the
desired functionality. On the other hand, electrical stimulation has shown its considerable
efficiency in regenerative medicine, neuroscience and cancer treatment. Using well designed
bone scaffolds with suitable mechanical properties and electrical stimulation at the same
time, leads to bone regeneration. This electrical stimulation influences the bio-electric
signaling pathways and promotes bone growth. Electrical stimulation can generate from
piezoelectric nanomaterials as reinforcements in bone scaffolds, which can be activated by
mechanical pressure of body activities or even ultrasound waves (US). In this way, we don’t
need an external power source or invasive percutaneous electrodes. In this study, we will
discuss about different piezoelectric materials that can be used as nanoparticle
reinforcements such as ZnO, BaTiO3, etc., in 3D-printed bone scaffolds.
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Abstract
Electromagnetic Nanogenerator is one of the prominent candidates for harvesting
renewable energy, exhibiting significant advantages. This type of nanogenerator can
effectively convert energy from rotational movement to electricity based on
electromagneticinduction. Herein, the fabrication of an Ultra-High Current Electromagnetic
Nanogenerator (UHC-EMG) is reported and the electrical characterization results are fully
investigated. The nanogenerator consists of 4 NdFeB magnets and coils to provide a high
magnetic field. Under 1000 RPM the UHC-EMG can produce the output power of 348
W/m?2(140 mW), an open circuit voltage of 2.9 V (Peak to Peak), and a high short circuit
current of 424 mA. Also, the nanogenerator performance for charging different capacitors
(1, 10, 22, and 33uF) is analyzed. Furthermore, in this paper, the ability of the
nanogenerator for wireless power transmission is investigated which represents the
eligibility of the UHC-EMG applications for the power supply of low-power electronic
devices in different conditions.
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Abstract

Wood-based triboelectric nanogenerators (W-TENGs) have achieved significant attention
due to their sustainability, abundance, and mechanical flexibility. Specifically, Balsa wood
offers an excellent platform for use in sports application because of its lightweight nature
and unique cellular structure. In this paper, the improvement of Balsa wood's properties
through adetailed step-by-step chemical treatment is investigated. Since wood is available as
a natural material in most regions, harvesting energy from it and fabricating self-powered
sensors based on it requires enhancement in its physical properties so that it can be used as
atriboelectric material. Furthermore, to boost electrical performance, a thin conductive layer
of Cu is deposited using a sputtering method, and its improvement on the triboelectric
output is thoroughly analyzed. The microstructure of the chemically treated Balsa wood is
characterized using Scanning Electron Microscopy (SEM). The microstructure of the
chemically treated Balsa wood is characterized using SEM, revealing that after treatment, the
empty spaces inside the wood are filled, and the cracks are sealed, resulting in enhanced
flexibility and mechanical strength. Furthermore, the sputtering of a thin copper layer
transforms the Balsa wood from a non- conductive to a hypo-conductive material, resulting
in improving the electrical performance of the TENG. The output voltage of 2x2cm? W-TENG,
under a force of 5N with 1Hz frequence is about 1.5V. The results show improvements in
impact, energy harvesting efficiency, and great application of high sensing precision in sports
wearable sensors.
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Ozet

Bu calismada, basing destekli sinterleme ile liretilen kompozisyonel derecelendirilmis grafit
takviyeli Ti6Al4V metal matris kompozitlerin mikroyapisal 6zellikleri incelenmistir. Ti6AI4V
alasimi ve grafit tozlar (100 um alti) bilyalidegirmende karistirilarak kiitlece %10 grafiticeren
Ti6Al4V kompozit tozlar hazirlanmistir. Hazirlanan Ti6Al4V/grafit kompozit tozlar ile 1000
um kalinhginda Gst katman ve Ti6Al4V tozlar kullanilarak 3000 um kalinhginda alt katman
olmak Gzere kompozisyonel derecelendirilmis grafit takviyeli Ti6AlI4V metal matris kompozit
numuneler, vakum ortaminda, 45 MPa basin¢ altinda, 950°C sicaklikta ve 45 dakikada
sinterlenerek Uretilmistir. Optik mikroskop ve gecirimli elektron mikroskobu c¢alismalari
sonucunda mikron ve mikron alti boyutlarda grafit partiklllerin Ti6Al4V metal matrisi
icerisinde ylksek oranda homojen olarak dagildigi gérilmustir. Mikroyapida ylksek oranda
a fazi ve diustk oranda B fazinin bulundugu, grafit partikillerin 6zellikle Ti6AI4V matris
partikilleri sinirlarinda yer aldigi gézlenmistir. Matris ve grafit arasinda 50 nm altI tane
boyutlarinda TiC fazinin varligi, matris ile grafit arasinda kuvvetli metalirjik bag olusumunu
gostermistir.
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Abstract

Osteosarcoma (OS) is a type of cancer originating from bone that develops in osteoblast cells.
It is the most common primary bone cancer that afflicts children and adolescents.
Chemotherapy, as a common primary treatment for osteosarcoma, can cause both short-term
and long-term side effects for the patients and affects the immune system, such as hair loss,
loss of appetite, fatigue, cardiotoxicity, etc. Recent advances in drug delivery nanoparticles
have received increased interest and offer novel therapeutic solutions with minimum side
effects. Chitosan-based nanoparticles nowadays play an important role in treating
osteosarcoma due to their antibacterial properties, biocompatibility, and ability to
encapsulate drugs. As a result of their properties, chitosan-based nanoparticles can provide a
prolonged release of therapeutic compounds that effectively target osteosarcoma cells;
likewise, they can allow the controlled release of drugs, leading to improved therapeutic
outcomes. They can also be engineered to target bone cells and tissues, which can result in
the promotion of osteogenesis and bone repair, making them more appropriate for bone-
related cancer treatments. This review highlights the recent advances of chitosan-based
nanoparticles as drug delivery systems, which play a promising role in osteosarcoma
treatment.
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Abstract

High energy density and high specific power and energy have made Lithium-ion batteries
pivotal for portable electronic devices. However, demand for higher energies and powers
always arises and researchers endeavor to provide. Since Silicon offers high theorical specific
capacity (almost 11 times that of Graphite), it is being considered as a potential and suitable
candidate for anode material of next- generation Lithium-ion batteries. However, Silicon's
capacity fades after a few «cycles due to its drastic volume change during
lithuation/delithuation, which hinders its commercialization. Low electrical conductivity and
high reactivity of Silicon which results in an unstable solid electrolyte interphase (SEl) are other
serious challenges that Silicon as anode faces. Different structures of Silicon, particularly its
nanostructure forms, illustrate different properties that have the potential to conquer the
challenges. Many structures such as nanoparticles, nanowires, thin films, porous Silicon, etc.
have been fabricated by researchers and their performance has been investigated. By
reviewing various fabrication methods and evaluating the performance of these Silicon
structures, this paper aims to provide a comprehensive understanding of their advantages and
limitations, offering insights into their potential for overcoming the hurdles associated with
Silicon anodes in Lithium-ion batteries. The discussion is critical for advancing research and
development in this area, bringing us closer to realizing commercially viable, high-
performance Silicon-based anodes for next-generation batteries.

Keywords: Lithium-ion batteries, Silicon, Anode, Nanostructures.
* Corresponding Author e-mail: m.rostamnejad@email.kntu.ac.ir
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Nanocarbides formation in Co-28Cr-5Mo0-0.3C implant alloy during martensite
transformation

Maede TAKESH*, Shahab ZANGENEH
Department of Materials and Textile Engineering, Faculty of Engineering, Razi University,
Kermanshah, Iran

Abstract

The precipitation of nanoscale M23C6 carbides in a Co—28Cr—-5Mo0-0.3C implant alloy during
tungsten inert gas (TIG) welding has been subjected to a comprehensive and systematic
investigation. The nanoscale M23C6 carbides precipitated at hcp-fcc interfaces, with an
observed range of 10-100 nm. Furthermore, X-ray diffraction analysis demonstrated that a
greater quantity of athermal e-martensitic transformation (approximately twofold that
observed in the solution-treated sample) was attained following the welding process.
Evidently, the formation of nanoscale M23C6 carbides was markedly enhanced by the
development of athermal martensite transformation. Additionally, these particles impart a
remarkably high hardness of approximately 850 HVN to the alloy.

Keywords: Co-Cr-Mo alloy; athermal martensite; nanoscale carbides.
* Corresponding Author e-mail: md.takesh@gmail.com
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Impact of barium oxide on the structure and surface properties of glass-
crystalline glazes

Katarzyna PASIUT?, Janusz PARTYKA?, Dawid KOZIEN?, Thomas KRONBERG?2
TAGH University of Science and Technology, Department of Materials Science and Ceramics,
Cracow, Poland
2Abo Akademi University, High-Temperature Processes and Materials, Turku, Finland
kpasiut@agh.edu.pl

Abstract

The impact of barium oxide addition onto glazes from the Si02-Al203-Ca0-Mg0-K20 system
was investigated. Samples were prepared with 0, 2.5, 5 and 7.5 wt% of barium oxide added to
this system. The glazes were fired at 1240°C with 1h holding at maximum temperature. The
analyses of phase composition (XRD), surface properties (color and roughness), structural mid-
infrared analysis, and microstructure were performed.

Diopside and Hyalophane crystals were observed. Mid-infrared studies confirm that the
appearance of crystalline phases ordered the structure of the glazes. Still, the amorphous
phase increased its disorder related to the higher amount of modifying barium cations. The
addition of barium oxide did not significantly affect the color of the surface but caused an
increase in roughness due to surface crystallization. Based on Hv measurements and EDS
chemical analysis, the microhardness increased with an increased amount of barium in the
amorphous phase.

Keywords: barium oxide, Si02-Al203-Ca0-Mg0-K20, EDS
* Corresponding Author e-mail: kpasiut@agh.edu.pl
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Reactive Sintering of Ultra-High Temperature Ceramic Materials from B4C and

MAX Phases
Wojciech BANAS™*, Dawid KOZIEN?, Adrian GRABOS?, Katarzyna PASIUT?, Magdalena
Zigbka?, Leszek CHLUBNY?, Marcin WOJTOWICZ!, Marek GRABOWY3, Zbigniew PEDZICH?

TAGH University of Krakow, Faculty of Materials Science and Ceramics, Department of
Ceramics and Refractory Materials, 30 Mickiewicz Av., 30-059 Krakow, Poland
2Tohoku University, Advanced Institute for Materials Research, Tohoku Forum for Creativity,
2-1-1 Katahira, Aoba-ku, 980-8577 Sendai, Japan
3 Ceramic Branch CEREL, 1 Techniczna St., 36-040, Boguchwata, Poland

Abstract

In this work, the influence of three MAX phases (Ti3SiC;, Ti>AIC, and Cr;AIC) on the
densification and final properties of dense composites from Ultra-High Temperature Ceramics
(UHTC) family was studied. Addition of the MAX phases resulted in the formation of secondary
boride phases due to chemical reactions between boron carbide and MAX phase. Mentioned
phases were utilized for reduction of sintering temperature of the final composite material.
It decreased the sintering temperature up to 800 °C when compared to pure B4C. Additionally,
the phase composition and derivative mechanical properties were investigated to evaluate
differences between final composites materials. All obtained materials remarkably increased
their fracture resistance (Kic) from 33 to 100%. The mechanical properties of B4C were either
retained (TisSiC,) or decreased in terms of Vickers hardness and Young’s Modulus (Ti;AIC and
Cr,AIC). Systems with TisSiC, appeared to possess significant potential for application

Keywords: MAX phases, Ultra-High Temperature Ceramics (UHTC), Boron carbide (B4C)
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Reactive Sintering of Ultra High Temperature Ceramics (UHTCs) for Cutting
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Abstract

Composites incorporating boron carbide (B4C) have garnered significant research interest due
to their superior physical and chemical properties. This study employed boron carbide,
carbon, and intermetallic compounds from the Ti-Si and Ti-Al systems to create a composite
consisting of over 99% TiB,, TiC, and SiC. It investigated three densification methods:
pressureless sintering (PS), hot-pressing (HP), and spark plasma sintering (SPS), with
consolidation temperatures of PS 1650-1750°C, HP 1500-1550°C, and SPS 1400-1450°C. The
type of intermetallic compound used affected the reaction mechanisms, and using
intermetallic phases like TiSi, TiSi, and TisSis with appropriate molar ratios of B4C and C
produced a dense composite with a simplified phase composition, eliminating free carbon
from the final material. The high-temperature refractory TiB,-TiC-SiC composite
demonstrated high mechanical strength and fracture toughness. The sintering process was
highly efficient, decomposing nearly 99% of initial phases to form new TiB, and SiC phases,
well-densified at relatively low temperatures. The TiC phase formed only in the absence of
boron, but a small amount appeared with TisSi3 and sufficient Ti. Composites were sintered at
1000-1700°C. The study also evaluated the ablation resistance of TiB,-TiC-SiC composites
made from B4C, C, and intermetallic compounds through reactive sintering using the SPS
technique, involving intermetallics from Ti-Si (TiSi, TiSiz, TisSiz) and Ti-Al (TizAl, TiAl, TiAlz)
systems. Density was measured using Archimedes' method. Phase compositions were
analyzed with a Panalytical/Philips X'Pert Pro MD XRD diffractometer, and X-ray absorption
spectroscopy (XAS) at the PIRX beamline of Solaris National Synchrotron Radiation Center,
Krakow, Poland. Ablation resistance was tested with an oxyacetylene flame at 1800°C for 60
seconds, and ablated surfaces were examined using a confocal microscope (Lext OLS 3100,
Olympus) to measure ablation depth. Linear ablation rates were calculated, and the
microstructure and chemical composition of ablated surfaces were analyzed using SEM/EDS
(Thermo Scientific Scios 2). The composites exhibited good ablation resistance, often
surpassing commercially available materials.

Keywords: boron carbide (B4C), intermetallics, Ultra High Temperature Ceramics (UHTCs),
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New materials for wood structure joints and their fire protection
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Abstract

Due to earthquake and difficult surrounding conditions influencing wood construction joining,
there is a need to develop of new adhesives and their protection against fire. The work
concerns analysis of new mixtures of flexible and rigid polyurethanes, which role is to ensure
adequate mechanical strength of the connection, dampening vibrations and resistance to
external conditions such as fire, moisture, mold or fungi. Such adhesives should show good
thermal stability, low gas release during fire situations, good and stable thermophysical
behavior and connection shape stability. That is why this part of research concerned structural
thermal analysis of PU and finding new fire protection coating for adhesive wooden structure
joints. These two kinds of materials were investigated by means of phase composition and
their correlation to thermal stability. The PU showed the stability above 200°C and low
nitrogen oxides release quantity. The revealed gases were analyzed in air flow by DSC-TG-DTG
thermal analysis with mass spectroscopy. The thermal stability of PU was also visualized, on
selected sample compositions, by hot stage microscopy. The new PU were also examined by
mechanical thermal analysis and the value of storage Young modulus (E’), inelastic E”” and loss
tangent were determined.

The second part of the research concerns the optimization of hydrogel mixtures that can be
used in two ways - as a fire extinguishing fluid, among others, for wooden structures, and also
as a wood protection impregnant. Five-, six- and seven-component mixtures containing
potassium sulfate, potassium dihydrogen phosphate and a system of three selected salts in
various proportions were proposed, where the hydrogel base was sodium alginate. Thermal
analysis allowed us to estimate the thermal stability of the fluids. In order to verify the
extinguishing properties, fire and extinguishing tests using wooden samples were carried out.
Scanning Electron Microscopy was used to analyze the particles remaining after the
combustion reaction of samples extinguished with selected types of the designed fluids. The
conducted test fires allowed us to check how the selected fluids behave in real fire conditions.
As a result of the initiation of a fire in pine beams (test fire 3A), it was determined that the
best extinguishing efficiency was achieved by a fluid based on a 0.25% sodium alginate
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solution with a KHCO3/(NH4)2CO3/CO(NH;)2 salt system. The fire was completely extinguished
and did not re-ignite.

In case of polyurethane adhesives, research was funded by the National Science Centre,
Poland under the OPUS call in the Weave Programme [No 2021 43 /I/ST 8 00554]. The other,
concerning hydrogel, were supported by subvention of the Polish State Ministry of Education
and Science for AGH University of Krakow under project 16.16.160.557.

Keywords : PU, FPU, RPU, thermal analysis, fire tests, coatings, adhesives, extinguishing fluid.
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Mikrodalga Destekli Yontemle VNi,Ss Uglii Metal Siilfiir Nanopargaciklarinin
Sentezi ve Yapisal Karakterizasyonu
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Ozet

Metal sulfirler yuksek 6zglil kapasitesi ve benzersiz 6zellikler sayesinde enerji depolama
birimleri icin kullanilmada buyik ilgi gormektedir. Metal stlfiir bilesikleri, genis bir yelpazede
kimyasal, fiziksel ve elektronik 6zelliklere sahip olup, malzeme bilimleri ve miihendislikte
blyuk bir 6neme sahiptir. Bu bilesikler, 6zellikle enerji depolama, kataliz, elektronik cihazlar
ve sensor teknolojilerinde dnemli uygulamalara sahiptir. Metal sulflrler, genellikle yiksek
iletkenlik, dlislik bant araligl ve yiksek termal stabilite gibi 6zellikler gosterirler. Bu 6zellikleri
sayesinde, Ozellikle batarya elektrot malzemeleri ve glines pilleri gibi enerji donlisim ve
depolama cihazlarinda kullanilirlar. Ayrica, ¢evre dostu ve bol bulunan elementlerden elde
edilebilmeleri, strdirilebilir malzeme arayislarinda metal silflrleri 6ne g¢ikarmaktadir. Bu
derleme, metal sulfirlerin sentezi, yapisal 6zellikleri ve gesitli ileri teknolojilerdeki potansiyel
uygulamalari tizerine odaklanmaktadir.

Bu calismada VNi;Ss metal silfiirin farkh siire ve glic optimizasyonlarinda sentezlenmistir.
Mikrodalga sentez yontemi geleneksel ydontemlere gore enerji, zaman ve verim gibi 6zellikler
icin blylk avantaj saglamaktadir. Bu ¢alismada mikrodalga sentezi kullanildi. Karakterizasyon
islemleri icin X 1sin1 kirinimi, Taramali Elektron Mikroskobu ve Gegirimli Elektron Mikroskobu
analizleri gerceklestirilmistir.

Anahtar Kelimeler: Metal Silfiirler, Enerji Depolama
* flgili yazar e-posta: vedatemin07 @gmail.com
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Ozet

Son yillarda, hizl modernlesme, sanayilesme ve kiresel niifus artisi, cevresel bozulmaya ve
fosil kaynaklarinin tiikenmesine neden olmustur. Yenilebilir enerji kaynaklari enerji kaynaklar
alternatifler sunarken, bu kaynaklardan uretilen enerjiyi etkin bir sekilde depolayabilecek iyi
bir enerji depolama sistemine ihtiya¢ duyulmaktadir. Kiikiirt dogal olarak bol bulunmasi, petrol
ve gaz endustrisinin bir yan trinl olarak blyik 6lcekli Gretilmesi ve uygun maliyetli olmasi
gibi 6nemli 6zellikler tasimaktadir. Kikirt bazli elektrotlar, yliksek sarj depolama kapasiteleri
ve dislik maliyetleri nedeniyle ylksek kapasiteli enerji depolama sistemleri icin umut verici
bir secenek sunmaktadir. Bu galismada, CoNiS4 kompoziti hizli, basit ve disik maliyetli olan
mikrodalga yontemi ile elde edilerek etkili bir elektrot malzemesi gelistirildi. Elde edilen
numuneler SEM, TEM ve XRD kullanilarak analiz edildi. Bu sonuglara dayanarak, mikrodalga
yontemi ile bu malzeme (retimi gelecekte enerji depolama sistemlerinin Gretilmesi icin umut
verici gérinmektedir.

Anahtar Kelimeler: Metal silfiir, Nanoparcacik, Mikrodalga
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Ozet

Fosil yakitlarin giderek tiikenmesi ve karbon dioksit salinimi, termal kirlilik ve asit yagmuru gibi
cevresel sorunlarin artisi, temiz ve yenilenebilir enerji kaynaklarina olan ihtiyaci acil hale
getirmistir. Bununla birlikte, yenilenebilir enerji kaynaklarindan elde edilen enerjinin arazi,
hava durumu ve glinlin saati gibi dogal etkenler nedeniyle istikrarsiz olmasi, verimli enerji
depolama sistemlerinin gelistirilmesini zorunlu kilmaktadir. Gelismis nanomalzemeler,
ozellikle gecis metali bilesikleri, bu enerji depolama zorluklarini ele almakta blyik potansiyel
gostermektedir. Gegis metali oksitleri genis capta kullanilsa da, metal silfiirleri daha yuksek
iletkenlik, daha dislik bant araligi ve gelistirilmis iyon diflizyonu 6zellikleri sayesinde daha
umut verici alternatifler olarak 6ne g¢ikmaktadir. Bu c¢alisma, hizli, enerji tasarruflu ve
Olceklenebilir bir sire¢ olan mikrodalga destekli bir yontem kullanilarak CdNi,Ss
nanopartikillerinin sentezine odaklanmaktadir. Mikrodalga sentez teknigi, cevresel etkileri en
aza indirirken homojen nanopartikillerin Uretilmesini saglamaktadir. Arastirmanin amaci,
CdNi,Ss’Un sentezini optimize etmek ve Ustlin yapisal ve elektrokimyasal 6zelliklerinden
yararlanarak enerji depolama uygulamalarindaki potansiyelini arastirmaktir.

Anahtar Kelimeler: Metal silfiir, Nanomalzeme, Enerji
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Ozelliklerinin Zamana Bagli Degisimi

Sabire DUMAN?Y", Erman DUMAN?
1 Afyon Saglik Bilimleri Universite, Saglik Bilimleri Fakiiltesi, Beslenme ve Diyetetik BSlimi,
Afyonkarahisar, Tlrkiye, sabire.duman@afsu.edu.tr
2 Afyon Kocatepe Universite, Mithendislik Fakiiltesi, Gida Miihendisligi BoIim{,
Afyonkarahisar, Tlrkiye, eduman@aku.edu.tr

Ozet

Bu arastirma kapsaminda, farkli ambalajlarda depolanan aygicek yaginin bazi fizikokimyasal
ozelliklerinin degisimi incelenmistir. Bu dogrultuda, cam, plastik ve teneke ambalajlarda 6 ay
slresince depolanan aycicek yaginin, serbest yag asitligi, peroksit, kirilma indisi, iyot sayisi, yag
asitleri kompozisyonu ve oksidatif stabilite degerleri belirlenmistir. Elde edilen sonuglar
sirasiyla, serbest yag asitligi yoninden (% 0,08-0,10), peroksit sayisi (0,12-2,30), iyot saysi
(126,90-128,06), oksidatif stabilite (4,52-3,65) araliklarinda degismis olup, yag asitleri
kompozisyonu agisindan baskin doymus yag asitleri palmitik, stearik, doymamis yag asitleri ise
oleik ve linoleik yag asitleri olmustur. Bu sonuglar dogrultusunda aygicek yaginin bazi fiziko
kimyasal 6zelliklerinin farkli ambalaj cesidine gore depolama siiresince degisim gosterdigi
belirlenmistir.

Anahtar Kelimeler : Aycicek yagi, cam, teneke, plastik, ambalaj, fizikokimyasal 6zellikler.
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Ozet

Bu arastirma kapsaminda, nano bentonit icerikli polilaktik asit kapak ambalaj filminin
(BPLAKAF) natiirel sizma zeytinyaginin fizikokimyasal 6zellikleri tGizerindeki etkisi incelenmistir.
Cevre dostu ve biyobozunur 6zellikleri ile dikkat ceken BPLAKAF, zeytinyaginin depolama
slresi boyunca kalite ve tazeligini koruma potansiyeli agisindan degerlendirilmistir. Arastirma,
nano bentonit Gretimi, BPLAKAF lretimi ve bu filminzeytinyagi depolamasinda kapak ambalaji
olarak kullanimi olmak (izere i¢ asamada gergeklestirilmistir. Yapilan analizler sonucunda,
nano bentonitin XRF analizi ile baskin bilesenleri %65,53 SiO,, % 16,63 Al;03 ve % 4,21 Fe 03
olarak tespit edilmistir. BPLAKAF'In kalinligi 200 mikrometre olarak belirlenmis ve Eneriji
Dagilimi X-Isini Analizi sonucunda baskin elementler karbon, oksijen, silisyum ve alliminyum
olarak tespit edilmistir. Ayrica, BPLAKAF'In gorinilr yag sizdirmadigl gozlenmistir. Sonug
olarak, Uretilen BPLAKAF ile ambalajlanmis natural sizma zeytinyaginin, fizikokimyasal
ozelliklerini ve oksidatif stabilitesini korudugu, serbest yag asitligi ve peroksit sayisi
degerlerinin gida olarak tuketilebilirlik kriterlerine uygun oldugu ve sirddrilebilir, doga dostu
ozellikleri ile zeytinyag teknolojisinde kapak ambalaj filmi olarak kullanilabilir oldugu
belirlenmis olup, kapak ambalaj yerine ileriki calismalarda tiim amabalajin bu malzemeden
uretilip kullanilabilirliginin arastirilmasida tavsiye edilmektedir.

Anahtar Kelimeler : Polilaktik asit, nano bentonit, nanoteknoloji, zeytinyagi, fizikokimyasal

ozellikler.
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Impact of Zirconia Nanoparticles on the Corrosion behaviour of Plasma
Electrolytic Oxidation Coatings on AZ31 Magnesium Alloys
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Abstract

Magnesium is one of the lightest engineering alloys, widely used across various industries.
However, magnesium and its alloys are considered chemically active materials due to their
poor corrosion resistance. One effective solution to mitigate this issue is the application of
surface modification processes, such as plasma electrolytic oxidation (PEO). The PEO process
generates a thick, porous, and protective coating on the surface that improve corrosion and
wear resistance. Additionally, incorporating nanoparticles, such as ZrO,, into the electrolyte
can effectively reduce the porosity of the PEO coating and enhance its properties. This study
investigated the role of PEO coatings on surface properties, both with and without
incorporation of zirconia nanoparticles. The results of Electrochemical corrosion tests
revealed that PEO coatings and PEO coating modified with zirconia nanoparticles reduced
corrosion current density by 3.9 and 7.6 times, respectively, compared to the uncoated
sample.

Keywords: AZ31, Corrosion Behaviour, Plasma Electrolytic Oxidation, ZrO2 Nanoparticles,
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Road to Quantum Metrology, Information Science and Technology: It’s all
about Materials Engineering

A. Gokce OZBAY?, Yasemin TABAK?!, Ekrem SINIR?
ITUBITAK National Metrology Institute, UME, 41470, Gebze, Kocaeli, Tiirkiye

Abstract

Overcoming conventional paradigms, quantum information science and technology, or QIST,
is in the forefront of revolutionary advances in information processing, communication, and
computation. Quantum technology market is expected to reach a global market size of 1
billion Dollars in 2025 and exceed 3 billion Dollars by 2035. This market not only consists of
front-end high technology sensing and computing platforms, but also of supporting materials
supply chains for example microwave components, super condcting wires, etc.

As the Quantum Metrology Lab of National Metrology Institute, UME, we explore the horizons
of quantum devices, namely sensors and metrological standards. These devices utilize
Quantum properties of matter such as quantum states of atoms and electrons, fluorescence,
wave properties of electrons, quantum tunneling and various effects such as Spin Hall Effect
and Quantum Anomalous Hall Effect. First step to study these systems is to successfully
engineer the materials properties and to measure them correctly. As part of an institute
dedicated to measurement accuracy and traceability, the Quantum Metrology Lab focuses on
nano-dimensional metrology, standardizing nano-electrical measurements in the DC and
microwave ranges, in micro-probe stations or in scanning probe microscopy systems. Our
Lab’s activities also include developing of voltage reference standards, new reference
resistance materials and dimensional standards. In this talk we dive into successful
components in manufacturing Quantum Devices, importance of characterization techniques
and other key factors in Quantum Technologies.

Keywords: quantum, metrology, information science
* Corresponding Author e-mail : r.bahrami@aut.ac.ir

209



4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye

Sn0:/ ilmenit Katalizériiniin Fotokatalitik Ozelliklerinin lyilestirilmesi
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Ozet

ilmenit, kimyasal formiilii FeTiOs olan bir mineral tiiriidiir. Genellikle siyah veya koyu gri renkte
olup, yiksek yogunluga sahiptir. ilmenit, titanyum metalinin ve titanyum dioksitin (TiO,)
uretiminde 6nemli bir kaynak olarak kullanilmaktadir. Diinya genelinde yaygin olarak
bulunmasi sebebiyle ilmenit, diisiik maliyetlidir.

Sn0,, yiiksek elektron tutuculugu, diisiik maliyeti ve optiksel seffaflik gibi 6zellikleriyle gelecek
vadeden bir malzemedir. TiO, ise UV 1s18in1 absorbe edebilmesi, ylksek oksidasyon potansiyeli,
bollugu, ylksek kararlihgl ve toksik olmamasi gibi ¢ekici 6zelliklerinden dolayr en 6nemli
fotokatalizorlerden biri olarak kabul edilir. Ancak TiO,'nin genis bant araligl (3—3.2 eV) ve
yuksek maliyeti, bu malzemenin dezavantajlaridir. Bu nedenle, alternatif olarak ilmenit
minerali kullanilarak SnO,/TiO, katalizorinlin Uretilmesi ve karakterizasyonu 6nem
tasimaktadir.

Bu calismada ilmenit kullanilarak SnO,/ilmenit katalizérleri, H,SO4’tGin farkh derisimleri
kullanilarak hazirlanip karakterizasyonlarinin incelenmesi ve karsilastirilmasi amaglanmistir.
Karisim 120 °C'de 40 dakika streyle isitilmis ve ¢ozelti oda sicakhiginda sogutulmustur. Karisim,
filtre kagidi ve bir vakum pompasi kullanilarak stizilmustir. Stzintd, beyaz bir ¢okelti olusana
kadar su eklenerek isitilmis; sonrasinda asit ¢ozeltisinden ayirmak icin santrifiije verilmistir.
Ortaya cikan ¢okelti yikanmis ve 500 °C'de 7 saat siireyle kalsine edilmistir. Olusan Grin XRD
ile analiz edilerek sonuclari incelenmistir. Bu calisma Kocaeli Univeristesi BAP birimi tarafindan
FYL-2024-3615 numaral proje ile desteklenmistir.

Anahtar Kelimeler: Fotokatalizor, SnO,/TiO>, ilmenit
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The Role of Optical Sorters in Raw Material Characterization and Performance
Analysis

Abdul Vahap KORKMAZ*
1 Afyon Kocatepe University, iscehisar Vocational School, Department of Construction,
Afyonkarahisar, Tlrkiye, e-mail

Abstract

Optical sorters are critical tools that enable the separation and analysis of components by
utilizing the interactions of materials with light. Raw material characterization determines a
material's physical, chemical and optical properties and is essential, especially in industrial
processes. Optical sorters are used to identify the components of materials by separating light
beams of different wavelengths. This method is quite effective in determining the
homogeneity and purity of materials, detecting impurities and analyzing component ratios.In
this study, the effects of different types of optical sorters and various wavelength ranges on
the characterization of calcite and dolomite raw materials were examined in detail; in
addition, the contributions of these sorters to the performances in production processes were
evaluated. The findings reveal that optical sorters are essential in determining susceptible
material components. These techniques used in the study are widespread, especially in quality
control, material research, and production processes. The findings of this research show that
optical sorters have significant potential for broader applications in materials science.

Keywords : Optical sorters, characterization, Calcite, Dolomite, Wavelength analysis
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Investigating the effect of the Accumulative Roll Bonding process on the
mechanical properties and microstructure of pure copper

Amir Hossein FOADIAN, Mostafa KETABCHI, Reza BAHRAMI *, Ali Akhavan ANVARI
Department of Metallurgical and Materials Engineering, Amirkabir University of Technology,
Tehran, Iran

Abstract

In recent years, there has been a lot of focus on processing metallic materials with grain sizes
smaller than 1 um, also known as ultrafine-grained structures. Severe plastic deformation
(SPD) methods have been identified as effective techniques for producing these materials.
Accumulative Roll Bonding (ARB) is a sub-method of severe plastic deformation that can
produce materials with ultrafine structures and induce specific deformations in the material's
structure. This study investigates the mechanical properties and the microstructure of pure
copper samples undergoing the ARB process at room temperature over two passes. Uniaxial
tensile tests and Vickers microhardness tests were carried out on the samples. The results
showed that the yield strength and tensile strength of the samples processed by the ARB
process increased by 249% and 51% respectively with an increase in the number of cycles.
However, the elongation, which measures ductility, decreased by 96.7% with an increase in
the number of ARB cycles. On the contrary, the analysis of the sample’s microstructure
revealed a reduction in grain size.

Keywords: Accumulative roll-bonding (ARB), Pure copper, Ultrafine-grained (UFG),
Mechanical properties, Severe plastic deformation (SPD)
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Effect of aluminum addition on microstructural features of nitrided SiW-xAl
ductile cast irons
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Abstract

Lightweight non-ferrous alloys commonly used in high-temperature applications, such as
engine and exhaust system components, often lack sufficient mechanical stability and
oxidation resistance. To overcome these limitations, SiW-xAl ductile cast irons have been
engineered with aluminum additions, which promote the formation of a protective oxide
layer, thereby significantly improving the oxidation resistance of the alloy. This aluminum-rich
oxide layer provides significant improvement, however, oxidation continues to penetrate the
matrix through graphite nodules. To mitigate this, coating the surface of the graphite nodules
that are in contact with the atmosphere will block oxygen exposure, preventing oxidation from
progressing through the graphite nodules. The nitriding surface treatment is an effective
method for forming a protective layer on iron-based alloys. This process results in iron-rich
nitride phases on the surface and a nitrogen-enriched diffusion zone beneath the surface.
Taking consideration of aluminum affinity for nitrogen, it is expected that in aluminum-alloyed
cast iron, the nitriding process will lead to the formation of aluminum-rich nitride precipitates
both on the surface and in the sub-surface region. This study aims to investigate the effect of
aluminum present in the cast iron composition on the surface and sub-surface components
obtained through the nitriding process. In this study, SiW and SiW-4Al ductile cast irons were
subjected to gas nitriding at 510°C for 32 hours, and the effect of aluminum on the nitriding
process was analyzed. After nitriding process, surface characterizations were conducted using
X-ray diffraction with Cu-Ka radiation and a scanning speed of 1.0°/min. Light microscopy and
scanning electron microscopy were employed to examine the surfaces and cross-sections of
SiW and SiW-4Al ductile cast irons. The characterization revealed the formation of a nitrogen-
rich white layer on the surface, which was observed to grow in accordance with the
stoichiometry of the € phase and coated the graphite nodules. Cross-sectional analysis
indicated the development of the y' phase in the diffusion zone with increasing aluminum
content, alongside the precipitation of aluminum nitride.

Key words: SiW-xAl ductile cast iron, nitriding, characterization.
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Metallurgical characterization of nitrided novel SiW ductile cast iron
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Abstract

In high-temperature applications like exhaust manifolds, there is a demand for materials that
offer both high thermal and mechanical stability. While stainless steels and Ni-resist alloys are
capable of meeting these requirements, their high cost and challenges in casting limit their
widespread use. Ferritic ductile cast irons, such as the SiMo alloy, offer a more affordable and
easily cast alternative but are restricted by their inability to perform above 800°C. Therefore,
the development of new alloys, such as SiW-based ductile cast irons, is necessary to provide
improved high-temperature properties at lower costs, making them more suitable for
demanding environments. Considering the high-temperature applications, the oxidation
resistance of cast iron becomes crucial. Both the oxidation of iron in the solid solution and the
high oxygen affinity of carbon in graphite increase the oxidation of cast iron. The oxidation
resistance of cast iron can be enhanced by preventing the contact of both the iron in the solid
solution and the graphite with oxygen on the surface. For this purpose, nitriding which is a
surface treatment effective for iron-based alloys can slow down the diffusion of oxygen
beneath the surface due to the nitride compounds formed. In this study, the primary aimis to
metallurgically characterize the surface components formed by applying the nitriding process
to SiW ductile cast iron for varying durations. In this study, SiW ductile cast irons are subjected
to gas nitriding at 510°C for 12 and 40 hours. In order to reveal microstructural features
obtained during different durations of nitriding processes, both surface and cross-sectional
examinations were performed on the nitrided SiW ductile cast irons. For the surface
characterizations, X-ray diffraction with Cu-Ka radiation and a scanning speed of 1.0°/min. was
used, and cross-sectional characterizations were done by using scanning electron microscope
and energy dispersive x-ray spectrometer. Characterization studies have shown that (i) a
compound zone dominated by the € phase formed on the surface for both nitriding durations,
(ii) the thickness of the compound zone increased with longer nitriding times, (iii) the y’ phase
became more pronounced beneath the € phase with increased duration, and iron nitride
precipitates in the diffusion layer increased, (iv) the surfaces of the graphite nodules were
more effectively covered by the compound zone as the nitriding duration increased.

Key words: SiW-xAl ductile cast iron, nitriding, characterization.
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New achievements in Polymer-coated quantum dots (QDs), a mini review

Omid Ashkani, o.ashkani.14@gmail.com

Abstract

The development of quantum dots and the use of quantum materials have attracted the
attention of researchers today. Due to their unique properties, quantum materials can be
used for various applications such as biomedicine, pharmaceuticals and drug delivery
materials, electronics and food industries when combined with polymers in the form of
polymer-coated quantum dots. The development of these materials can play an effective
role in the development of the roadmap of quantum materials. In the current research, in
the form of a mini review, the latest achievements in this field have been examined in order
to provide suggestions for future research for researchers. In this research, CdSe, folic acid
and graphene quantum dots have been investigated. Graphene is of particular importance
in medical applications as well as drug delivery due to its high biocompatibility. The use of
mentioned substances such as folic acid is also used in this research to detect cancer cells.
Also, more attention should be paid to electronic industries.

Keywords: Quantum Dots, Polymer-coated, Quantum Science, food industries, biomedical.
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Investigation of the Effects of Permittivity of Soda-Lime-Silica Glass on
Transparent Frequency Selective Surface Design for 5G Technology
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2Yildiz Technical University, Electronics and Communication Engineering, istanbul, Turkiye

Abstract

This study focuses on the electromagnetic characterization of Frequency Selective Surface
(FSS) with Soda-Lime-Silica glass substrate, which transmit electromagnetic waves by
enhancing them at a critical frequency range for 5G technologies at Ka band. Low emissivity
coatings on soda lime silica glass prevent the transmission of signals at 5G frequencies,
especially in the 26-28 GHz frequency band. In order to solve this problem, a circular slot
frequency selective surface (FSS) was designed by removing out some part of the coatings.

In this context, permittivity of glasses with different thicknesses and cut from various locations
were measured using the waveguide and Free Space methods. The "fast method" was used
for waveguide measurements, while the “Transmission Mode” Free Space method was
applied inside the anechoic chamber. Additionally, significant insights were gained regarding
the behavior of glass material during the permittivity calculations.

After electromagnetic material characterization of different soda lime silica glass samples, the
effect of different permittivies on resonance tranmission frequency of the designed the
frequency selective surface based on circular slot geometry were observed by simulating via
CST Microwave Studio. The results show that the glass with lower permittivity value leads to
better transmission at higher 5G frequencies.

Keywords: glass, permittivity, Ka band, 5G technology
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Evaluation of the Biocompatibility of Carbon/Carbon Composites
Manufactured via CVD/CVI Techniques
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Abstract

The aim of this study is to create a pyrolytic carbon matrix around carbon fiber preforms with
a three-dimensional (3D) orthogonal weave structure using the CVI process, and then to coat
the resulting C/C composites with SiC through chemical vapor deposition (CVD). The study will
examine the structural, thermal, mechanical, and biocompatibility properties of both types of
composite materials obtained. In this study as well, carbon/carbon composite structures were
obtained by creating a pyrolytic carbon matrix around three-dimensional woven carbon fiber
preforms using the Chemical Vapor Deposition-Infiltration (CVD-CVI) method.

Subsequently, the produced C/C composites were divided into two groups, with one group
being coated with SiC (silicon carbide) using the CVD method. In this study, carbon/carbon
(C/C) composite structures were produced by depositing a pyrolytic carbon matrix around
carbon fibers found in a three-dimensional (3D) preform using the Chemical Vapor Deposition-
Infiltration (CVD/CVI) method. The preforms used as starting materials were in orthogonal
fiber geometry and 3D carbon fiber knitting structure. The CVI process performed in the CVD
device was carried out at 1250 °C, under vacuum, with a methane gas flow, for a total period
of 312 hours gradually applied in an inert atmosphere consisting of argon and nitrogen gases.
The produced block piece was processed to obtain small test samples; tensile and three-point
bending tests were applied to the pieces, and their densities were measured. Samples were
subjected to in-vitro biodegradation tests in 0.9 % isotonic sodium chloride solution by weight
at 37 °C for a total of 21 days. The density and the apparent porosity of the produced samples
were measured to be 1.4 g/cm? and 13.424%, respectively. The tensile strength and bending
strength of the produced C/C composites were determined to be 252.5+6.20 MPa and
236.6+25.7 MPa, respectively. At the end of 21 days, the biodegradation ratio of C/C
composites was calculated as 0.0095%.

Keywords : C/C Composites, 3D carbon fiber fabrics, chemical vapor infiltration (CVI), pyrolitic

carbon, biocompatibility, biodegregation
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Examining The Effect of Hexagonal Boron Nitride on Morphological, Chemical
Properties of Biopolymers using Dual-Beam Methodologies
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Abstract

Interest in biopolymers has been considerably increasing due to their excellent
biocompatibility, biodegradability and renewability. The growing deficiency of petroleum
resources is another significant reason for the attraction in biodegradable materials.
Biopolymers, including PLA and PCL, have a wide range of applications, such as; drug delivery
systems, implants, automotive, biomedical applications, and the packaging industry. In this
study, the effects of hBN (Hexagonal Boron Nitride) addition on the chemical, and
morphological distribution in PLA/AgNWs (Acetone) and PCL/AgNWs (Chloroform)
nanocomposites prepared by the drop-casting method were analyzed through cross-sectional
analysis using a dual-beam system. The results were be compared to the previous studies
performed on PLA/AgNWs/hBN (Chloroform) nanocomposites. Thus, the effect of the same
additives on morphological and chemical properties depending on the solvent (acetone,
chloroform) was also investigated.

Focused lon Beam-Scanning Electron Microscope (FIB-SEM) is a dual beam platform that
consist of ion and electron columns, equipped with several components, such as; gas injection
system(s) (GIS), Energy Dispersive X-ray Spectroscopy (EDS) detector, and micromanipulator
systems [1].

To reveal the subsurface properties of biopolymer nanocomposites, micron or nano-scale
cross-sections were taken from the sample precisely using gallium ion milling. Thanks to the
simultaneous high-resolution imaging provided by SEM, the subsurface morphology of the
samples were examined in detail, via the cross-sectional analyses. In addition to morphological
examinations, elemental analysis of the sample was also carried out using the Energy
Dispersive Spectral (EDS) analyses.

The results indicate that the addition of hBN improves the dispersion of AgNWs in both PLA
and PCL matrices. In the PLA matrix, this effect is more pronounced in the chloroform-based
system. PLA/AgNWs/hBN nanocomposites prepared in chloroform exhibit a more uniform
nanowire distribution, resulting in higher mechanical strength and thermal stability compared
to those prepared in acetone.

Keywords: Biodegradable Biocompatible Polymers, Dual Beam Processing, Hexagonal Boron
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Kiir Cevriminin Karbon Fiber Takviyeli Polimer Kompozitin Mekanik Ozellikleri
Uzerindeki Etkisi
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Ozet

GUnumdiz havacilik sektoriinde hava araci yapisali Gretiminde karbon fiber takviyeli polimer
kompozit(CFRP) malzemeler yiksek 6zgll mukavemeti ve 6zgil modilinden dolayi siklikla
kullanilmaktadir. Otoklav prosesleri ylksek ilk yatirirm maliyeti ve uzun islem sireleri
gerektirdiginden, diger endiistriyel alanlarda uygulanmasi ekonomik olarak pratik degildir. Ote
yandan islak serim elle yatirma yontemi, maliyet agisindan etkili ve basit bir islem olmaya
devam etmektedir. Klasik islak serim yontemine kiyasla islak serim/vakum torbalama
yontemiyle daha Ustliin mekanik 6zelliklere sahip kompozit pargalar imal edilebilmektedir.
Uretilecek parcanin kalitesi biyiik 6lctide kiirlenme kosullarina baghdir. Bu calismada kiir
¢evrimi parametrelerinden kir sicakhgi, bekleme siresi ve 1sitma hizindaki degisimin, 2x2 twill
dokuma karbon fiber kumas ve epoksi recine kullanilarak islak serim/vakum torbalama
yontemiyle Uretilmis kompozit plakalarin basma dayanimi izerindeki etkileri incelenmistir. EN
2850 standardina gore hazirlanmis iki ugtan tab uygulanmis numuneler, her kiir ¢evrimi
setinde en az bes tekrar basma testine tabii tutulmustur. Test sonuclari Minitab™ istatistiksel
analiz programinda analiz edilmistir. Kosulan tek yonli ANOVA testleri neticesinde 85°C’'de
bekleme siresinin degisimi(5, 10 ve 15 saat) ile mekanik dayanimin kismen degismesine
ragmen kir cevrimleri arasinda istatistiksel olarak anlamh bir farklihk olmamustir. Isitma
hizindaki degisim(0,5°C/dk, 1°C/dk, 2°C/dk) ile de basma dayaniminda istatistiksel olarak
anlamli bir fark goértlmemistir. Kir sicakligindaki degisim(65°C, 85°C ve 105°C) ise istatistiksel
olarak anlamli bir farkhliga neden olmustur. En yiiksek basma mukavemeti degerleri 65°C’de
kiirlenen numunelerde elde edilmistir. Mekanik davranistaki bu degisim ge¢cmis calismalar da
dikkate alinarak recine ve fiber arayiz baglanmasinin 65°C’ de daha gicli olmasina
atfedilmistir.
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The synthesis of composites based on hafnium diboride and their application
as electrode materials in supercapacitors

Ahmet Giingdr?, Aybike Paksoy?, ipek Deniz Yildirim?, Ozge Balci-Cagiran™ Emre Erdem?’
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Over the past several years, boron-based compounds have garnered growing interest as
possible materials for energy storage applications due to their numerous desirable features.
Research concerning the potential application of hafnium diboride (HfB) as an electrode for
supercapacitor systems is limited. However, there is extensive literature on the physical and
mechanical characteristics of transition metal diborides, particularly HfB,. Within this article,
we evaluate the electrochemical properties of HfB, and its blends (for example, HfB,-HfC) as
the electrode for all-in-one symmetric and asymmetric supercapacitor devices. Mechanical
activation-assisted direct synthesis techniques produced HfB, particles and their HfC-
containing composite materials. Using electron paramagnetic resonance (EPR) spectroscopy,
the chemical and materials perspectives were used to determine the origin and place of point
defects in the produced materials' surfaces. The correlation between the number of defects
and the enhanced supercapacitor performances was elucidated by utilizing various structural,
electronic, and electrochemical characterization techniques, including electrostatic
electrochemical impedance spectroscopy, cyclic voltammetry, galvanostatic cycling with
potential limitations, and other similar methods. Depending on the synthesis conditions,
conductivity, energy, power density, and capacity may be adjusted, allowing high-
performance supercapacitor devices to be manufactured. It has been found that composite
materials based on HfB, and HfB,-HfC have high energy density and high-capacity values,
which indicates that these materials have the potential to be helpful for energy storage
purposes.

*Corresponding Authors: ozgebalci@iyte.edu.tr and emre.erdem@sabanciuniv.edu
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Abstract

h-BN as a 2D material attracted a major interest in research due to its outstanding properties

such as high surface area to volume ratio, and high thermal stability. However, it suffers in
electrochemical applications due to its low electrical conductivity. In this study, we
demonstrate utilizing the defective structure of h-BN intrinsically through high-energy ball
milling, and extrinsically through developing a core-shell model of h-BN as the core and ZnO
as the shell for the purpose of increasing the specific capacitance oh h-BN as an electrode
material for supercapacitor devices up to values as high as 600 F/g, with low electrical
resistance.

Keywords :
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Kontrollii ilag Salim Uygulamalari igin ilag Yiiklii Mikro Par¢acik Uretimi
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Ozet

ilac tasiyicl sistemler, farmasotik ve biyoteknolojik alanlarda, tedavi edici ajanlarin hedef
bolgeye iletiimesinde temel bir ¢6zim sunmaktadir [1]. Bu sistemler, terapétik etkiyi
saglayacak ilaglarin viicuda farkli yollarla alimini icermekte olup, geleneksel dozlama
yontemlerine kiyasla ila¢ konsantrasyonundaki dalgalanmalarin ve yan etkilerin azaltiimasini
hedeflemektedir [2]. Ancak, bu sistemler genellikle tekrarli dozlamalar gerektirdiginden
kandaki ila¢ seviyelerinde ani degisikliklere ve toksik etkilere yol acabilmektedir. Bu gibi
dezavantajlar nedeniyle alternatif ilag salim sistemlerinin gelistirilmesi 6nem kazanmistir.
Kontrolli ilag salim sistemleri, ila¢g salim miktarini ve siiresini diizenleyerek tedavi etkinligini
artirmayi ve yan etkileri en aza indirmeyi amacglamaktadir.

Bu calisma ile, mikroelektro-mekanik sistemler (MEMS) teknolojisi ve ultrasonik dalgalar
kullanarak olabildigince tekrarlanabilir 6zelliklerde ve boyutlarda mikropartikil Uretimi
yapilmistir. Arastirma kapsaminda poli(laktik-ko-glikolik asit) (PLGA) tabanli mikropartikuller
Uretilmis ve FIB-SEM (Odaklanmis iyon Demeti- Taramali Elektron Mikroskobu) sistem
kullanilarak yan kesit alindiktan sonra yiizey ve ic morfolojik analizleri gerceklestirilmistir.

Uretilen mikropartikiillere ait yiizey (sol) ve ic morfolojiyi (sag) gésteren SEM gériintiileri

1-Vasir J.K, Labhasetwar V. Targeted drug delivery in cancer therapy, Technology in Cancer
Research and Treatment, 2005; 4(4), 363-374.
2-Tiwari, G., et al. Drug delivery systems: An updated review. Int. J. Pharm. Investig. 2012; 2(2).

Anahtar Kelimeler : Mikropartikil, Kontrolll ilag salinimi, MEMS
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Abstract

Carbon nanotube (CNT)-reinforced composites have garnered significant attention in the
field of materials science and engineering due to their potential to enhance the mechanical,
electrical, and thermal properties of traditional materials. This review article provides a
comprehensive overview of the synthesis, properties, challenges, and future prospects of
CNT composites, with a focus on their application in powder metallurgy. Key findings include
the remarkable improvements in mechanical strength, hardness, and toughness, as well as
enhanced electrical and thermal conductivity, wear resistance, and corrosion resistance
achieved through the incorporation of CNTs into various matrix materials. Despite these
advancements, challenges such as achieving uniform dispersion of CNTs, ensuring strong
interfacial bonding, scalability of production, high cost, and safety concerns remain
significant barriers to widespread adoption. Future research directions are discussed,
including innovative approaches to overcome these challenges, collaboration between
academia, industry, and government agencies, and the development of standardized
regulations for the responsible use of CNT composites. Overall, this review highlights the
immense potential of CNT-reinforced composites in revolutionizing diverse industries and
underscores the importance of continued research and development efforts to unlock their
full capabilities.

Keywords: Carbon nanotube, composite, mechanical properties, microstructure,
* Corresponding Author e-mail: parvizi@sru.ac.ir

223


mailto:parvizi@sru.ac.ir

4™ |nternational Symposium on Characterization (ISC’24)
16-18 October 2024, Sakarya, Tirkiye

Investigation of Mechanical Properties of Oil Tempered Wires used in
Automotive Industry

Tuba Ozeren'™, Biisra Cetinkaya?, Riza Kdseler?, Cagri Uyanik*

Celik Halat ve Tel Sanayi A.S., Kocaeli, Turkiye, tozeren@celikhalat.com.tr
2Celik Halat ve Tel Sanayi A.S., Kocaeli, Turkiye, bcetinkaya@celikhalat.com.tr
3Celik Halat ve Tel Sanayi A.S., Kocaeli, Turkiye, rkoseler@celikhalat.com.tr

“Celik Halat ve Tel Sanayi A.S., Kocaeli, Turkiye, cuyanik@celikhalat.com.tr

ABSTRACT

The basic requirements for springs are not only the desired spring properties, but also long-
term durability and reliability, especially against breakage and sagging. Oil tempered spring
wires, especially with their excellent elasticity properties, have attracted a lot of attention in
the automotive industry in recent years and are widely used in important components such
as clutch, suspension, engine, etc. In this study, oil tempered wires, which are not produced
in our country and widely used in the automotive industry, were mechanically analyzed and
compared with high carbon (0.83C) tempered steel wires. The mechanical properties of 2 mm
and 3 mm diameter oil-tempered wires and patented spring wires were investigated and
tensile strength, % elongation, modulus of elasticity and shear strength test results were
evaluated.

Keywords : Automotive industry, Qil tempered spring wires, Mechanical properties
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2 Metallurgical and Materials Engineering, Institute of Natural Sciences, Sakarya University
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Abstract

In applications requiring high strength, steel ropes must be used. Steel ropes are formed by
the combination of many steel wires due to their structure. Each wire plays a major role in the
strength of the rope, and there are many complex problems brought about by the structure
of steel ropes consisting of many wires. The most important of these is the wear of the wires
under repeated loads over time due to lateral friction and friction under load. In order to
reduce the wear surfaces, a plastic interface coating is made to cut the friction between each
other, this surface reduces the friction between the core wires and the wires outside the rope.
In addition to this wear-resistant rope design, a feature that increases the strength of the
ropes is the compaction of the outer wires of the rope. These wires, compressed under high
pressures, have higher strength properties than other ropes of the same diameter. At the
same time, it provides a great increase in rope fatigue performance. While the ropes are
fatigued, they provide a number of cycles on the same line under a certain load, increasing
this number of cycles prolongs the rope's disassembly period and therefore the time the
compacted rope is released to nature is extended and reduces the scrap cost. In this study,
the surfaces and strengths of the compacted wires were examined, the increased metallic
cross-sectional area resulting from the compression of the rope wires was examined and
compared with the uncompacted wires.

Keyword : Compact steel wire, Steel rope, Plastic Coated ,Compact Wires .
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Abstract

Surface modification of wood materials are processes and techniques applied to improve the
performance, durability, aesthetics and lifetime of wood. Wood surface modification is
important for both indoor and outdoor use and is applied in many areas such as furniture,
building materials and decoration. Hydrophobic (water repellent) liquid coatings can be
applied to wood surfaces using nanotechnology. The application of modified nanoparticles to
the surface can prevent the penetration of water into the wood, prolong the life of the wood
and provide protection against staining.

In this study, three different nanocoating solutions (AS-54, HL-31 and SH-5) were developed
to improve the hydrophobic properties of wood surfaces and applied to Yellow Pine (Pinus
sylvestris L.), Eastern Beech (Fagus orientalis Lipsky) and Cedar (Cedrus libani) species. The
wood samples were prepared according to I1ISO 3129 standard and subjected to surface
modification in accordance with ASTM-D 3023. Contact angle measurements were carried out
with the sessile drop method, the behavior of the nano-coatings on the wood surface was
observed and recorded for 10 seconds and the wettability properties of the surfaces were
examined.

The results revealed that SH-5 coating provided the highest contact angle (103.52°) on Eastern
beech, while HL-31 coating provided the lowest contact angle (66°) on Yellow pine. The results
of the contact angle measurements in the control groups were hydrophilic due to the water-
absorbing properties of the woods used. On the coated surfaces, SH-5 was found to provide
the best hydrophobic and stain-resistant properties. This study shows that hydrophobic
coatings significantly prevent water penetration, extend the life of wood and provide more
stain-resistant surfaces on nanotechnology-modified wood surfaces.

Keywords : Wood Material, Wettability, Nano Technology, Nano Coatings, Contact Angle.
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Abstract

Nickel base superalloy IN738LC is widely used in power plant industry and gas turbine blade
manufacturing. The main strengthening mechanism of this alloy is the precipitation
hardness caused by y’ precipitates. These precipitates play an important role in determining
the mechanical properties of this alloy and their amount and morphology changes under
heat treatment. In this research, in order to investigate the evolution of y' precipitates
during heat treatment, a number of solution annealed samples were subjected to arc heat
treatment. In this heat treatment, by applying heat caused by a static arc, a temperature
ranges from the ambient temperature to above the melting point is created in the sample.
Using this process, samples with 100 amp currents were heat treated for 1, 2 and 15
minutes. Electron microscope, image processing and transient heat transfer model with
axial symmetry were used for experimental and mathematical investigations. In the
following, using the experimental and numerical results simultaneously, a mathematical
model for the dissolution kinetics of y' precipitates in the heat-affected zone of these welds
was presented. The results of electron microscopy showed that the dissolution rate and
shape of y’ precipitates are strongly influenced by the distance from the heat source. The
activation energy of dissolution of y' precipitates increased with increasing time and its value
was between 40 and 80 kJ/mol.

Keywords : Superalloy IN738LC, arc heat treatment, dissolution kinetics of y’, finite element model.
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Abstract

In this work, activated carbon was synthesized from agricultural wastes like walnut shells
and olive leaves and then characterized for application as supercapacitor electrodes. The
conversion involves a two-step process: carbonization and chemical activation using KOH
and ZnCl2, yielding a highly porous structure suitable for energy storage. These results are
proof that walnut shells and olive leaves could act as economically feasible precursors and
that their activation with KOH is far better compared to the activation developed by ZnCI2.
Most importantly, KOH-treated activated walnut shells reached a maximum of about 2500
m?2/g surface area, corresponding to about 5205% for raw walnut shells. The enhanced
surface area is helpful in better charge storing capability; hence, these materials are quite
suitable for supercapacitor applications. In this work, there is tackling of environmental
challenges linked to agricultural waste, contributing toward sustainable production
methods which could reduce feedstock costs in industrial applications

Key Words : Activated Carbon, Agricultural Waste, Supercapacitors, Sustainability
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