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study focuses on predicting soil liquefaction using a dataset that inclusded historical liquefaction cases from the 1999 Turkey
- . and Taiwan canhquakes. The dataset was divided into three subsets: Dataset A (fine-gminad), Datsset B (course-grained),
-
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and Dataset C (all samples). Through the analysis of these subscts, the study aims to assess the performance of machine
learning algorithms in predicting soil liquefaction potential. This study applied ensemble machine learning algorithms,
including extreme gradient boosting. adaptive boosting, extra trees, bagging classifiers, light gmdient boosting machine,
and mndom forest, to accurately classify the liquefaction potential of fine-grained and coarse-grained soils. A comparison
between the genetic algorithm approach for hy perparameter optimization and traditional methods such as gnd search and
random search revealed that genetic algorithms outperformed both in terms of average test and tmin accumcy. Specifically,
the light gradient boosting machine yiclded the best predictions of sail liquefaction potential among the algorithms tested.
The study demonstrated that Dataset B achieved the highest learning performance with accuracy of (.92 on both the test
B and tmining sets. Furthermore, Dataset A showed a tmining accuracy of 0.88 and a test accumcy of (.84, while Dataset C
exhibited a training accuracy of 0.87 and a test accuracy of 0.87. Future studies could build on these findings by evaluating
the performance of genetic algorithms on a wider mnge of machine leaming algarithms and datasets, thus advancing our
understanding of soil liquefaction prediction and its implications for geotechnical engincering.

. Keywords Sail liquefaction - Soil types - Hyperpammeter optimization - Ensemble learning - Machine leaming

- _ Introduction can cause considerable damage to structures on the ground
and underground structures. Therefore, determining the fac-
Liguefaction is one of the most important, interesting, com-  tors that cause liquefaction in soils, liquefaction hazards,
plex, and controversial topics in geotechnical engineering.  and predicting possible harmful effects are considered
The great destruction caused by liquefaction in the Alaska  among important research topics in geotechnical earthquake
h carthquakes (M, =9.2) and Niigata (M, =7 .5) thatoccurred  engineering.
in 1964 increased the interest of geotechnical engineers in Local ground conditions significantly affect the struc-
this phenomenon. The term liquefaction descaribes a setof  tural damage that can occur during carthquakes. Thus, it is
soil deformations that occur when satumited cohesionless  important to predict the behavior of soils under cyclic loads
soils are disturbed in undrained conditions in static, tempo-  and their static strength after carthquakes. It is possible to
rary, orcyclical ways (Kmmer [996). Although liguefaction  determine the stress-strain behavior of soils during and after
was thought to occur only in sandy soils for many years,  carthquakes with various labomtory test systems. In par-
studies and observations have shown that liquefaction may  ticular, the liquefaction potentials and the post-liquefaction
occur in low-cohesive silts (Ishihara 1984, 1985) and grav-  behavior of satumted sandy soils under cyclic loads can be
clly soils (Evans and Seed 1987: Yegian ot al. 1994). The  investigated in the laboratory with dynamic test systems such
emergence of liguefaction in the soil layers in carthquakes  as dynamic simple shear, dynamic triaxial, dynamic torsion
test, and shaking table (Das 1993: Youd and Ikdriss 2001:
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This study introduces an approach to analyze torsional vibration in non-cir-  Received 28 October 2023 vrw ¥ A i G v

cular nanowires within magnetic fields, considering various boundary con-  Acceptad 29 January 2024 | e [ Abstract

ditions on an elastic foundation. Analytical formulas for natural angular Y ershidhomad
frequencies are obtained using nonlocal strain gradient theory. The analysis "‘“’W” AL g v e
covers three non-circular cross-sections, incorporating the warping effect. mmw?mm B\ v ey
Elastic springs at the wire ends simulate support conditions, restricting .z oing function; torsional i

rotation around the wire's axis. The torsion function around the axis is f8p-  yiwation; deformable

resented by a Fourier series, discretized at the spring points and linked  boundary

using the Stokes’ transform alongside the boundary values. This leads to

an eigenvalue problem that includes higher-order material size parameters

{strain gradient, nonlocal), spring parameters, and the warping function.

The study’s novelty lies in effectively solving torsional vibration for non-cir-

cular sections, addressing warping function, elastic medium, and size

effects under both deformable and non-deformable boundary conditions.

The presented solution is capable of determining vibration frequencies for

both rigid and deformable boundary conditions. This is accomplished by

specifying the torsional spring stiffness values, thereby obwiating the

nacessity for additional recakculations. In order to verify the obtained

results and compare them with the existing literature, nanowires with free

This study investigates the vibration of isotropic shear beams (ISBs) using the unified
shear deformation theory for various shear stress distribution functions. The govern-
ing differential equations and boundary conditions are obtained using the principle
of virtual work. Using the initial values method, the first five frequencies for various
end conditions were calculated with four digits. Frequencies for different shear stress
distributions can be easily determined using the approximate transfer matrices pro-
vided in this study. To verify the accuracy of the obtained results, we compared the
frequencies with the findings in the existing literature.

Keywords Isotropic shear beams - Initial values method - Transfer matrix -
Approximate transfer matrix - Vibrration of shear beams - Matricant

and clamped boundary conditions are solved numerically by changing the 1 Introduction

spring parameters in the eigenvalue problem. In the formulation of natural
angular frequency; length scale parameters, warping, magnetic field, elastic
medium effects are included. In addition, since the support conditions are
modeled with elastic springs, the resulting formulas are quite general and
can be used to solve differant types of torsional vibration problems.

Functionally graded materials (FGMs) exhibit unique properties due to their tailored
composition, making them advantageous for various engineering applications. These

&3 Rcha Antan

1. Introduction

The development of nanostructures has garnered significant interest among researchers in recent
years, due to their wide range of potential applications in a wide variety of fields. Nanostructures
have proven to be extremely versatile and have the potential to lead to ground-breaking innova-
tions in a number of different fields. Nanostructures have been essential to the development of
nanoelectronics in the field of electronics, with carbon nanotubes emerging as a popular option
for transistor production (Artukovic et al. 2005 Bachtold et al 2001; Heinze et al. 2002).
Similarly to this, the energy sector has seen the use of nanostructures to improve solar cells. In
particular, quantum dots have been used to improve solar cell efficiency (Carey et al. 2015; Nozik
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Abstract

Ewvalustion of shope failures, which cause significant loss of 1ife and propenty comparshle
10 natural disasters such as earthquakes, floods and hurricanes, i one of the main areas of
interest in geotechnical engineering. Although traditional and modem methods have been
developad for dope gahility analysis, the importance given to compuier-based approaches
has incressed in recent years. In this study, we investigaid the effectiveness of advancad
amachine kaming (ML) algoritims in classification-based slope stability sssessment. In this
conixt, examining the impact of input parameters, such a8 slope height, slope angle, unit
volume weight, intemal friction angle of the sail, cohesion of the slope material, and water
pressure ratio on the slope stability potential and a comparative analysis was performed on
the ML algorithms. On the other hand, automaed machine leaming (AutoML) approaches
were wad (0 make rapd and comprehersive compansons of ensemble, bookting, bag-
ging and traditional ML algorithes © simplifying application development. The weighted
ensemble keaming algaritun provided by the AutoGluon package ouperformed other algo-
rithms in both testing and raining accuracy, achieving an impressive rate of 97.5%, accond-
ing 10 the obtsined resuls. All algorithes included in the study perdformed well, with
NeuralNetTorch and CatBoost securing the second position with an accuracy rate of 9%
Funthermore, when evalusting the impartance of features using the best algorithm, it can
be seen that unit volume weight and intemal friction angle of soil had the highest weights,
0.225 and 0.200, respactively, indicating their importance in classifying slope stability. In
conclusion, our research significantly advanced shope stability assessment, achieving one
of the highest accuracy of 0975 among various classification- basaed smdies,

AN MO Jourmy

Keywords Automaied machine learning - AutoML - Slope stability - AunGluon -
Classification - Ensemble leaming
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Experimental and Finite Element Method Investigation of Axial Load
Carrying Capacity of Concrete Filled Circular Steel Tube Columns
According to Different Slenderness Ratios
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STEEL STRUCTURES -

In this study. a total of 70 experiment specimens, 56 of circular cross-section concrete filled steel tube (CFST) columns and
14 hollow steel tubes with various geometric and material properties, wer tested under axial loading. Composite columns
. 2" A ‘ A g e S / with four different concrete compressive strength (f), three different diame ter/thickness (D/1) ratio and seven different length/
February 2024 vOiume 24, UMl e diameter (/D) ratio used in the ex periment samples were designed. The ultimate axial force. axial deformation, and failure
modes of the CFST columns obtained from the experiment results were determined. Concrete contribution Ratio index, and
strength index were determined from the test esults obtained. The ultimate axial force of CFST columns were compared
with standards such as AISC360-16 and Earocode 4. Finally, the finite element (FE) model is proposad to predict the ultimag
axial force and behav iour of CFST columns. According to the results obtained, the ultimate axial force of the CFST columns
increased as the fc und D/ ratio increased, while the ultimate axial force decreased as the L/ ratio increased. According to
the experiment results, it has been seen that the ultimate axial force of the CFST columns is closer to the Eurocode 4 standard.
The results obtained from the FE models were calculated on mean S% more than the ex perimental results.

Keywords Axial load bearing capacity - Composit column - Concrete-filled steel tube - Finite element analysis - Strength
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1 Introduction

Concrete filled steel tube (CFST) structursl members are
widely used in civil engineering industry dae to their high
bearing capacity. CFST columns have been used mega col-
umns in high-rise structures, beam elements in bridges, piles
in flood wall structures, bridge piers, electrical transmis-
sion towers and other structures, CFST columns infloence
structural behaviour such as bearing capacity and ductility
under axial loading. In general, CFST structural elements
consist of two different materials, which are concrete inside
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and steel tube outside. Here. the steel tube confines the filled
concrete, while the filled concrete prevents local buckling
inwards (Han et al.. 2010; Rehnavard et al., 2022a, 2022b,
2022¢, 2023a: Yan et al., 2020). One more advantage of
concrete-filled steel sections is their fir rsistance. (Crawiro
etal., 2027; Rahnavard et al., 2022d, 2022e, 2022, 2023b).
In addition, the steel tube acts as & mold for the concrete
core. In this case, the construction reduces phase and costs
(Lai et al., 2014). In the studies on CFST columns, it has
been seen that the circulr section columns have betier post-
yield strength and stiffness than the square and rectangular
section columns. Therefore, circular CFST columns are one
of the most popular composite columns used in structures
(Su et al., 2020). In addition. CFST columns increase the
effective ara by decreasing the column size in buildings.
Thus, CFST columns csn provide more economical effi-
ciency than structural steel or reinforced concrete columns
(Chitawadagi et ul.. 2010). In the last few years. in litera-
ture, experimental. numerical, and analytical studies were
done under different axial loading to examine the structural
behavior of short and long circular CFST columns (Du
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Abstract It is widely acknowledged that the effects of soil-structure interaction (SSI) can have
substantial implications during periods of intense seismic activity; therefore, accurate quantification
of these effects s of paramount importance in the design of earthquake-resistant structures. The
analysis of SSI s typically conducted using either direct or substructure methods. Both of these
approaches involve the use of numerical models with truncated or educed-order computational
domains. To ensune effective truncation, it is crucial to employ boundary repmsentations that
are capable of perfectly absorbing outgoing waves and allowing for the consistent application of
input motions. At present, such capabilities ane not widely available to researchers and practicing
engineers. In order to addmess this issue, this study implemented the Domain Reduction Method
(DRM) and Perfectly Matched Disceete Layers (PMDLs) in OpenSees. The accuracy and stability of
these implementations were verified through the wse of vertical and inclined incident SV waves ina
two-dimensional problem. In terms of computational efficiency, PMDLs require 4 shorter analysis
time (e, with PMDLs, the analysis concluded in 35 min as compared to 250 min with extended
domain method) and kess computational power (one processor for PMDLs against 20 processors for
the extended domain method) thus offering 4 balance between accuracy and efficency. Furthermone,
illustrative examples of the aforementioned implemented features are presenied, namely the response
analysis of single-cell and double-cell tunnels exposed to plane waves inclined at an angle.

Keywords: Perfectly Matched Discrese Layer; Domain Reduction Method; soil-structure interaction;
OpenSees; finite element method

1. Introduction

Infinite domains (unbounded domains) are common in various research fields, espe-
cially in wave propagation studies. One particularly complex application in this area is
soil-structure interaction (SSI). To tackle this, the soil model is split into two domains a
bounded (intetior) domain, and an unbounded (exterior) domain {see Figure 1a). Both
the structure and the bounded soil can display nonlinear behavior, while the unbounded
soil is usually assumed to be linear Predise solutions are typically needed only within the
interior domain. Therefore, the unbounded soil is replaced by special boundary conditions
(see Figure 1b) designed to absorb energy entering the medium and, hence, prevent it
from reflecting back into the interior. These boundary conditions are known as absorbing
boundary conditions (ABCs).

Different ABCs (e.g, viscous boundaries, transmitting boundaries, non-reflecting
boundaries, infinite elements, perfectly matched layers (PMLs), perfectly matched discrete
layers (PMDLs)) are used to mimic the exterior domain. Viscous, transmitting, and non-
reflecting boundaries are utilized in earthquake engineering simulations to absorb seismic
waves, preventing them from reflecting back into the model and artificially amplifying the
outcomes. These boundaries are crucial for accurately simulating open or semi-infinite
domains by reducing artificial reflections and providing mome mealistic results [1-4}. Lysmer
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ABSTRACT

The safety and perfornance of embankment dams after lmpounding water 2o bighly selated to the characser.
Istics of the sedactnd dam material. lmpermcability is achieved by using day sodls as the core material in
embankment dams, It has been cbserved that there are many collapsed dams, especially when dispersive solls
with very low intemal erosion restatance are used in the lupenmueable 2one. For this reasoe, such solls should be
determined at the dealgn stage and not used in the construction of embankusent dams. The dispersico mechanians
Is known to be controlied by day minemiogy and cations in the pore fieid of soil. The phiysicochemical behaviowr
of the clay-water systess i crucial to claridy the dispersion mechanism. Physical and chemical tests used for
determining the dapersibility potential of soils are extensive and time-consuming methoda An alternative
method has been proposed within the soope of this study. Theee user friendly and practical modeds based on Gene
Expression Frogramesing (GEP) were produced using chemical and double lrydromseter test results to predict
dispersion percentage (D) In addition, & pew classification criteria was proposed to Jdestification of dis-
persivity class based on plahole test data If the disperdon percentage is less than 12% i soll is dlamsified as non-
dispersive, the dispersion peseentage is hetween [29% and 30% und greater than 30%, It ks defined as interme.
dlate and dispersive, respectively. With this proposed eriterion, more consistent and succesful results wese
obtatned for the dispersivity class.

(Richards ot al, 2015). In the case of using dispersive soil, there are
embankment dams in Turkey that collapse due to erosion (Toam and

Sails produced by the physical and chemical dsintegration of rocks Jalbaysk, 2006). For this reasan, it & of great importance to identify
have different physical and mechanical properties. Therefore, it is dispersive soils and prevent the problems that may arise at an early
important that suitable soil types should be selected for different earth  stage. Especially in recent years, it has been seen that different materials
structures. Structural behavior of soéls may change in the short or long are used to improve soils with dispersibility potential (Savag, 2016;
term after contact with water. The engineering properties of clay soils  Vakili o al, 2008 Mohanty «f al, 20213 Zhao «t al., 2029

that will be used in the construction of structures such as large Material

in dispersive soils occurs by dispersive erosion

transpart
embankment dams or tadlings dams, which have high-risgk potential for under the contral of the disperson mechanism (Topgu and Tosun,
downstream life and property can cause great damage especiatly when 2022). The digpersion mechanism is known to be controlled by day
they collapse, should be thoraughly investigated. Erosion susceptibility mineralogy and cations in the pare fluid of soil, In dry conditions, cat-
of finegriined solls used in earth structures (embankment dam, road ions are tightly bound to negatively charged clay surfaces. Adding water
fill, pavement efc.) where waler can come info contact is an important 1o the medium allows these adsarbed cations to pass into the solution
issiee that should be determined befors design. Particular attention medivm. The negatively charged clay surface tries to attract these cat-
should be paid to not using dispersive soils with very low erosion ions simultaneously, Because of the removal of cations from the day
resistance during these earth structures” design and planning stages. surface in solution, the spontanecus diffusion of substances occurs from
Many dams bave been damaged or failure for this reason. Wister and a very dense medium (o a les dense medium. With this attracting
Upper Red Rock Site 20 dams are USA's most significant failure cases  behavioe of the negatively charged surface, a diffuse double layer (DDL)
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ARTICLE INFO ABSTRACT

Repwords: : This study presents an advanced appeoach to optimizing the Vision Transformer (ViT) network for brain tamar

/o= tmnsformer

classification in 2D MRI images, utiliz ian Multi-Objective (BMO) optimizati hai Rather than

merdly add the
A

y—— Tha appli

of the dard VIT model, our objective was to enhance its overall eficiency

of BMO enabled ns to £ the of the ViT

th&ﬂdnghamodd&xwwm!ytwiuu&nb\nﬂmiandms:ma!lui;:iuoomwwdwdm

original In terms of perfc

3 ok

the ized VIT model achieved T with 2 148 %

2 3.23 % rise in the Fl-score, and a 3.36 % improvemant in precision. These
ok ) of i . based mode

the of ing BMO with visual

mamb&hﬁ&m&mwwwwmmm

dlassification tasks.

1. Introduction

In recent years, Deep Leamning-based analysic studies have been
i ing, and one of the most important fields of use for these studiesis
ical data analyzis. Medical data analysi a crucial role in the
Jeh, s v by 13 hanleh pr £, e 1 0o 1
dical & ina i With this technology,
1¢h i ly and

h

=S '+
A 1 s

h can i more

P P 3
isely, i i to ive more and better treac-

i This sl s Rl oo Bigaors s , applicability,

models achieved high accuracy rates and could be used in clinical ap-
plications [3]. In another study, brain tumor clamification was suc-
cessfully performed using a combination of SVM (6] and KNN [7]
thods with fer leaming. This study significantly surpassed the

y of traditional methods [4]. In addition, with the advancements

in MRI technologies, it has been ob d that deep leaming methods
have further developed in the classification of brain tumors. Pinally, ina
study conductad in 2022, a hybrid system was developed using a deep
leaming model for the automatic classification and detection of brain

traceability, and overall time of decizions [1,2.3,4.5].
Within the scope of medical data analysis, one of the problems where
deep learning-based studies are d iz the diagnosis of brain
Brain are health probl that result from the uncon-
trolled growth of ab I cells. Symp , growth rate, and
vary depending on the type of tumor. It iz diagnoced by radiclogical
imaging and biopsy and can be treated with surgery, radiation, and drug

15]. These srudies d that deep leaming can play an
esential role in the early diagnosis of brain tumors.

Many deep learning-based methods in the literature are used for

different purposes. One of these methods is the Vision Transformer (ViT)

hi introduced by Google R h [2]. The ViT architecture is

\ w‘ 3 3zo2, Ituh

fewrer and

P

while achieving high

2 model that uses the

therapy options. Deep leaming-based brain tumor d ion is an
all ive to traditional methods and iz imp for and
rapid diagnogis [1,2]. In particular, many studies on brain tumor clas-
sification, d ion, and localization exist. For ple, 2 study con-
ducted in 2021 to clamify brain tumors showed that deep-leaming

* Comresponding author.

y ratez in large-scale datasess [5]. It can clamify images of
different sizes with a scalable 3 chanizm. H , machi

leaming and deep learning studies involve many different hyper-
parameters, and thece f affect the ks basic ,
fe s, and perfi The Vil architecture, like other deep
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Abstract

Electrocardiography is essential for the early diagnosis and treatment of heart diseascs, as undiagnosed heart discases can lead
to unfortunate cutcomes such as patient loss. Autoencoder-based models have been used in the literature for ECG heartbeat
classification. However, these models usually use the autoencoder in the feature extraction stage. The features obtained from
the previous step are passed through a classifier for training. This indicates that the training procedure occurs in two phases.
In this study, we performed autoencoder and classifier training simultancously. This way, the network leamed to minimize
the overall loss while correctly reconstructing the input and extracting relevant features from the input data that are uscful
for the classification task. Such an approach has yet to be seen in the literature for ECG detection. The classification of six
heartbeats (normal beat, left bundle branch block beat, right bundle branch block beat, premature ventricular contraction,
atrial premature beat, and paced beat) obtained from the MIT-BIH dataset was performed using a convolutional autoencoder
with an integrated classifier. The classification accuracy obtained in the test was found to be 99.99%.

Keywords Autoencoder - Convolution - Classification - ECG

1 Introduction

According to the World Health Organization, approximately
17.9 million deaths globally were attributed to cardiovascu-
lar discases in 2019, accounting for 32% of all global deaths
(WHO). ECG is a primary diagnostic test for cardiovascular
abnormalities [1]. ECG data can help diagnose many cardio-
vascular abnormalities, such as premature contractions of the
atna (PAC), premature ventricular contractions (PVC), atrial
fibrillation (AF), myocardial infarction (MI), and congestive
heart failure (CHF).

Heart disorders may not always be observed in hospital
ECG measurements for a few minutes. With the increase in
portable ECG devices, the detection of heart discases has
become long and cumbersome, as it requires cvaluating long
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ECG recordings [2]. ECG signals can be affected by body
movements and conditions, which can make them irregular
[3]. On the other hand, the different charactenstics of ECG
signals in different patients can make it difficult to classify
them accurately duning diagnosis.

Deep learning (DL) s a rapidly growing field in machine
learning [4]. DL applics to various ficlds, including image
recognition, medical diagnostics, and bioinformatics.

The categonization of DL approaches is based on the type
of learning, including supervised and unsupervised methods.
Supervised DL models utilize labeled data. These models
consist of multilayer perceptrons (MLPs), convolutional neu-
ral networks (CNNs), and recurrent neural networks (RNNs),
which process data and produce an output. On the other
hand, unsupervised DL models work with unlabeled data and
arc used to understand the structure of the data and extract
its properties. The models comprise sclf-organizing maps
(SOMs), Boltzmann machines, and autoencoders (AEs).
SOMs cluster and visualize data, while Boltzmann machines
and AFEs extract data features and create a lower-dimensional
representation [3, 6].

We proposed a joint optimization strategy for the autoen-
coder and classifier models, enabling them to leverage cach
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Analysis of CNN models in classifying Alzheimer’s stages: comparison
and explainability examination of the proposed separable
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Abstract

Dementia is a condition that affects brain functions and usually occurs with age, resulting in a decrease in cognitive functions
(such as thinking, remembering, and decision-making). The most common type of dementia is Alzheimer’s discase. Early
diagnosis of Alzheimer's discase is essential to ensure benefit from treatment options, help plan the future, and facilitate the
management of symptoms. Significant advances have been made in Al-assisted MR analysis for carly diagnosis of Alzheimer’s
discase. This study proposed a separable convolution-based neural network called DEMxNET to classify four different
Alzheimer’s stages. The proposed model was compared with nine different state-of-the-art transfer leaming models named
VGG16, VGG19, InceptionV3, Xeeption, DenseNet201, MobileNetV2, ResNetRS101, NASNetMobile, and ConvNeXtBase.
The Synthetic Minority Oversampling Technique (SMOTE) was used to solve the class imbalance problem in the dataset.
The proposed DEMxNET model achicved the highest performance compared to other models and reached an accuracy rate
0f 99.79%. In addition to artificial intelligence-supported diagnostic methods, the explainability and understandability of how
the diagnosis is made are also essential for patients and healthcare professionals. In this respect, the explainability and the
performance of the DEMxNET model were considered. The explainability of the model was ensured using the LIME method.

Keywords Alzhcimer - Transfer leaming - Deep leaming - CNN - LIME - XAl

1 Introduction

Alzheimer’s discase is a type of dementia that leads to the
formation of amyloid plaques in the brain and the breakdown
of ncurons. It was described by Alois Alzheimer more than
100 years ago and later termed " Alzheimer's-type dementia”
by Emil Kracpelin [1]. Dementia is a syndrome that signi-
fies the loss of the mind, and Alzheimer’s discase is the most
common form of dementia [2]. While there is no known cure
for Alzheimer's, treatments are available to mitigate some
symptoms [3]. According to a report by Alzheimer's Dis-
case International, the number of dementia patients, which

was around 50 million in 2018, is expected to increase to
82 million by 2030 and 152 million by 2050 if significant
progress in treatment is not made. Dementia ranks as the
fifth leading cause of death worldwide, with spending on
dementia paticnts nearing | trillion dollars annually [4].
The characteristic symptoms of dementia include diffi-
cultics in memory, language, problem-solving, and other
cognitive skills that affect a person’s ability to perform daily
activitics [3]. Since there is no definitive diagnostic test for
the discasc, a combination of various tests is asscssed to make
a diagnosis. Neurologists take a detailed medical history of
the patient. Various screening tests, blood tests, and genctic
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ings are conducted to measure the patient’s neuro-
logical functions. Additionally, images obtained through
Magnetic Resonance Imaging (MRI), Computed Tomogra-
phy (CT), Single Photon Emission Computed Tomography
(SPECT), and Positron Emission Tomography (PET) tech-
niques are used to gather information related to brain tissue
loss [3]. Alzhcimer’s discase is categorized into stages as
follows [6]:
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1. Introduction

Milkrun is frequently referred to as an internal {(in-plant)
logistic system that enables frequent deliveries in small
batches with short lead times and low inventories (Green-
wood et al, 2017; Klenk et al,, 2015). Contrary to popular
belief, milkrun systems focus not only on internal logis-
tics but also on external logistics. In this context, milkrun
systems are categorised as external and internal milkrun
systems in the literature (Gotthardt et al, 2019).

There are a few differences between external milkrun
systems and internal milkrun systems to consider. Firstly,
external milkrun systems transport materials or semi-
fnished products from different suppliers to a plant,
or vice versa, whereas internal milkrun systems deliver
materials or semi-finished products to the production
departments of the plant from a warehouse. Secondly,
while external milkrun systems generally prefer trucks
to transport materials or semi-finished products, internal
milkrun systems use milkrun trains to deliver materi-
als or semi-finished products to the needed points. In
addition, while the vehicle types in external milkrun
systems can vary from pick-up trucks to semi-trailer
trucks depending on demand, milkrun trains in inter-
nal milkrun systems usually consist of a fixed number of
standard trailers. Thirdly, weather and traffic conditions
may adversely affect external milkrun systems. Because
internal milkrun systems are located in enclosed areas,
these conditions have no impact en them. Fourthly, due

in agile envir is useful.

tothe distance between the suppliers and the central plant
in external milkrun systems, the swap between full and
empty containers is usually done once a day at most.
However, the swap can be done many limes a day in inter-
nal milkrun systems. Finally, the replenishment signals
for the two systems are slightly different. While internal
milkrun systems usually use empty boxes arriving at the
warehouse as a replenishment signal, external milkrun
systems usually send a digital replenishment signal from
the suppliers to the central plant or vice versa.

In addition to these differences, these two forms of
milkrun share a few characteristics. Both milkrun sys-
tems, for instance, have a predefined milkrun cycle that
experts strive to optimise. In addition, both systems
utilise a replenishment signal and have a container-
swapping operation.

Although milkrun systems are commonly used in
in-plant logistics to transport raw materials, finished
goods, and waste between manufacturing stations and
the plant’s warehouses (Kovacs, 2011), there is growing
interest in external milkrun systems. The main reason
for this interest is a desire for more collaboration among
companies attempting to capitalise on the benefits of
Industry 3.0 and 4.0. This study. in line with the Iit-
erature’s interest, investigates an appropriate model for
external milkrun system cost minimisation as well as the
potential advantages of developing a model for external
milkrun systems in agile environments. Additionally, this
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1. Introduction

In the current increasingly competitive market, the
modern manufacturing industry is confronted with
unforeseen challenges, induding greater supply chain
complexity and worldwide dispersion of production,
quickly customised products, and growing competitive
pressures from unexpected sources (Bai et al. 2022; Zhou
et al. 2022). Due to many industrial and economic appli-
cations, many researchers have focused on scheduling
problems in flowshop environments for many years, con-
sidering a variety of classical assumptions, objective func-
tions, and optimisation solution strategies (Hasija and
Rajendran 2004; Reza Hejazi and Saghafian 2005). In the
flowshop environment, group technology (GT) has vari-
ous benefits, such as reduced work-in-process inventory,
setup time and manufacturing lead time, and simplified
routing and scheduling activities. Cellular manufactur-
ing (CM) implements the GT philosophy in which parts
with similar processing requirements are grouped into
part families and assigned to machine cells, where each
part family is processed within a cell. Designing of a
cellular manufacturing system (CMS) is a critical but
challenging issue. Flowshop group scheduling (FSGS)
problem is a type of scheduling problem in a cellular

are fisted to further consofidate this area.

manufacturing environment in which jobs are classified
into groups and jobs in the same group must be processed
sequentially. Since the implementation of GT and CMS
can result in quicker throughput times, lower stock levels
and material handling/production costs, the FSGS prob-
lem is gaining popularity as a crucial scheduling problem
in cellular manufacturing system (Neufeld, Gupta, and
Buscher 2016; Pan, Gao, and Wang 2022). Therefore, the
scope and purpose of this review paper are to provide
a roadmap for researchers on FSGS problems, a prolific
research area.

Actual flowshop production lines frequently have
group constraints (Wang et al. 2023). Flowshop schedul-
ing problem (FSP) with the group constraints is referred
to as an FSGS problem. There are literature review papers
focused on flowshop scheduling problems with setup
times (Allahverdi 2015; Allahverdi et al. 2008), block-
ing constraints (Miyata and Nagano 2019), no-wait con-
straints (Singh, Oberoi, and Singh 2021) or makespan
criterion {Reza Hejazi and Saghafian 2005). However, to
the best of our knowledge, no review paper addresses
the systematic and bibliometric analyses of FSGS prob-
lems. In the study of Neufeld, Gupta, and Buscher (2016),
the FSGS problem is reviewed without considering
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Results:

15 different scenarios were constructed, comsidening different problem scales and different preference
pateemns of the doctors that may occur in the furure. It is approved that the proposed algornithm can be applied
to different p scales and conditi The of the proposed alzorithm were calibrated with
an experimental desizn method.

Conclusion:

In this snady, two main contributions were presented. A model with new constraints was introduced for
researchers. In addition, a genetic algorithm based on weighted zoal prozrammung was proposed to solve
the problem and applied to a real-world case study.
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1. Introduction

One of the most important ways for companies to
gain a competitive advantage over their competitors
is to use their resources most effactively and effi-
ciently to obtain high-quality products at the lowest
possible cost. To achieve this goal, for many years,
enterprises have made use of mass production and
assembly lines to efficiently produce high-volume
standard products since the product model change
is low. However, with the advancement of technol-
ogy, improvements in high technelogy products such
as smartphones, cameras, and computers have accel-
erated and changed the structure of customer
demand. Increasing the variety of these products
leads to reduced batch size and product life.
Because of such changes in product mix and demand,
many manufacturing companies face fluctuations
known as dynamic or uncertain conditions. Many pro-
duction and assembly challenges have arisen due to
the spread of product diversity resulting from product
development, increased personalization, and changes
in production systems (EIMaraghy and EIMaraghy

2016). Under these circumstances, other conventional
production methods, such as assembly lines, cannot
meet market requirements {(Wang and Tang 2017). In
addition to being efficient, production systems must
now also have the flexibility and adaptability
capability.

In contrast to the conventional assembly line, in the
seru production system, one or more small assembly
units which are responsible for assembling an entire
product are configured. Since the workers and product
groups can be dynamically assigned to a seru system to
keep up with market demands, a seru system has much
higher flexibility than a conventional assembly line
system. Also, the efficiency of the assembiy line is
determined by the least skilled worker. In the seru
production system, the restructuring of the worker
can signfficantly reduce the impact of the least skilled
worker on productivity. One of the most important
reasons why the seru production system is more fiex-
ible than the assembly line is that the workers in the
seru system are multi-skilled operators that have the
ability to handle multiple jobs and process muitipie
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sequence-dependent family setup and intercellular trans-
portation times, and recirculation requiring minimization of
makespan and total tardiness simultaneously. It is called a

Dataset link: A benchmark datmaset for
multi-objective flexible job shop cell

scheduling {Original data) flexible job shop cell scheduling problem with sequence-
dependent family setup times and intercellular transporta-
Keywords: tion times (FJCS-SDFSTs-ITTs) problem. The dataset has been

Cell scheduling - & £ 2
Flexible job shop scheduling developed to evaluate the multi-objective evolutionary al-

Multi_objective model gorithms of the FJCS-SDFSTs-ITTs problems that are pre-
Sequence-dependent family setup times sented in ‘Evolutionary algorithms for multi-objective flexible
Intercellular transportation times job shop cell scheduling’. The dataset contains forty- three
Exceptional and reentrant parts benchmark instances from ‘small’ to ‘large’, including a large
real-world problem instance. Researchers can use the dataset
to evaluate the future algorithms for the FJCS-SDFSTs- ITTs
problems and compare the performance with the existing al-

gorithms.
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MULTI-CHOICE CONIC GOAL PROGRAMMING MODEL-BASED NETWORK
DATA ENVELOPMENT ANALYSIS

DERYA DELIKTAS*®, OZDEN USTUN2®, EZGI AKTAR DEMIRTAS?C
AND RIFAT AYKUT ARAPOGLU®

Abstract. In multi-stage processes, classical Dats Envelopment Analysis (DEA) acts like a black box
and measures the efficiency of decision-making units (DMUs) without considering the internsl structure
of the system. Unlike classical DEA | recent studies have shown that the overall system efficiency scores
are more meaningful if researched using the Network DEA (NDEA) methodology. NDEA performs
simultaneous efficiency evaluations of sub-processes and the entire system. Recently, the compasition
method integrated with multi-objective programming (MOP) has been preferred by many suthors to
alleviate the drawbacks of earlier methods such as decomposition, slack-based measure (SBM) and the
system-centric approach. This study propases s novel spproach incorporating Multi-Choice Conic Goal
Programming into the NDEA (MCCGP-NDEA). It provides a more sccurate representation of the
Pareto front by revealing potential Pareto optimal solutions which are overlooked by the compasition
methods. Due to its ability to modify stage weights based on the decision makers' (DMs) preferences, it
is likely to gather more samples from the Pareto surface. Computational results on available benchmark
problems confirm that the proposed MCCGP-NDEA is a viable alternative to existing methods.

Received November 24, 2023, Accepted May 22, 2024.

1. INTRODUCTION

Efficiency measurement is essential for planning the future development of a DMU by evaluating its past
status. DEA, following [17] seminal work, has become a widely employed method for evaluating the relative
efficieney of DMUs by using mmltiple inputs/outputs. Banker et al [9] presented & model by mitigating the
conditions of the variable returns to seale (VRS). Subsequently, numerous theoretical advancements and practical
applications have been reported in many fields (see the reviews of [46,71,72]).

DEA simplifies DMU efficiency evaluation by treating it as a single unified entity, overlooking internal strue-
tural considerations. This conceptualization treats the syvstem as a black bor, wherein multiple inputs and
outputs are used to produce efficiency scores. Despite a typically positive correlation between input and out-
put variables, it remains erucial to delve into internal workings to uncover the origins of inefficiencies. NDEA
serves to ovaluate the relative efficieney of a svstem while considering its internal structure, resulting in more
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AN INTEGRATED SIMULATION-DATA ENVELOPMENT ANALYSIS
APPROACH FOR IMPACT OF LINE-SERU CONVERSION

ORHAN TORKUL'®, IHSAN HAKAN SELVI®®, MERVE S1Scr'**® AND MECIT OGE'®

Abstract. This study aims to design an innovative method to evaluate the effects of line-seru con-
version in terms of various environmental and economic performance critenia. For this purpose, an
integrated approach using simulation and data envelopment analysis (DEA ) assisted with various per-
formance eriteria is proposed for the first time. The simulation studies involve diverse scenarios for
the production of a circuit breaker on assembly lines balanced with RPW and COMSOAL heuristic
algorithms, and seru production systems. The simulation results indicate a significant increase in labour
effectiveness and station/yatai utilization ratios, complete removal of WIP inventories, which led to a
growth in productivity up to 43.29%. The number of workers, carbon-dioxide emission, required work-
space, training costs of workers and equipment cost data were incorporated in the results to evaluate
the applicability and relative efficiency of the developed scenarios by use of the CCR and BCC mod-
els of DIEA. The calculated scale efficiency shows that the scenarios for assembly lines balanced with
COMSOAL and the seru-based scenarios were both fully effective. The seru production system scenario
with 6 yatais was the most effective scenario due to reduced task times after conversion. Also, lineseru
conversion proved to be advantageous despite the high training costs.

Mathematics Subject Classification. 901330, 37M05, 68U20, 91B06.
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1. INTRODUCTION

The impact of technological and digital trensformations around the world on the field of industry is undeni-
able. Major transformations ranging from Industry 1.0 to Industry 4.0 have led to significant changes in several
fields such as manufacturing, planning, marketing and logistics. Improving of production systems to maximize
efficiency has become compulsory for companies in order to effectively respond to customer demands, incresse
their competitiveness and gain profit. This leads to the requirement for redesigning the production systems.
Assembly line systems hold major advantages such as low labour costs, high efficiency and low product costs due
to seale oconomy. as they require technical skills and qualities to a considerably lower extent [37]. Conventional
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: ABSTRACT Automated urine sediment analyzers play & crucial role in diagnosing urinary tract infections,
offering real-time data analysis and expediting patient diagnosis, This paper introduces a novel hybrid
approach combining data-centric and model-centric techniques for antomated urine sediment analysis. The
proposed hodology addresses challl such as gical similarities among particle classes,
uneven particle distribution, and intrafinter-class variations. A modified version of coavolutional neurl
network (CNN), specifically the Visual Geometry Group (VGG-19) model, incorporating transfer leamning,

along with data ion is proposed for urine sedi classification with 98% accuracy e bcpartance o favhey st i s diciee
fi e l dS of inte re St Su 0 rted b and impressive inference time of 6ims per image. The proposed approach outperforms existing methods,
5 especially in handling diverse sedi categories, d ing its p ial for ical applications in i "
v . p p . y medical diagnostics. We proposed the ion of a data-centric approach for improved Labeling reliability lodiio an . ':"'““"_':‘:'J‘::‘:“,‘:‘
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and enhancing urine sediment analysis processes.

* INDEX TERMS Data-centric, microscopic images, urine sediment, model-centric, vitro examination,
automated urine sediment analyzer

L INTRODUCTION of boli ph ic, and urological conditi This
The microscopic scrutiny of urinary sediments stands as a examination entails the analysis of urinary cell morphology,
widely employed and indi le di ic 1 Y both cellular and noncellular casts, the enumeration of white

screening fest, providing valuable insights into a m_vria;! blood cells (WBCs) and red blood cells (RBCs), and the
identification of endogenous crystals. These parumeters hold
The associale editor coordinating the review of this ipt and i @ in the of vanous acute

appeoving it for publication was Chso Zso ™ . or chronic medical conditions [1]. [2]. [3]. [4). Moreover.
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Abstract

Induction motors (IMs) are the most widely used electrical machines in industrial applications. However, they are
subject to various ical and ical faults. icity faults are among the common mechanical faults
of IMs. This study the eof fourc v used ML methods, including k-nearest neighbours
(k-NN), decision tree (DT), support vector machine (SVM), and random forest (RF) along with the statistical
features in detecting eccentricity faults of IMs with an automated machine learning (AutoML) model. The aim of
using AutoML in this study is to fully sutomate the process of detection of eccenrricity faults of IMs by selecting
the classifier with the highest accuracy rate and shortest computation time slong with the most effective feature(s).
The eccentricity fault analyzed in this study was i i in the y. Th i

vibration signals were collected for healthy and eccentricity faulty IM. The proposed study preprocesses the three-
axis ion signals to the statistical features that are used as input to the ML methods. The proposed
study offers the best ML method among the four sudied algonithms and the need for expert knowledge of ML and
eccentncity fault detection. The proposed AutoML model offers the DT method along with the z-axis rms feature
for the highest accuracy rate and the shortest computation time in detecting the eccentricity fauit.

Eeywords: Induction motors, eccentricity faults, machine leaming techmiques, fanlt detection, vibration analysis,
AutoML.

1. Introduction

Electrical motors are the most widely used electrical machines in industnal applications.
Induction motors (IMs) are the most popular electrical motors. IMs are preferred due to their
low cost, high reliability, and simplicity. However, IMs are not free from faults despite their
advantages. Unexpected faults of IMs can lead to interruptions in production lines. significant
financial losses. and reduced revenues. The accurate detection and diagnosis of faults of IMs
prevent undesired results and long downtimes [1]. The faults of the IM can be broadly classified
into mechanical and electrical. The mechanical faults of IMs include air gap eccentricity.
misalignment, bearing faults. and gearbox-related faults. The electrical faults are related to the
stator and rotor. Stator-related faults consist of open-circuit, short-circuit, and insulation failure,
while rotor-related faults consist of broken rotor bars and broken or cracked end-rings. There
are various surveys on the distribution and root cause of faults of IMs [2-4]. These surveys
show that the distribution and root cause of faults various with the power rating and the supply
voltage of IMs. The distribution of the faults of 0.75 kW to 150 kW IMs is given n Fig. 1 [4].

Eccentricity faults occur due to an imbalanced distance in the air gap between the rotor and
stator. Due to the short air-gap distance of IMs, the changes onginating from eccentricity in the
air gap are more important than in other machines. Even though the percentage of eccentricity
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Abstract
In Bis work. the performasce of layered transmissios with optimem decoding order aad maitsser diversity = analyred in
3 K -gser downlink setwork. The s equipped with two aad whereas every eser has r {r > 7 aniensas In

each erassing penod, e ransmiser opporunisticaily schedules 2 single user based on a set of scalar feedback (FB) valses
seat hack from Se users. lvestizating ca what shoald be fad back. three distinct FB strategies 2re stodied and aa exact joint
distnbuiea expressioa s derived in each case for the evalustion of the sverage oumage probebility. Analytical resulls are
obtained without diseparding S mpact of emoc propaganoa 2nd broadly differ from the former spprovimated asalyses It
is shown that cae of the inspected srategies clearly cutperfoems the others and can achieve full mulisser diversity sain of
K. We show thal by st 2 scalar FB from e users to the iransmitier, which can easily be quamized in accordeace with the
desired accuracy, 2 sigaificant power 2mis can be accompiishod at the tansmizer as compared (0 2 single-user scesario. For
the mathematical asalyss. we rely on Se St that 28 onderisgs are equiprobahle mder independest zod ideatical fading To
that ead, we obtai the joist distnbution of the ordered ains from e joint disribution of the unardered zains.
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Abstract

While the demand forelectrical energy in the world increases daily, a large part of this demand is still provided by fossil fuels.
However, the most significant contribution to solving the ic und envi | problems that arise is the spread of
renewable energy production systems. Solar power generation systems are one of these mnewable energy generation sysems.
In this study. cell and module peremeters are modeled and estimated in different ways to obtain maximum energy from solar
cells used in solar power generation systems. Cell and model vendors need to provide complete information to the end user.
Therefore. the systems created turn into a nonlinear problem with many unknown parameters. In this study. single-diode
model (SDM), double-diode model (DDM), and tripk diode model (TDM) for photovoltaic (PV) cells as well as parsmeter
estimations of four different PV modules produced by other vendors were performed for the first time with the dingo opti-
mization glgorithm (DOA). The mathematical model of PV module parameters is derived using open-circuit voltage (V).
short-circuit current (/). and maximum power point values (Pyyy). The parameter values obtained by the algorithm aim to
get the maximum power point curve foreach model and module with minimum error. These values are compared with five

traditional and five recent meta-heuristic algorithms, which have extreme positions in the literature,

Keywords Solar energy - Ph
optimization algorithm (DOA)

1 Introduction

Today, the need for energy continues to increase with the
improvement in technology. industrialzation, population,
and welfare levels. Using traditional energy production
methods to meet this ever-increasing energy demand brings
many problems, such as energy crises, political issues, cli-
mate change, and envi 1 pollution [1]. To mini
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or eliminate these problems, the demand for reliable, envi-
ronmentally friendly. self-renewing, and efficient energy
sources that can renew themselves much faster than the
consumption rate is increasing [2]. The primary renewazble
sources are solar, wind, hydraulic. geothermal. biomass, and
wave energies. Solar energy is one of the mnewablke energy
sources with the highest potential in the world [3]. The total
energy in the coal, oil, and natural gas reserves discovered
on Earth equuls the energy of an average of 30 days of sun-
light [4]. Solar energy is the most widespread renewable
energy source used after wind energy in electrical energy
generation because it is delivemd to the Earth by the sun, has
ameager operuting cost, and is an environmentally friendly
energy source [5].

The general use of solar energy in electrical power gen-
eration is to convert the encapsulated sunlight into a usable
enargy source using & photovoltaic (PV) cell/module that
converts the encapsulated sunlight into electricity [6]. Since
PV modulkes generally operate in outdoor environments,
they can be affected by pressure, temperature, radiation,
and climate changes. With these changing environmental

@ Springer

IEEE Access

b - s

Recelved 7 August 202, accepted 20 August 2024, date of publication 26 August 2024, date of current version & September 2024,

Dugisd Dipect fdenmier 10 MOAACEESS 1674 3449013

SEMW RESEARCH ARTICLE

Deep Learning-Assisted Signal Detection for

OTFS-NOMA Systems

INCI UMAKOGLU ", (Member, IEEE), MUSTAFA NAMDAR', (Member, IEEE),

AND ARIF BASGUMUS 2, (Member, IEEE)

7 Hinra) aed g Unovernay, 41100 Katabyn, Tarkrye
“Disparaeat of 1wl and Rrctroases Engineenng, Warsa Uindag Usiveraity, 16339 Sarss, Twekrye

Cormespamding author: Inei Ursakaglo (inei amakigh @ dpu edu.tr)

: ABSTRACT Orthogonal time

known for 1ts strong performance in mgh=Doppler

q space (UTES) modul

LR asa ]
This 4 1 modul method

involves multiplexing information symbels in the delay-Doppler (DD) domain. This study presents a deep

learning (DL) based signal c for OTFS by

! multiple access (NOMA) communication
ion (66) candidate solution with enhanced

networks. In this work, the OTFS knows as a popular sixth

spectral efficiency in high=mobility environments, iv combined with NOMA over Rayleigh fading channels
In addstion, & DLebased signal detection approach for the OTTS-NOMA scheme is proposed, where the
network 1s wamed o distinguish and decode the signals effectively. This enhances the overall system
performance and paves the way for more efficient and reliable communication in high-mobility wireless
environments. In our stedy. signal recovery employs & bidirectional loag shovteterm memory (BILSTM)
network, The comparison of the message passing (MP) algorithm and the BiLSTM technique regarding
symbol error rate (SER) performance foe detecting signals over near and far users is evaluated. Furthermore,

we examine the mpact of the three common optimizers on the SER

for trmning op

selection. Moreover, the numerical results show that the oot mean squared propagation (RMSprop)

outperforms the other of

ing SER. Finally, the performance of the

BIiLSTM techaique is observed to be better than that of the MP, except for the stochastic gradient descent
(SGD) optimizer. RMSprop and the adaptive momentum optimizer (Adam) yield & maximum training

accuracy of 99.9%

* INDEX TERMS BiLSTM, deep newal networks, delay-Doppler domain, OTFS-NOMA, RMSprap

optimizer,

I. INTRODUCTION

The sixth-generation (6G) wireless network 1s required to
support high-guality wircless communication service for
higherobility environments, suck as uamanned serial vehicle
(UAV) communicatons, highespeed railways, and vehicleaion
vehicle tons | 1], Orthogonal freq diviston
multiplexing (OFDM} is an important waveform utilized

Nonetheless, because the orthogenality of OFDM is dis=
rupted, intercarmer interference (ICT) occurs in such envi-
ronments due to high Doppler Although the subcarrier
bandwidth of OFDM is flexible in the 5G, it is sull limited
due 1o several other constraints to adjust 1o the conditions of
the wircless commumication channels (2], (3], [4

In order 10 solve the limitauon of OFDM, a solution

1 broadband wircless systems ilarly.
digital subscriber Line (DSL), fourth, ion (4G) loags
term eval (LTE), and fifmg (5G) i

k ledged orth 1 time frequency space (OTFS) has
been developed in recent years. A systematic analysis of the

Tee associss editor coordinating the review of this manuseript and
approving it fee publivation, vas Fredero Guimazies -

P of OTFS over OFDM
was carmied out in the literature [$]. The new concept converts
time-varying ch 1s into equivalent ti /ariant sparsc
expressions. OTFS sends data symbols in the delay-Doppler
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The mental workload, denoting the mental capacity individuals need for task completion,
necessitates careful calibration to avoid overburdening or inefficiently utilizing human
resources. Multiple Sclerosis (MS), a condition marked by immune system dysfunction

and neurodegeneration, impacts the central nervous system, showcasing diverse
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neurological symptoms shaped by genetic and environmental influences on both innate
Edlrorr Asst, Praf, Dr. Uninr OZR1 Y

and acquired immune systems. This chapter seeks to classify the mental workload of
individuals with MS by utilizing EEG signals. The classification, ranging from low to high,
is then compared with healthy velunteers’ performance in identical tasks. The study
comprised 11 participants diagnosed with MS and 26 healthy volunteers. EEG signals
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1  Introduction

Botom catude (B.0) i ons of the most ugaadicant
non-eede covalent soludy, comtuning wpenor proger.
fhes such s omtstasbag hardoess (as bugh as 47 Gi'a)
high melnag powst (2 765 ) and Jow denuty (2.52 p/
om’) The gram saze, pocosity, sud S mnount snd fyp=
of defects 1 the commmics affect the wechamcal proper
ties such a8 barduess and fracture toughness. Thesrfore
varuhle hasduess values of bomn catbade are seported
0 the literature. Duoe 10 105 lugh strength 60 weasde mtio,
these s & prost mirvest s the spplication of boron car.
bide wn the dofetive ssdetry o a lgld somor nudesial
The sbreurve wear resistnce of boremn carbide 15 Jugh
thesefoee. it 1 wsed m abrasive powdess and costings.

low self-diffinsm corflicirnt. # » very challengug o
obtmin fully densr boroe carbede cermmics with con-
ventional techiuquey” . The pooe smsterabilsty and Jow
frachure toughness of boron cartbude Lt i Widespread
ppel Haph tewmgp (> 2200 U) nod bony
satenng tmes (howrs) are roquiesd for the nducenal
pon-pressure prodochon of boron carbide Dense vior.
chaometric boron carbiide samples are commercinlly
produced by hot press. Although the vinterssg Sesspern-
tures et be selatively seduced with the hot press, o o
Bt posuble 10 reduce the unternmy temperature below
1000 'C Sqark pleuns wstering (SPS) s an electneal
1y anisted demvification techasgue in Whueh moderate
pressure 18 also applied sunultaneomly SPS provides
many advastages for denutymng high temperature

Boron cartede 1 alvo wead m both resctor contwol rods  ceramics by redocing the untening temperaturs and
md neviyon bworting slielding omg to ity fugh ab- time Rapsd process dunng 495 can effechively prevent
sorphion cyoss-section and chenucal sabulity However,  gram growth whoch rewadty 1 an improvessnt o the
due 10 the strons covalent natare 0f borom cubede and  mechanical properties of the cersmuics The feramacs
are depufied with the Joule besting, crested by the
Bigh cusvent flow theough the swatemn. Roron carbide
wis densified to 05% thecertical denanty al 1 600 X

mmder 70 MPa prevsare m the soadies by Tasberin or
. snd Saeram or @' reached full densizy at 1 900 T m
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Abstract

Tivwwboom dibvaricde powders veere ssnthesized from Ti0, following diflervmt rafiucslon methods at sempenatures
range from 1N 1o 1400 °C for | h amder flowing argon gas. The reducaion processes weand i thi swdy are
vlassifed as THY, + B (hroehermal reduction), Ti0, « 1L BO, « C (cardbothermad reduction) and TIiO, «
B+ C fcombined redwonionl. XRD peaks of 70, phvase are present for eack sample below 1100°C I wax
wlir observed thar XRD peaks of Ti0), dlaappeared awd TIB, was formed in boroehermal amd comiined re-
docsion svesods ar tvmgrerstare of 1100 °C and above. In the carbobermal methed, TIBO, amd TiC platres
ware present it these sempersmnes and Till, cowdd only be obtained affer b treatment w1900 °C. However,
Wis empseratry alne cowsed convideraie pavticke prowth arad formativm of e powdens wish hesugonal shapv
mnrpiwiogy. The powders svnthesized by the corbon-comaining redction process comasimed rexidfinad carfon

C 1S B\ ol AL weme v dinned and e wasssed o, sl et with the demmity functional theary (DFT ) Both devices showed good respoasivity and detec-
. v e e e e e e e ) T 1 vty agasined light intessitios. The platosenadtivity of the devices had lieear increasing profide

-~ » - " wanwnielly poind sk m svnagr wiuive dusiny of TEDS sk AN doey, sepiny. T S with increasing Hght power. B is motewonthy (Bt hoth devices demonsdised well-rcsilying
leIlLLb el e Bl e el L ) behay ion 2 o msult of having Jow revene bus and preater forwand bias carmenes al the -V
et LA, wat W scmbead Wom mmtits s charctenwtics (= Jow light. The reduction of the band gap shifted the sbsarption band gap

from the visible Rt region o the od odge. Desmity Functional Thoory (DFT) calculations
which has been done by using CASTEP are in good ags with owr exper | results
T2 L O, (7.5 1) band gap i 11X eV which is compared 1o the Shockley ve Quiser (50Q)
Reywanih: horides, TiB, alid saate syoiberiond povsders, carbeslermal borrahermal redecim ot T, Ou Oy (15:1) hand gup in 183 oV while the band gagr s 2.25 eV for stoschio-
I SR EETEN L) prrgeTias Mar mitemg Amewms s abhd mettic THO, with our DFT caloulutions. Thas, the band gap narnwed with incessing Ce
= G coppee Sumne e rehee rpERe SEINe cmmpET wmonsnt. This provides s (mprovemest (s light sbsorption. 1n concluion, the rsults denwn-

Raywerdhe.  Spwd Masms Semsmag 0N mee neted s composies (M)

L Inteoduction yory, wad amoag these, metal bonde powders stand

~.

| Springer

Transition mwtal borides (ZeB., TiB,, H,, o) are
actively used in vanous apphcations due 1 thes su.
pecior properties and prossising spplicaticns in many
Selds Transition mesal bordes (TMBs) have tugh melt
g poies. Thes excellest Sermad saability, oxida-
Bon restslance and high hundnes make B maken-
b auntable foe exaremse envirnments. Moeover, TMEs
have Jow edocirical resivtance snd high thermal con-
ductivity. Sach sl have been extensively sud-
bod and mvestipated s bulk owoersals 130 Mot
Borides with e ATH, 1ype suctune Bane sttracied al-
tensien for now research s doe W0 Ge nateral pres
once of boroo moees arranped | 3 hoteyoomb putiern
reminisceat of prapbesic arraspeencrt Therefore, in-
terest in Gsbrcation of these hondes al mamoscale s
also incresang () In recent yeans, vanous non noble
catalysds fuve tovn seported Wt kene the polentisl
o replace currost oloctrodes used i water electol

*Cummeaponding sstvor b <00 204 264 2OV
coall badr dcrrdipm nde i
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et 'dn ong/ 10 $07 112613 G244288 |

out with their halasee of poce amdd perfoomance |5.6].
Morsover, very rocestly. cloctrocbessscal porfonmaeces
of menal bonde powdens as ehectrodes fir allsn.oo
AUt sed sy ImIotnic sapercapaiion devies have
boen wvestigated [TK]. Feom this brooder family of
wakerals, T8, exhibits gk handacss (25-35GPa).
Baght eltiag point G000 °C), good (hermal conductiy

iy A5 Wm KL high edoctnacal conductivity snd m

markable chewmoal sability (V) In addocn % the po-
sentiad we of Till, powder in elecuochemics applecs.
toms Tentioned above, thore ae some cther applsation
areas of T, The plysical sad mechanicnd properties
of ceramic and mutal meany composiies e meposved
by utilizmmg TV, powder s mm addinive for grain refine-
ment und particie ssengthening [1011), Ti#l, o wsed
an 2 crucible for son-Sermous metaly and s a cathode
for dwe ehecmolysis of molten alumesa = 4 Hall Heroul
cell dae 80 118 resndance B malten metals, high clectn-
el conductivity sad comoson sesstance at high lem.
permtioes [12]. THB, s sl utilized n defence indes.
wry applications owing to it elatively bow denusy, high
fractare toughness and good hardoess [13]

Electric Field Assisted Sintering of Ti,SiC,
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Abstract

Electne Seld-maiiod denmficaton of Ti,SiC, powdar wan imvestigated in S paper. A sipsatury bebiavior of flash sinterng
expecimenis v e the curent pessing Theosgh the sample momases pidly with scassing tempuerature, The conductivity
of THSC, powder 3 digh enosgh % Jead current 1o Bow theosgh the sumple even at room semperatuoy; thesefooe, (e cur-
sent reaches ity maximee value & soon = an ¢lectnic field is appled. On the other tand. the vanation of te power can be
observed o5 & Tunction of Time snd lemperatise. Such respoase of T3,51C, s an clectric ek con be prosenied us ue cuamnple
of flash sintering & condective ceramic materiaby. The compactod 11,54, sample simered e 93.3% of the theoretical den
sty a0 1900 °C ymder 4 7.5 Vimm electric fiekd and 17 mA/mm’ cureeot density limitation. No decomponition of the plsese
was ohworved al all exporsments. The microstrctue of ihe fractured samples nevosled the preservation of the lamisaled

structune of Ti,SiC,

Woywoeds MAX phase - Ti,SiC, - Electric okl - Sinsorceg

1 Introduction

MAX phases. known for many years, open U muny excitiog
SeW research opyNriunties e 40 el dilerom propestion
and diversity. MAX phases aee the common name for bgend
emary carbede and nitride alloys with the formala M, AX,
(e |2 00 3, In this alloy formmla, M sepresents irans-
Sion metals (such as T4 Ze HIL V, Mo, A A group metals
(onch s AL St St In, Py, sad X C carbon mdor N naro-
o, These fersary components exhibil mesallic snd cormic
progertaes due o it wigue steucsre. The high imesest
i these phunes bs due 10 the superior propesties added o
e maserial by the lyored strecture forssed in 4 way el
aligned hotween the MX and A metal phases | 1-3], MAX
phases have mary featires in common with the MX phases
h thew sarmctures, They have lagh melteng temperstones
and high thermal ssbily. Their elecanical condectiviy

Ry e Miger
Sty a becor @ dpwod i1

Schoud of Eaprsccting, Deparnsent of Mesaterpasl

252 Materih Ergueening Kntabya Dessleponar Univenity
Eviya Celets Yorkeske w Tavsantt Yol 10 K, Kitadya
Tarkey
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00 Kotdvya, Terkey

Is relativedy Bagh At the same tine, (he good muachinabd
ity of MAX phases, miributed 10 the layesed nassse of the
stractune, facilitutes Weir uee in diferont weay T1,SC, na
rermarkable MAX phase with many pood propertion. I fus
hugher thermal and electrical conductivity than titasium, low
density (4.4 plom’), stable at high lemperatures, and very
Tigh nasdatxon resastance [4-0]

Studies with the elocuic Bedd-assived simeriag wochsique
show Gt the doect apphicmion of & ssciently luge clec
1 feld 40 the wample mdaces e sintiving tomporaure by
wevenil headied degroes and the sistering lime from hoses
10 seconds. Early studies demoosiraied that as the applied
cloctric Mol incroased, the sislering lempwrstene for 53 mol
yira. stubsdined zircomia (Y4YSZ) decresmed from 1500 °C
1y ASO000 °C by Ray et 4l When s electnc el of 120 V)
o was wowed, ST YSZ reached full deasity within o few sec-
onds M K50 °C. Two differem debanvion cas be mestionsd
duning the process; the fint behavior iv observed m e
lower ehocric Beld regime, in which sinferag tabes play
pradunlly (typically called electric eld asaisted sinterisg,
FAST). and ihe wecond oo i observed af Bhe higher ehoc
tric Sell regime, wnl the densitication takes place tapudly
within seconds. This hehavioe wis numed (he flash sinwring,
described above (7-9). Flad sintering promises an exotsag
feddection in energy I i The denaitie: pre-
cews of ceamiion. flnefly, the sethad i based om passing an
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of Ceramic Reinforced Al/Cu Hybrid Matrix Composites
ot Kayus * aond Petin Cupun Tokat Birgint

Bananed Sgueaior (4 JE anaed lonsens M M4 saspned Nibvuss [ 808

Amtraet Al e whons B 2 wads Tengs o apha stcam ssnie b0 RSt hew deeeity s end apeTEe
e e tengi bapei it N G matote Commpeon Bon it peri tig @hine 68 s 1Vae SR Pe P Sared dind
o i henic W prrtcrmanct (Sasm beriitcs [ Rands w0 Siomasen of vhe e rmetafic dar ke U soensiment
Con Sery svgmilnanily uwprens i propemes of ew Al Smad alvwn bn e sy panr sbarmanen - O
S Commprratcn FEInben D FIAM Wtk (ST Sl HPertaies Peacd an AL carbeds snd J ), sual ware
Lrrs w7 ot metaibergs [ hene dBumemt s abies wore determemed 6ot e A 4 cnatent al e oo
AL L ST peechas sd o Cate Beptan 3v 30 VR0 emad 80 U e 4 b LD e T BTSRRI Sty
1hww somteting Acsowding ve i data of MM and D7 snsnw s so mmiove t ey horacad oo wll com
Phee @ 5I% SemmengiTaroam N Ben ISR g e T SN WISET Ihg LM POTEl SN PR TEAAS WL TUET S0 ! S
(e asm Mblirg mansh U s end e - g e[y g e el
aswm ap e )Y pemen (D e s Y [ acs waw -
natapios sotasmeny Sagh smonete of O sseh o £71 70 Y Do i wenr s, @ Wi svaer el st She samgiios
amtemiud o agh L Aty ARl wEte - A, e gh Cu vom
uen segpwoved the sstgme Inctae edanwe (1 OF ) S (= commtene L
AR S WiPETes S S A n | S de T wd W N R e ety ¢ bagh ermaias e s el
Sagher tempemetesws wp b | 5 amdd b S nemee Cal
- or v s

hovanode powdet mutaldonyy (FMI s rrmsabioe mde st mctel mutsin compmsites
CB04 10 L1 W00 1 AT -

INTRODUCTION lighst wcaght  gonad (un Foshiitl ITwdain g ! waproms

The scvomd st preval st clemon oo canh u she - Medusaal progerties (1. 1] Al alliys wre binan W
e (1], Ad & soeill. Al dlboys hove Dorm sidely  peohe povirmance charsciorhiicos and lewer Ract
gl sl el Ty o nme Wi ubts Commampiaon in apdeme il meosing perts, masndy
Trsen (B Doty of e imdunty bl age 30 the pwrsent S0t 10 Oanr ke posili woght | 1] Axhoch swino
121 The ol woght of Al snd e allis warses e Al albops e silicemt Bor mochunical propes-
Devecen 1 3 and 27 piom’. Conidecing this situstion,  Thes 1hey are smadoyssts bis Sowrnd 1 dndoga sl prigp
X b e st e apesific weight of deed (TA) giom’) 1. Henee, the denple memalichic: Al sltoys sppens
- Durse fimmos Igher Al snd e aflioyy bune mmany appés W soguase cuhatecmmcntie b Bhew lomaddt woa ITae
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o Mades [1] They cun Bv omphonod s lochusal MW g 19 Hessx g S
Al wliaan o@dh wagerun w empunid Chasscterislicn

Thasafowe. Al matsia componiios (AMC) have bovn

devcoped to scharvr hew Scsuvd prupesties |34

stord [1] AL allorys Durve mmomr applacatons o e ey Mesfatarnd AMC sudonak lune swpersn gualitos
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atvute that AVTHO, Cu 0p-Si cun be wed i optociocinmie applcations.

Keywords Nesocomposite - Phosodiode - THO, Cu0 - Ulrasonic spray pyrodysis - DIFT

1 Introduction

Despute the fact thar moders semiconducionr devaces have only heen amund for 70 yesn, they
have had & sigoificem impact on heman society (ARAhmaS 20000 The olmc pasction and
Ihe recsifying Cubso known s Schotiky ) pencnion we Two perfecs devices that cone fom close
contact herween & metal aad & semwcenductor (I8 Banolomeo 20161, Schotthy heterogunctions
funcrion ke o dude or soctifier. sliowing carmier transmisson ot Soowand biases but prohiba-
ing it at reverse hiaes (Demircioghs o al. 200111 They collect charge and encrgy in the inter-
face when thought oF ss a capacitorn. AL evene hisses, they can siv be wed o pesodiods
o photodetecior (Yikdinm and Kocyigt X 1K)

Eatendod ssthw imbanaem watlabio sm the bast page of the amcs
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Investigation of the ceramic tiles that contains boron frit
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The kinetic study of refractory silver ore in acidified potassium
chloride - hypochlorite media

Oriinot Canipeists 1, Haldun Kuorama 2, Cetiglr KihighQue]
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Abstract: Fn fhis sindy, the deolution of mftectory silvee o samplas obtained frem the Kntahya
Gl Pigitan by bhe HC/ 1M2OCl and KCI system was investigated. Chemical and mozphological
analyzes of the sample show that the ore consists mainly of quartz, dolomite, barite and clay. Silwer is
dispersed as free fine particles or locked in barite and quartz minerals. The leaching tests were camried
out under ambient conditions with direct contact of the solvent reagent with the sample. Reaction
tanq_:mhn:,time,mtd Kﬂmaﬂzﬁmmexnminedns]end:mgpnﬂmem to elucidate their
effects on silver extraction. The results obtamed m leaching tests indicated that the dissolution of silver
ocours very quickly, almost lnearly, within the first minute of the reaction After this point, the
dissolution rate decreases and reaches equilibrum after 10 munutes. It was found that increasing both
temperature and KCl concentrations have a pesitive effect on extraction These effects become more
evident in the first stage especially at high salt concentrations (1 M). The experimental results showed
that the haghest silver exiraction of 53.15% was cbtaned under the following conditions: Temperature
of 85°C, leaching time of 10 min_ comcentrabions of 0.5 M and 0.1 M for KCl and NaOCl, respectively,
the solid ratio of 30%, and particle size (de) 15 pm. The kinatics of AgCl dissolution was specficially
studied using aforementioned leaching system as well. The reaction rates. kinefic orders and activabion
energias were calculated Correspondingly, a general kinefic model describing leaching systems basad
on shrinking core was propesed as a rateconirolling model for the dissolution mechanism.

Keywards: silver extraction. potassium chloride, sodinum hypochlorite, dissolution kinefics, reaction
oxder, activabion energy

1 Initroduction
Gold and silver are two important noble metals that have atiracted attenfion since historical times. Both
metals have wide usage in investment, jewellery, decoration and high-tech industries due to their
excellent physical and chemical properties. The ideal method for enrichment of fine particle size
gold /silver is to dissolve it with snitable solvents without reacting with other minerals. In the early
periods, dissolution with aqua regia or collecting it by creating amalzgam with mercury wers the basic
processes employed m gold and silver enrichment In later stages. with the development of the
cyamidation process in 1887, the cyanidation method (Merrll Crowe or later Carbon-in-Pulp) has
gradually become the most widely accepted method from the early 19% cenfury to the present day.
Although the amalgamation process has been continued up to the 1960s to recover large gold particles,
today, it was abandoned In many areas outside Africa due to the harmful nature of mercury (Habashd,
19093). Within Bus process change, undoubtedly fast reaction kanetics, excellent performance against a
the mest important factors for the application of cyanidation as a basic enmichment method. However,
cyanide is a foxic reagent.

One of the problems encountered i classical cyanidation practice in addition to posing a potential
tisk o the environment, is the low recovery efficency n refractory ores compared to easily dissolving
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Comparative and comprehensive experimental analysis: Performance -
variation of a novel hybrid dryer
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ARTICLE INTO ARSTHRACT
Sryeed Convonmons energy sowroes aee svtegresnd (oo salar drpens 20 sliow thom 9 operene day sndd sighe. Llihe
toeryy v bias apgiicasons, i wuck praests & novel hyfekd dyer (n waich mn extermal pesthermal heat exchasges
e O it b g oo o aadisedt soler ey bn overcome (his probban The tomito deying performance of (he
.‘.“.‘.'.'. e Tiyhid deyer was compnamed with & soder dryer sl conveibened stuade dryieg I8 dneple and venmland esdes
oty rergy. cxergy, and swoecmic perfiemance wern evahusted aing ssbar snd grethermal

ooy Darteg the sene period, the hybedd drper oadeced the samphes 10 o bome 304 timen boey messntre
COOReTE i sbupde (hode Bae oy diyers I vetbaied tsode, (Ms velue wii 297 dmes, laiegration of veanl
Lathar sure the hybrid dryer medaced aversge drying ftme from 04 m 56 W qeeiSc maskrans sastaction s o
LB 3 000 hyg/WWh, ypecific energy coramnptanm frore 254 m 270 AWh /g, md paytouk thre from 023 1
ILTT years. Hosrevor, & increwed the thermmal and cxergy efécimcy of both dryery” wiar air poliecson by aver 'R
Wand 27 respectively, A8 & reiull, e RyDesd dever contiound tee dryiig peocess even when theee was (0 wise
ored inderand o wigricat adverragy i drytng lnates cergaTed te the ofheT Twn deprg types. The pripasd
worem ail rrake bxcusiom wheae prrtermal mergy nosvadable srmaear tar Aeed Aty
O drying proces darmg the deyiime periads when mlar energy »
1. lntroductios sufticions, at sight, and in cleudy /Taley weather, Howover, the lom

Many Tood prodacts such s funs vepetabies meScinal and
arcenatie plasts rraeal and fisl [ 2], food waste | 5], ete. can be dred
with soder smeryy . However. the drying times of these may vary. Facwes
sich as Be motsture cuntent of foal, the dupe of the dicag il thick
oo, the amount of crst, exposyre % the sum, and the femperature,
Praoniadiny, end velocity of e dryieg s e effective in the emergonce of
wich a sxgacion. Mowsever, the drying time of the prndocts emoseds the
Qoyrime time

A it 1 knoun, slne deying comesanes naly durmg the pennds whes
the as Is oetive. Dvyng % when fho weather Is clondy and or sight
e produces with o drying Sime lodger theet ose daytime, the sl
drying tae & oxvemded whes nght Umes e induded and eves @
choucy tlays. Dt pericels whes drying does mot continm, the produst
can regain the moesture it lost. Moceuver, pecdoct guelity may dever-
otele, product loss sy soout, and the masulactures s deying schedule
oy be diwrupoad. As 3 result, the prodocer sffers seonomic boss

The insegration of peotherreal coengy Imo solar dryers wonh! ot be
airpriving so mixh wo thae geathermal mergy can be ased %o continae
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coat of peotherrenl encrgy wintil the Lase fow youes has poevetoad a4 lybod
e of grothenmal eoergy with solar snergy, This sitsstion & alw e
Dected In scleneific suadies. There are very lloined studies on this ssbject

1. 1tackhi ot al. imvessigated the tomento povaw dryisg perfonmance of
4 Aferen operating modes b o direcetype solar dryer The m
thore compeend the energy, esergy, economic ambysty raules, and
peeduct quality charactenaics of diferent operatioral medes It win
wated Than 308ing o perebermmal energy beéat exchanges and vergilation
10 the Srect-tyge solar doyer showed the highest performancs in drying
Soxnato paste. In G last fow yvurs, the thie in the costs of exgy re
susroes bis affecved geothermial mengy peioes. Fur (i reavon, owners of
geuthermal energy deying plamts Dave sought wo diversify theit energy
oo b teduce their enengy couts. The st critical consrami fue
goothenmal and sodar Mytwid deyess Is thae peothermad encrgy o only
avalable in some arsas of the woeld and the currens states of aokar o
eIy potontind i the regions witere It Is locared

Tuekive is o country rich in gonthermal esergy resotroes. Kieahys's
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crergy firlh In thes rugion, e yeoehertral wirter Lo futare
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Turkiye is one of the st essental fommto producing nirkes is
the workl, While grown lomedoes are getesally tsd @ fomalo paste
pooduction and cookieg, tomato drylng has becosne popular s recent
years. The Simay district of Ketahya, locased in the wext of the country
I neo of the imponant tmato peodoction lacaeions (0 the Tarkiye
Byoal tomane cultivesion is one of the madn livelioods of s districe
Uning geathermad snergy rescurcex in the districs for greeshosse heat
isge, Cormalons arr gromn for 12 susths, Farssers wtill sies dry harvested

m in meey /| | emrgy may be
altsenative for the drylng process, et lscreesing goothersd prices i
reoest years have msade this shiernative daeclt.

The loag dryimy Gme &5 o signifoam chalieoge & tomato drying
Becatse i e u juscy St with o motseer leved of up o 93 %, b= addition,
pormmeton ssch as o hage, thickness, mass, amosnt of cne, e1c., o
charge the diylsg time Rio Gramde-type maiocs weve dried o »
convective cobinet-type dryer for 10-20 h under difforenmt operating
cvodithens Huendi «1 o fousd the overall efficiency of the
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gpreenboose dryer, which dried pre-trestad halfdse toamatoes |
Vo &2 %, The parytenck prriod of the dryer wins dmenmiined as | A2 years
5 Mesery Oetermined the minimun SEC of B¢ Wlsae gos and
wlectric heater dryer, which deled 4 mm thack lonaioe in 45-109h, m
1744 AWhAg Some researchers bave Investigaoed the effects of drying
warious foods of &ferent thickneses on the dryer's performance (¢
Mugodo and Workneh avessiganed the offert of @ifferent hot.aw
drying methods on the quality of 36 and 9 me thick masgs sheess
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sundirocens @ three Sffommi ddryens, Por foods with losy drying thmes,
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motmure hevel. 1n vich cases. the solar dryer, which ks ineffective whon
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Analytical Modeling Methods in Machining: A State of the Art
on Application, Recent Challenges, and Future Trends
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Abstract

Information technology applicuticos are cracial o 1be proper ulihizstion of mumifactunng equipment n the sew induscral
age, ie., Industry 4.0 There are certaim fundamental conditsons that weers mist meel to adapt the manefacturing processes
1 Industry 4.0. For this, as in the past, there is 3 major need for modeling and simulation woly m this industnal age. In the
creation of industry driven predictive models for machining processes, substantial progress has rocently been made. This
paper ieclodes & comprehensive review of peedictive performunce models for machining (panticularly analytical modeds),
as well as 2 st of exinting models’ strengths and drawbacks. & cootuins & review of avallable modeling tools, & well ax
thear wsabality and/or limits in the manitoring of industrial machining operations, The gaal of process models s to forecust
priecipal variahles sach s stress, strain, force, sod temperature. These factors, however, should be cannected 10 performance
omncomes, e, product quality asd mamafactureng effscicncy, 30 be valusbie 1o the indusiry (disensional acconncy, wurface
ity surface loteprity, wool |ife, encrgy comsumption, et Indusiey sdoption of cutlmg meodels depends on o model's
abidity to mude s conbectivg and predict the perfommance of process oulpots, Thercfore, Wis review article anganices sad
summerkaes b ovanety of eritiesd rescurch densey conmectod 1o well-establsshed mdyviical models for mackining provesses
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1 Introduction

Today, the capability 1o combine the Bexibslity of pervonad-
brod prodects with the mamufacturisg speed and unit cost
of mass peoduction is one of the st basic eritena for
having a strong economy. A crecial nevessity foe the mass
munufacturing of penemalized Hems s needed for imuonn
tive proctuction techoologies [ 1] Indestry 40 alreody rebes
on advanced intelligent manufacturing for the improvement
of extremcty flexible parts with low cost and hegh penduc-
on rate. The potion is implemented by & fusion of modem
engineering tochackogies m the &y ber und physical domains.
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Forecasting and Performance Analysis of Energy
Production in Solar Power Plants Using Long
Short-Term Memory (LSTM) and Random

Forest Models
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: ABSTRACT Ihe rapad increase in energy demund and the disadvnmages of using fossal foels in electricity
production have Sed W0 @ greater emphasis on renewable enengy sosrves. Consoguently, research on e
use of rescwable resources bas ganed Ingeetance, Numerous factors infleence the encrygy prodoctson of

power plants thm pescrae cheamcay from these somrces. Power plants unilizing solar encrgy, cme ol the

remewable eaergy soarces, are sagnificamly affected by emvirommentul factors amd meteorobogical vaumables
spactisg the continuily of checancal encrgy peaduction in solur power plaots (SPPs ), o ihese ressons, this
study developed prediction models usiag two dilferent methods besed on muchine learning and suficial
mectligonce 8 analyze sad peodict chamges in the elecerical eoengy production of SPPs dug 1o emvirsamental
factons med mecorologivs! changes. The daes wod in the study e real daes collocted Froe a 18D KWe sole
power plant coarestly in operation. Dota collection starsed fromn the day the power plant was commissiomed
Useng real dats, the effects of polbstion amd environmental smpacts on PV paneh’ omergy peoduction

are demomsirated. To mitigase these elfects und examine the impact of adverse condingms on production
elficiency, two different analysis methods weee used: Rasdomn Foeest Regression | RFR) Model and Artaficial
Newral Networks CANNL This allowod For u comparsson of the nesults betwoen the maodels. Loog Short=Term
Memoey (ESTM) networks, a type of arilicsal nessml setwork, were stilizad. A peadicnion woded was orealed
for the decrease in energy production of the power plant due 1o pollution and envoveemental mpacts using
Random Forest (RF)
gt vamiables and creates b prodetion model. The mode! estimated SPP's elecarscal encngy production hesal
oo enviroamental impact mcasurements and pollation. A graph companag estimmed energy production
wmounts with actosl virlues 18 shown, In another amlysss phoss, nowenl networks were smined wath dea
from the NEP el measurement station using Loag Shon-Tenn Memoey (1.STM) networks. The ensrgy
production of the power plant was estimined with the tmined ESTM scural networks, ot ihe sesolis ane
shuown grigphically, A very Large dita set wim usedd 1 U twe diffenent peedic em msodels. The trasmmg data sl
e ludes hourly sunshise duratson, sccusmulased trradeatson ¢Whime L bowely msaximem temperature, hourly
manimum semperatare, humsdity (%) hourly semperatury, hourly total peocigntation (kg/ne*), and daily amd
houely data since the power pli 1, podbaion, amd
cnergy production values of the poseer plam. This means a total of 119505 data paints were processed in
the predictson model, highlighting the detas] of the analysis, The resules were evalwatod waing four different
porformuncy svasones comrelation vocilicsent (R, fractiosal groess erree (RGE), mwan stamdand eoror (MBE)
and root mean sgeane emor (RMSEL The RIF nesufes shinaed 2 comelatnm coellicient of 08111 with the
prodicnons. In coutrisl, the LSTM network predictions bad mm R value of 09759 Companng RFR amd
LSTM, It bs evident that LSTM prowides moch bemer resslis i modehs created with the entire data set

yain, Which analyses ¢

2y prodoction based on ace-lsc s Indepemden)

begsn operution. [t consists of data on wisd spoel (e
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Energy-exergy analysis of tunnel type glaze Kiln used
in porcelain firing
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Abstract  The encrgy demand o Turkey s mcreas- Keywords  Energy amalysis < Exergy analyses
ing cootinuously becamse of the fact st it is a Glaze kiln - Porceluin tableware - Tunnel-type

developing ecomomy, However, it has limited energy
sources, As a result of these circumstances, energy
efficiency projects are exsemtial for mdustry and Introduction
other epengy consumption areas. This paper proposes

energy recovery by analysang energy and exergy i oa Casts are essential in the ceramic industry o domi-

porcelain tableware firimg kiln, o ceramics imdusiry mite the global market and compete with all produc-
branch. The sclual datas obtained from the mewsure- ers worldwide, The most sigmboant sem affect-
menls made on the kiln were used in the energy and ing prices i the ceramic indusiry is energy cost. In
exergy analyss calculations. The encrgy consumption additson, the most sigmficant energy expense ol the
ol the glare kiln has been calculated ax 3R68 Vs, coranmic mdustry is noturad gas, the fucl for furmaces.
The incoming energy is lost around 14785 by the In 2020, patural gas consumption resched 482 ballion
maan exhaust foe gas anxl 28585 by the cooling Sm” in Turkey. As shown i Fig. |, natural gas con-

exhaust gas. The primary energy cosanlties are Kiln sumption s 3235% in bousing, 31.67"

walls and other losses. They are 43.36% and 38.9%, generution, 26,319 m ndastry, B89%

§ in electncity
in the seevice

respectively. Finally, according to energy and exergy sector, and 0.78% in others (EMRA, 2020). It is seen
analyses, suggestions were made on be processes that industry is the third-largest consumer of natural

with high enenzy losses, amil depreciation was made B

Namely, non-metal producton {Porceluin, ceramic,
M. H. Gurbwz - R, Kose cement, plaster, elc.l, nchudmg porcelain peoduc-

Depactment of Mectunicnl Enpiscriog, Faculty tn, has a share of 3.39% in natural
of Engieeering, Kutudys Dumlupese Lniversicy
Kuahiya 4000, Torkey
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A4S Comsanp-

thon by sectoes in 2020 (EMRA, 2020). In particalar,

i peoduction

factlities in this sector plays a key role doe o Tur-

R Kese

ol st Ao i hey's dependence on foeeign natural

ihe fluctuatsons n prices acoondingly
M. Yassei (1) periode maintesance, perodec perfor
Department of Mechanicul Engescering, Faculey

of Simav Technotogy, Kutalya Dumlupenas University
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c-trnl: st yaoi ek edu g 1ol o recenl yeary, this mwethod has

s supply and
In addition to
mance evalua-

than amalyses are requirex] in these fucilities. Ar this
point, encrgy and exengy analysis enserges a5 u useful
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Helium and carbon isotope compositions of thermal fluids in the
northeastern Anatolia: Implications for the heat source and volatile flux
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ARTICLE INFO ABSTRACT

I this study, we make n guantitalive somsment on the volaisie Mlux of mastie-derived fuids and source of

datiles 10 explain the poodogic controld on the rmwport of velatiles within thenual fluide of rerthessiens
Anarolia. In line with this objective, we coliectad 22 samples (gas snd waater phase) froe 16 geochermal fledds in
NE Turkey covering am area of nesrly 100,000 kmn® that exiends from the eastem tenmination of North Anatolian

Fasl ds the and

borders. The *Hes*He ratos of the samples (R) normalized 10 the

stmonpheric e/ 'Me rato (Ra = 14 x 107%) vary from 091 1o 7,15, and are conidersbly higher San the
crustal value of 0028, Hegaording spatial distoition of belium motope composition, saeples collected from
aress of Iectunic untest seound the Erzincan and Ereurum pull-agart hasiog in the southern part are seprosenal

a higher range of *He/*He ratios (>5 Ra) than those In volcanic areas to the east and norcheast of the reghon.
8300y valoes of the gas samiples varying from «20.76 10 543 %e are abour 4-5 %e Sower tham 0oy vatees of
the water samples that range from «10.90 (o 885 %, dicatieg 00; removal froes watess by degassing.
OOy e ration of gae camples falling in the range of 361 « 10% 10 283 « 10" imply ot carbon i derived from
e mixing betwoon (e crustal lehalogies smd mantle, the kiter haviag a contridubion up o 40 %, The muaiesan
By of mantle-dertved fhalds is found 585 mum/s ot Ersincss (essters part of the North Asatollss Fault Zone), This
valee is Mgher hy a factor of about 10 thas the wenern part of the falt 2ome. G show thae deg:
from magmatic bodies & the sole mechanism o explain the high hellum isctope compositions In the region.
Therelore, we suggest thar mantie-dertved He conenm might be due to exrensive melting sssockated with active
tectonism. The "Ho/Heal rativs of (hermal waters in sortheastern Turkey were calculated ia range of 0.25 ts
207 % 107'% en(STP)/), convstent with the dass repeetod for waters along the North Anatelian Fasle, indi-
cating u crusal beat socece for the gooty | syssems In north Turkey,

The ksotop P of geathermal fluids Is wsually modified by
chemical | with types of reservolr rocks or mixing
with other waters along the flow path, However, compositions of con-
servative elements (g, noble gases) in fuids remain unchanged thus
providing information on the fluld source that is averpriated in mast of
the stable and radiogecsc ivceope systerss (Foamdec b wnd Baoanl 2010),
Simce terrestrial reservoin (ie, stmosphere, crust, and mante) lave
Hagnostic hellum isotopic s , fludds from each reservoir can be
distinguished wsing Fe otope composition (111100 4 a1 2017). In this

sense, noble gases, espocially He, are very important tracers wsed 10
determine the origin of volatiles,
The northeastern Anatolla in Turkey hosts manifestations of an
Intense posi-collisions! and sive Neogene-Qu Yy
A In with the prossional ics, severnl

strike-sdip fault systems formed which provided circulstion of moderate-
temperature thermal waters (Avdin o1 ol 2020), The eastern Turkey is
bounded by two major strike-slip faults, the Noeth Anatalian (NAF) snd
the East Anatolian (EAF) faults, which produce froquent and &

earthquakes. One of the most recent seismic activities was the February
6, 2023 Kak 2y twin earthquakes (Mw: 7.8 and 7.7) that

berawrrsd aurs o Drdiomen QLA TR WL
FaMA v A000) 1142055
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The M_ =58 2019 Silivri earthquake, NW Turkiye: s it a warning

beacon for abig one?
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The southwestern part of Turkey i called the ‘western Anatolia Extensional Province'. Today, there Turkey
ey ity S gmmmmm'mmwmdrmiﬁf:)m of e ot
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Graben, about which there is no information in the literature, has been defined for the first time in isoason: parallel pidly developing technology. ) e
this study, and the geometrical and kinematic properties, relative ages, and interrelationships of information technology, computing power, and wealth of data avail- application
some faults, especially Quaternary-aged faults, have been presented in the manu- able, analyzing spatial data has become an important subject for
script. The data obtained indicate strike-sfip faulting in the late Pliocene in the region. Thase EW scientists who are interested in earth sciences. Thus, in terms of the
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SoilSpatVis provides

visualization. SoilSpatVis includes a desktop application that performs
internet-based geographic data analysis using the K-means method,
one of the machine learning algorithms. In the study, different soil
pollution parameters collected from some sample sites in the border
town of Kutahya, Turkey were used. These parameters were trans-
ferred into RStudio software which supports R language. The data
were firstly clustered using the K-means algorithm and
a visualization section was created for cluster analysis. The
“Visualizations® page has been created which allows composing dif-
ferent graphs according to the desired parameter, and the "About”
page provides information about the team that developed the appli-
cation. Various geographic analysis tools are being added to the
application and software codes are shared via GitHub.

evolved into a graben in the Quaternary, and reached its present form by completing its develop-
ment in two phases, supports the views that adopt the multi-stage deformation of westermn
Anatolia in the late Cenozoic. In addition to contributing to the literature on this subject, the

Sche vidll e Serve s Busls for e Fiak dotical Shidies metals in Usak ranged from 11.60 to 90.50 mg/kg for As; 31.90 to

1,455.20 mg/kg for Cr; 7.67 to 45.62 mg/kg for Cu; 0.01 to 0.22 mg/
kg for Hg; 83.10 to 484.90 mg/kg for Ni; 6.72 to 97.63 mg/kg for Pb;
0.06 to 0.34 mg/kg for Cd; and 19.90 to 89.30 mg/kg for Zn. The CEC
. Introd values range from 2 to 15% with an average of 7%. N values
. . in the lower crust (Yilmaz et al. 2000, 2001; Aldanmaz between 0.01 to 0.05%. The soil pH values range from 7.0 mv:g
Tarkiye is located In the seismically active Alpine- et al. 2006; Bodur et al. 2023). As a result of this tectonic with a mean of 7.9. SOM concentrations in the studied soils ranged

Himalayan collision zone. The North Anatolian Fault  process in the late Cenozoic, the West Anatolian Horst from 1.8 to 2.7%, with an average of 2.2%. When compared to soil
Zone (NAFZ), the Eastern Anatolian Fault Zone (EAFZ)  Graben System developed, with the formation of long averages of the world, the results indicate that the As, Cr, and Ni
and the faults of the horst-graben zone in western  linear elevations (horsts) separated by wide flat valieys concentrations were much greater. Igeo values of Ni and As indicate
Anatolia are the main sources of this selsmicity and grabens with different orientations. Some of these moderate to heavy contamination in the eastem part of the Usak.
(Figure 1), grabens are NW-SE or NE-SW-oriented and are known as 1. Introduction
The study area (Figures 1 and 2), which is located in  N-S-trending grabens, while the others are known as
western Anatolia, was subjected to N-S compressionand  E-W-trending grabens (Figure 1(b)). In the previous stu-
crustal shortening associated with continental collision  dies conducted in the region, different views have been
during the late Cretaceous-early Cenozoic. Accordingto  put forward about the development mechanisms and
some researchers, this compression lasted until the late  periods of these grabens, considering the differences in
Miocene and resulted in the formation of Miocene gra-  basin fills and ages, bounding faults, and their character- open access programs and tools. Due to its data handling, modeling capabilities, and flex-
bens with the N-S trend (Sengor and Yilmaz 1981; Yilmaz  istics and geometries. These views will be discussed in ibility, R is becoming the most widely used open (free) source software in the scientific and
et al. 2000,Girer et al. 2001; Rojay 2009). In the Plio-  the following sections. data analysis research.
O'ua'::mary the ::j extensiob;:nd the pan::le thinning In this paper, o;he neotectonics and lal!demk PR The R programming is a free software environment under the terms of the Free Software
of the crust caused a signi t change in tectonic  basin evolution of the Tavsanh region are described. . Introduction » ic 1i 3
S S reglor Wi T st el honts.  The vicuiy oF 1he S0y re; vehich Bas baan e sub. Foundation’s GNU General Public License. R runs on Windows, Linux, and Macintosh
graben and tilted block/half-graben structures in the  ject of paleotectonic studies due to the Tavsanli Zone Arsenic (As), chromium (Cr), copper (Cu), mercury (Hg), nickel (Ni), lead (Pb), cadmium (Cd),
upper crust, ductile flow and magma intrusions occurred  (e.g. Okay 1984; Sherlock et al. 1999; Plunder et al, 2015), and zinc (Zn) are naturally occuring metals with an atomic mass larger than 20 and a specific

Open-source software is an openly distributed software that anyone can freely access and add
or edit the source code. In today’s world, many different applications continue to be developed

most parts of Usak. The presence of industrial sites in the east, and
5 i i st as open and freely by developers as a result of the raised awareness of the need for free and

source of the heavy metals contamination is anthropogenic.
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bow-moaterato wd, and diverse pl ¥ fi 1 bi EF16) were deter-
tdspesopiedobe sptorpisedget ight : . Based on the batch and miscible-displacement experiments, it was

; ; ; s ; g - Prisbonsn sages (iniddle-upper Eocone) by using the biostratigraphic distribezsoms of 17 genem and 6 ey
8 v 8 S N val- ¢ " e A o i found that atrazine sorption was nonlinear, following a Freundlich
Abstract  This research aimed to determine and indicate various degrees of contamination, Cy., val species of planktonic foramvmifers. Stible 80 and 5''C sotope valoes were meassred for 53 individusls delonging to Morszoveiioddex o St e S e A

evaluate the concentrations of As, Cu, Hg, Ni, and ues show that 96% of the study area is affected (o St Aottt helpmatl 4. mestesi. £ rooney pivingthols curyyl, G Walek, (1 sobcusghobite) O meiicind, G burrl, G amended and amended soil. The addition of manure resulted in higher

! . ; " ek Tin Ty 11 Beduasi, H, dwebier, H. ubabumesesis, st
Pb, and the physicochemical properties of 48 agri- some degree by contamination. For RI values, 38% Denmgiobigerime eotripartite. By integ tamk i feral b igraphy, stable 80 and 5'C hotopes, an retardation of atrazine, with R values of 10.1 to 19.1, compared to
I 1 values of 3.2 to 4.3 for the non-amended soil. The K¢ values for stable-

f 4 ; 4 : ? " yses, the first detailed study of the Middle Eocene Climatic Optimum (MECO) recand was performed i SW
cultural soil samples, to identify potential ecological indicate ecological risks ranging from moderate to Aol Tiekive. The veral ppwesss Ardlprdimupord s Setiuiadhg S i eov e poe Thy e e o

risks and their sources associated with heavy met- considerable degrees. PLI values show that 75% of MECO paleotemy 41 vary b ~2*C and $ *C. were sinuifar 3 the global records, bt the slight differences in vab- times higher than non-amended soil. The tra
: A AN nsportation of atrazine
ues im e theoe soctans are mant likely due 8o The paleopeographes position af the stadiad section in Tiitkiye ' 2 jeal bel or; ch i by sig f t elution tailing
at low concentrations due to the organic carbon content of the soil.
This effect was more prominent in soil with a 10% stable-manure

als contamination in Usak, western Tirkiye. Vari- the agricultural soils are moderately polluted, Spatial
ous methods were used to assess ecological risks, distribution maps of Cy., RI, and PLI show that the
including geoaccumulation index (I,), enrichment northeastern and southwestern parts of the study area amendment. By incorporating non-linear sorption, a two-site transport
factor (EF), degree of contamination (Cy,), potential have been polluted to different levels by As, Ni, and modeling approach provides a reasonably accurate representation of
ecological risk (RI), and pollution load index (PLI). Pb. Industrial activities and excessive use of fertiliz- the atrazine breakthrough curves. The distinct sorption-desorption

Keywards: baparta. MECO, plasktonic foramenifern, stable sotope, SW Anmalia

The heavy metals concentrations ranged from 4 o
61 mg/kg for As, 8-48 mg/kg for Cu, 0.01-0.06 mg/
kg for Hg, 30-813 mg/kg for Ni, and 4-30 mg/kg for
Pb. The mean As and Ni concentrations were much
greater than Earth’s crustal average, the world's mean
values, and mean values from many other emerg-
ing countries. Igeo and EF values for As, Ni, and Pb

Supplementary Information  The online version
contains supplementary material available at https:/doi.
org/10.1007/510653-024-01856-0,

U, Yildiz (54)

Black Hills Natural Sciences Field Station, South Dakota
School of Mines and Technology, 501 E St. Joseph St.,
Rapid City, SD 57701, USA

c-mail: umit yildiz@ sdsmt.edu; yildiz22586@ gmail com

C. Ozkul

Geological Engincering Department, Dumlupinar
University, Evliya Celebi Yerleskesi Tavsanli Yolu 10,
Km, Kutahya. Turkey

e-mail: cafer.ozkul @ dpu.edu.tr

ers, pesticides, fungicides, and herbicides were identi-
fied as major sources of heavy metals contamination
in the agricultural soils of Ugak.

Keywords  Soil contamination - Ecological risk
assessment - Geoaccumulation index - Enrichment
factor - Pollution load index

Introduction

Heavy metals are defined as naturally occurring
metallic elements (e.g., copper, mercury, nickel, lead)
and metalloids (e.g., arsenic) with an atomic weight
greater than 20 and a relative density of more than
5 g/em® (Fergusson & Prucha, 1990). Heavy met-
als are among the most prominent harmful toxicants
found in agroecosystems and also are digestible when
consumed (Tutic et al, 2015). These inorganic toxi-
cants are present in trace amounts in both rocks and
agricultural soils. Heavy metals can directly affect

@ Springer

INTRODUCTION

The most important paleochimatological events in the Paleo-
gene and the ocean temy in the whole Ceno-
zoic wre reconded from the Paleocene-Eocene boundary (=38 1o
49 Ma) “greenhouse™ climate (Zachos o sl 2001, 2008;
Speijer o al. 2020). After this, cooling continuing during the
middle-upper Eocene (—49 to M Ma) and finally led to the de-

loy of the “icchoase™ cl with p d polar
gloackanion in the earty Oligocene (Zachas ot ul. 2001, Bohaty et
ul, 200m)

hy, and

al. 1999, Zachos et al. 2001; Ravelo and Hillasre-Marcel 2007,
Crossman 2012; Pearson 2012). The systematic measurement
and snalyses of oxygen motopes mn this study rely on the most fre-
quently used main liseratere (Fawre sod Mensing 2005, Allegre
2008; Hoefs 2009; Grossman and Joachimski 2020), As high-
lighted by Pearson (2012), one of the most well-extablished and
ton wsed proxies for paleoclimae and paleoccology is the mea-
sarement of the 50 mtio in p ity fi fera (ie., biog
caleste). When other pamametens are known or assumed, it mostly
peovides infi won about the P or oxygen
wotope rano during the time of caleification (Pearson 2012;
CGirossman and Joachinski 2020; Rejmer 2021), Oxygen sotope

Our knowledge of Earth's paleocl
pal Jogy W ¢ Taiat

plctely i d by oxygen sowpe
pruphy. tion of the pal

Phancrozone occans has been maxle possible by oxygen isotope
(5"0) analyses of carb ( eic.), microfossils (mainly
fi mifera) and pbosphate fosssls (Urey et al. 1951 Popp ot
al, 19860 Luz et al. 1984; Veurer and Prokoph 2015; Grossaman
and Joachimaki 2020; Scoteso ef al. 2021). Global correlations
are based on variations in the 30 ratios of marine fosstls
microfossils (mainly fom;l!inifml. rocks, and minerals that

iperatures in

stratigraphy is dependent on changes in fossit 80 owing 1o
quick chapges in temperature and/or worldwide scawater 570,
the katter s o resslt of shifiing glacial ice volume (Zachos 2001,
Bohaty ef al. 2009, Grossman and Joachinski 2020)

Bec plank i if: are mare suscepuble 10
ageossis and have more Yemporsl and geographic Auctuati
with surface water temperature and 3™, (related to salinity),
the Cenazoic 3O datasets for planktonic fornminifern are more
disparate  compared to those for benthonic  foraminifera
G -d

mack chanpes in wer 870 and tenyg
(Viewzer et ol 1999; Zachos of al. 2001 ; Shields and Vetzer 2002,
Knauth 2005; Prokoph et al. 2008, Cramer ot al. 2009;
Grossmun and Joachimski 2020). Comprehensive publications
about carbosates and fossil shells include the methods for deters
g Oxygen ooy igraphy (G 1993, Veirer et

Joachimski 2020). The tropical subtropical record
initially bles the benth fi feral recond i teoms of
trends, with an increase in the Late Cretaceous (cooling), a drop
in the carly Eoccoe (warming), and an increase in the middic
Eocene 10 Oligocenc (cooling) (Prokopls et al. 2008; Veizer and
Prokoph 2015).
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characteristics of atrazine have significant implications for risk assess-
ment of atrazine-contaminated soil and should be considered in the
regulation, management, and remediation of such contaminated
sites.

1. Introduction

In order to manage broadleaf weeds in the production of corn and sorghum, atrazine, an
extensively used herbicide since 1958, has been utilized as a pre- and post-emergent
treatment (Lesan and Bhandari 2003). Its contamination has been repeatedly detected in
soils, surface water, and groundwater throughout the years in many different countries
(Boopathy 2017; Chen et al. 2021; Wang et al. 2022).

Effective soil and groundwater remediation depend on an understanding of the
mechanisms influencing herbicide fate in soils and distribution in the soil/water
environment. These processes are thought to be significantly influenced by sorption
and desorption from soil components (Akyol, Yolcubal, and Imer 2011; Lesan and
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Prof. Dr. Hakan AYKUL

Prof. Dr. Kaan ERARSLAN

Dr. Ogr. Uyesi Nagihan YAGMUR
Dog¢. Dr. Ozer OREN
Ogr. Gor. Vehbi Onur DEMIRCILER
Ars. Gor. Beyza INCECAM
Dr. Ogr. Uyesi Tayfun SENGUL

Prof. Dr. Oktay SAHBAZ
Prof. Dr. Kaan ERARSLAN
Prof. Dr. Cengiz KARAGUZEL
Prof. Dr. Hakan AYKUL
Dog. Dr. Ozer OREN
Dr. Ogr. Uyesi Mehmet OZDEMIR
Dr. Ogr. Uyesi Nagihan YAGMUR
Ars. Gor. Mehmet Ali DURSUN
Ars. Gor. Beyza INCECAM

Prof. Dr. Ali UCAR
Prof. Dr. Ahmet Hakan BENZER
Dog. Dr. Hakan DUNDAR
Ars. Gor. Dr. Sevgi KARACA

Prof. Dr. Zeynal Abiddin ERGULER
Dog. Dr. Hiiseyin KARAKUS
Prof. Dr. Onder UYSAL
Dr. Ogr. Uyesi Sunay BEYHAN

Prof. Dr. Cengiz KARAGUZEL
Prof. Dr. Hasan GOCMEZ

Prof. Dr. Cengiz KARAGUZEL
Dog¢. Dr. Ozer OREN
Dr. Ogr. Uyesi Ugur DEMIR
Dr. Ogr. Uyesi Omer CANIEREN

Toplam Biitce: 1.970.000 TL + 184.368 €

Ydruttcl
Prof. Dr. Mustafa Arif OZGUR
Yardimci Arastirmacilar
Prof. Dr. Ramazan KOSE,
Dr. Ogr. Uyesi Onur KOSAR
Dr. Ogr. Uyesi Abdullah KECECILER
Ogr. Gor. Samet Giray TUNCA.




