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UBSDER
Cankaya - Ankara
06-139-180

Konu: Kongre Diizenleme Kurulu 05.10.2024
Say1:2024/003

ILGILI KURUMA

Icisleri Bakanlig1 tarafindan tahsis edilen 06-139-180 tescil kodu ile Tiizel kisilige sahip olan
Uluslararas1 Bilimsel Arastirma ve Strateji Gelistirme Dernegi, 5253 sayili kanuna uygun
olarak “Bilimsel Arastirmalar ve Akademik Calismalar” alaninda ulusal ve uluslararasi
diizeyde faaliyetlerini yiiriitmektedir.

Kurumumuzun Yonetim Kurulu tarafindan, 05.10.2024 tarihinde saat 14:00°da “Bilimsel
Caligmalarda Strateji  Gelistirme” goriismeleri ile “Bilimsel Kongreler Diizenlenmesi”
giindemleri ile toplanmis ve alinan 9 nolu karara istinaden asagida detaylar1 yazili olan bilimsel
etkinligin  diizenlenmesine ve etkinlige iliskin akademisyenlerin resmi  olarak
gorevlendirilmesine oy birligi ile karar verilmistir.

Bilgi ve geregini arz ederim.
Dr. Nadire KANTARCIOGLU
UBSDER Baskani

Etkinlik Adi : 4. ULUSLARARASI EL-CEZERI MUHENDISLIK VE
UYGULAMALI BILIMLER KONGRESI

Etkinlik Tarihi: 20-22 HAZIRAN 2025, LONDRA, INGILTERE
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Uluslararasi Bilimsel Arastirma ve Strateji Gelistirme Dernedi

INTERNATIONAL 4" AL-JAZEERA ENGINEERING AND APPLIED SCIENCES CONGRESS
June 20-22, 2025 London/ENGLAND

Say1:2025/015
Ilgili Makama:

Uluslararas1 Bilimsel Arastirma ve Strateji Gelistirme Dernegi (UBSDER) tarafindan organize
edilen “INTERNATIONAL 4% AL-JAZEERA ENGINEERING AND APPLIED
SCIENCES CONGRESS” Haziran 20-22, 2025 tarihinde 6 farkli iilkeden (Tirkiye’den 7,
yurt disindan 15 bildiri sunuldu) olmak {izere toplam 22 adet sunum yapilarak, ¢evrimigi olarak
diizenlenmistir.

Kongremiz, 16 Ocak 2020°de Akademik Tesvik Odenegi Ynetmeligine getirilen “Tebliglerin
sunuldugu yurt i¢inde veya yurt disindaki etkinligin uluslararasi olarak nitelendirilebilmesi igin
Tiirkiye disindan en az bes farkli tilkeden sozlii teblig sunan konusmacinin katilim saglamasi
ve tebliglerin yaridan fazlasinin Tiirkiye disindan katilimcilar tarafindan sunulmasi esastir.”
Degisikligine uygun olarak diizenlenmistir.

Bilgilerinize Arz Ederim

22.07.2025
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Dr. Nadire KANTARCIOGLU
UBSDER Baskani

Kongremize katilan iilkeler:

Pakistan, India, Malaysia, Philippines, Nigeria, Turkiye

INSTITUTE CONTACT INFORMATION:
TURGUT OZAL MAH. AKKENT 6 TWINS TRADE CENTER ANKARA
TEL: 0312566 0020 FAKS: 0312 566 0021
Web : www.ubsder.org.tr ubsder@ubsder.org.tr
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PARTICIPANT COUNTRIES (6):
Pakistan, India, Malaysia, Philippines, Nigeria, Tiirkiye

TURKIYE:7 OTHER COUNTRIES: 15




ONEMLI, DIKKATLE OKUYUNUZ LUTFEN / IMPORTANT, PLEASE READ CAREFULLY

Onemli, Dikkatle Okuyunuz Liitfen
v" Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gecen bildiriler igin online (video konferans sistemi
Uzerinden) sunum imkani saglanmigtir.
Online sunum yapabilmek igin https://zoom.us/join sitesi lizerinden giris yaparak “Meeting ID or Personal Link Name” yerine
ID numarasini girerek oturuma katilabilirsiniz.
Zoom uygulamasi ucretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamas! kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde ¢alisiyor.
Her oturumdaki sunucular, sunum saatinden 15 dk éncesinde oturuma baglanmis olmalari gerekmektedir.
Tum kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.
Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
Dikkat Edilmesi Gerekenler- TEKNIK BILGILER
v' Bilgisayarinizda mikrofon olduguna ve calistigina emin olun.
v' Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
v Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.
v Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
v' Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir

\

ASANENENENEN

IMPORTANT, PLEASE READ CAREFULLY
v" To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link Name” and
solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 15 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

ANENENENENEN

Points to Take into Consideration - TECHNICAL INFORMATION
v" Make sure your computer has a microphone and is working.
v" You should be able to use screen sharing feature in Zoom.
v' Attendance certificates will be sent to you as pdf at the end of the congress.
v" Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,
exp. Hall-1, Hakan OZTURK

Zoom

Meeting ID: 880 0871 3068
Passcode: 010101




Opening Ceremony

Online

Date: 21/06/2025
Time: 17:30

Meeting Link:
https://us06web.zoom.us/j/4603636838?pwd=Gx9rIRf5cUTPsZZ4pilDYk
YWaaEAc6.1&omn=84532370470

Meeting ID: 460 363 6838
Password: 121314

Opening Speech:
Assoc. Prof. Secil KARATAY

Kastamonu University



https://us06web.zoom.us/j/4603636838?pwd=Gx9rIRf5cUTPsZZ4pilDYkYWaaEAc6.1&omn=84532370470
https://us06web.zoom.us/j/4603636838?pwd=Gx9rIRf5cUTPsZZ4pilDYkYWaaEAc6.1&omn=84532370470

IMPORTANT, PLEASE READ CAREFULLY

 To be able to make a meeting online, login via https://z0om.us/join site, enter ID instead
of “Meeting ID or Personal Link Name” and solidify the session.
The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
Speakers must be connected to the session 10 minutes before the presentation time.

Online presentations; Presentation time is 10 minutes. There is 5 minutes of question and
answer time.

e All congress participants can connect live and listen to all sessions.

* During the session, your camera should be turned on at least %70 of session period

* Moderator is responsible for the presentation and scientific discussion (question-answer)
section of the session.

TECHNICAL INFORMATION

* Make sure your computer has a microphone and is working.

* You should be able to use screen sharing feature in Zoom.

 Attendance certificates will be sent to you as pdf at the end of the congress.

e Moderator is responsible for the presentation and scientific discussion (question-answer)

section of the session.
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ONLINE

21.06.2025

SESSION-1 / HALL-5

[

London/ENGLAND

@

18:00-20:00

HEAD OF SESSION: Metin Uymaz SALAMCI
VICE CHAIR OF SESSION: Lecturer Muhammed Serif YOLUK

Author(s)

Affiliation

Title

Lecturer Muhammed Serif YOLUK

Assoc. Prof. Zeynep ALGIN
Prof. Dr. H. Murat ALGIN

Harran Universitesi, Sanlurfa
Teknik Bilimler Meslek
Yiiksekokulu
&

Harran Universitesi,
Miihendislik Fakiiltesi

VARIATION IN THE FLEXURAL
STRENGTH OF LIGHTWEIGHT MORTARS
PRODUCED WITH EXPANDED
VERMICULITE AGGREGATE UNDER THE
EFFECT OF ELEVATED TEMPERATURES

Adem TUNC
Nafel DOGDU )
Metin Uymaz SALAMCI

Graduate School of Natural and
Applied Sciences, Gazi
University, Ankara, Tiirkiye
&

Vocational School of Technical
Sciences, Akdeniz University,
Antalya, Tiirkiye.

&

Department of Mechanical
Engineering, Gazi University,
Ankara, Tiirkiye.
Additive Manufacturing
Technologies Application and
Research Center (EKTAM),
Gazi University, Ankara,
Tiirkiye.

POWDER PRODUCTION OF ALUMINUM
ALLOYS FOR ADDITIVE
MANUFACTURING VIA ULTRASONIC
ATOMIZATION METHOD AND CHEMICAL
COMPOSITION VARIATION ANALYSIS

Dr. Sezer MORKAVUK

Karamanoglu Mehmetbey
University, Mechanical
Engineering Department,
Karaman, Tiirkiye

IMPACT OF AMPLITUDE IN SINUSOIDAL
EDGE TRIMMING OF GLASS FIBER
REINFORCED POLYMER COMPOSITES ON
CUTTING FORCES AND SURFACE
ROUGHNESS

Merve HATIPOGLU
ibrahim BACANAK
Serdar AYDOGDU

Demircioglu Group, R&D
Center

COMPARISON OF GAS METAL ARC
WELDING AND LASER WELDING
METHODS IN TERMS OF MECHANICAL
PERFORMANCE FOR AIR SUSPENSION
SYSTEM COMPONENTS USED IN HEAVY
COMMERCIAL VEHICLES

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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June 20-22, 2025 London/ ENGLAND
ONLINE
21.06.2025 SESSION-1 / HALL-6
PN
6 London/ENGLAND @ 18:00-20:00

HEAD OF SESSION: Ayse KANIK

VICE CHAIR OF SESSION: Moses Adeolu AGOI
Author(s) Affiliation Title
Federal University of
Agriculture Abeokuta, Ogun THE IMPACT OF AI INTELLIGENT
Nigeria. CONTROL SYSTEMS ON
Oluwadamilola Peace AGOI & SUSTAINABLE AGRICULTURAL
Moses Adeolu AGOI Lagos State University of PRACTICES: EVOLVING FROM
Oluwanifemi Opeyemi AGOI Education, Lagos Nigeria. SMART TECHNOLOGY TO SMART
& ECOSYSTEM
Obafemi Awolowo
University, Osun Nigeria.
Konya Teknik Universitesi, | USED CAR PRICE PREDICTION USING
Ayse KANIK Miihendislik Ve Doga LINEAR REGRESSION AND RANDOM
Prof. Dr. Giilay TEZEL Bilimleri Fakiiltesi FOREST ALGORITHMS
Ankara Yildirim Beyazit

Universitesi, Fen Bilimleri
EVOLUTION OF RELIABILITY AND

Enstitlisii
Ayyiice Sena GULPINAR & RISK APPROACHES IN
Asst. Prof. Zeynep Huri OZKUL Ankara Yildirnm Beyazit GEOTECHNICAL ENGINEERING: A
BIRGOREN Universitesi, Mithendislik ve LITERATURE-BASED ASSESSMENT
Doga Bilimleri Fakiiltesi,
Insaat Miihendisligi,
Geoteknik
PERFORMANCE ANALYSIS OF THE
Konya Teknik Universitesi, A*ALGORITHM FOR OBSTACLE
Ayse KANIK Miihendislik Ve Doga AVOIDANCE IN AUTONOMOUS
Bilimleri Fakiiltesi SYSTEMS AND COMPARATIVE
EVALUATION

WITH THE DIJKSTRA ALGORITHM

All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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June 20-22, 2025 London/ENGLAND

ONLINE
21.06.2025 SESSION-2 / HALL-3

© @
London/ENGLAND 04:00-06:00

HEAD OF SESSION: Prof. Rajiv SHARMA
VICE CHAIR OF SESSION: Dr. Kittisak LERTCHAI

Author(s) Affiliation Title
Dr. Ayesha KHAN University of the SUSTAINABLE WATER
Punjab, Pakistan MANAGEMENT IN ARID
REGIONS
Prof. Rajiv SHARMA Delhi University, India MACHINE LEARNING
APPROACHES IN CANCER
DETECTION
Dr. Nurul Aini ZAHID University of Malaya, | HALAL FOOD SUPPLY CHAIN
Malaysia AND CONSUMER TRUST
Miguel SANTOS University of the PUBLIC HEALTH CHALLENGES
Philippines Manila, IN POST-PANDEMIC URBAN
Philippines AREAS
Dr. Kittisak LERTCHAI Chulalongkorn SMART AGRICULTURE USING
University, Tayland IOT IN SOUTHEAST ASIA
Dr. Sara RIZVI Lahore College for GENDER-BASED ANALYSIS OF
Women University, EDUCATION POLICIES
Pakistan
Priya DESAI IIT Bombay, India GREEN HYDROGEN
PRODUCTION USING
NANOCATALYSTS
All participants must join the conference 10 minutes before the session time.
Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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ONLINE

21.06.2025

SESSION-2 / HALL-4

©

London/ENGLAND

@

04:00-06:00

HEAD OF SESSION: Dr. Ahmad FAISAL
VICE CHAIR OF SESSION: Dr. Anil KUMAR

Author(s)

Affiliation

Title

Dr. Ahmad FAISAL

Universiti Kebangsaan

AI-DRIVEN FORECASTING
MODELS IN RENEWABLE

University, India

Malaysia, Malaysia ENERGY SYSTEMS
Carla MENDOZA Ateneo de Manila DIGITAL LITERACY AND
University, Philippines | SOCIOECONOMIC MOBILITY IN
RURAL COMMUNITIES
Dr. Napat CHAIYASIT Mahidol University, NEUROSCIENCE TRENDS IN
Tayland STROKE REHABILITATION
Farooq JAMEEL Quaid-i-Azam BLOCKCHAIN TECHNOLOGY
University, Pakistan IN PUBLIC ADMINISTRATION
Anil KUMAR Banaras Hindu SOIL EROSION MODELING IN

THE GANGES RIVER BASIN

Dr. Siti Mariam HASSAN

International Islamic
University Malaysia,
Malaysia

ROLE OF ISLAMIC FINANCE IN
STARTUP ECOSYSTEMS

Dr. Jasmine TORRES

University of Santo
Tomas, Philippines

EDUCATION STRATEGIES FOR
ENHANCING STEM LEARNING
IN HIGH SCHOOLS

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.
Kindly keep your cameras on till the end of the session.
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INTERNATIONAL 4% AL-JAZEERA ENGINEERING
AND APPLIED SCIENCES CONGRESS

CONTENT
CONFERENCE ID I
ORGANIZING COMMITTEE I1
SCIENTIFIC BOARD MEMBERS IT1
PROGRAM Vv
CONTENT VI
AUTHOR(S) AFFILIATION TITLE PAGE
NUMBER
)
VARIATION IN THE FLEXURAL
Harran Universitesi, Sanliurfa STRENGTH OF LIGHTWEIGHT
Lecturer Muhammed Serif Teknik Bilimler Meslek MORTARS
YOLUK Yiiksekokulu PRODUCED WITH EXPANDED 1-3
Assoc. Prof. Zeynep ALGIN & VERMICULITE AGGREGATE
Prof. Dr. H. Murat ALGIN Harran Universitesi, UNDER THE EFFECT OF
Miihendislik Fakiiltesi ELEVATED TEMPERATURES
2)
Graduate School of Natural and
Applied Sciences, Gazi
University, Ankara, Tiirkiye
&
Vocational School of Technical POWDER PRODUCTION OF
Sciences, Akdeniz University, ALUMINUM ALLOYS FOR
Adem TUNC Antalya, Tiirkiye.
Nafel DOGDU &
Metin Uymaz SALAMCI

Department of Mechanical
Engineering, Gazi University,

ADDITIVE MANUFACTURING

VIA ULTRASONIC

4-13
ATOMIZATION METHOD AND
CHEMICAL COMPOSITION
Ankara, Tirkiye. VARIATION ANALYSIS
Additive Manufacturing
Technologies Application and
Research Center (EKTAM), Gazi
University, Ankara, Tiirkiye.
3)
IMPACT OF AMPLITUDE IN
Karamanoglu Mehmetbey SINUSOIDAL EDGE TRIMMING
University, Mechanical OF GLASS FIBER
Dr. Sezer MORKAVUK Engineering Department, REINFORCED POLYMER 14-20
Karaman, Tiirkiye COMPOSITES ON CUTTING
FORCES AND SURFACE
ROUGHNESS
4)
COMPARISON OF GAS METAL
Merve HATIPOGLU Demircioglu Group, R&D
Ibrahim BACANAK
Serdar AYDOGDU

Center

ARC WELDING AND LASER

METHODS IN TERMS OF

WELDING

21-22

MECHANICAL PERFORMANCE
FOR AIR SUSPENSION SYSTEM
COMPONENTS USED IN HEAVY

COMMERCIAL VEHICLES

ISBN: 978-625-6997-71-4
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Oluwadamilola Peace AGOI

Federal University of Agriculture
Abeokuta, Ogun Nigeria.

&
Lagos State University of

THE IMPACT OF Al
INTELLIGENT CONTROL
SYSTEMS ON

Moses Adeolu AGOI Education, Lagos Nigeria. SUSTAINABLE AGRICULTURAL 23-30
Oluwanifemi Opeyemi AGOI & PRACTICES: EVOLVING FROM
Obafemi Awolowo University, SMART TECHNOLOGY TO
Osun Nigeria. SMART ECOSYSTEM
Konya Teknik Universitesi, USED CAR PRICE PREDICTION
Ayse KANIK Miihendislik Ve Doga Bilimleri USING LINEAR REGRESSION
Prof. Dr. Giilay TEZEL Fakiiltesi AND RANDOM 31-32
FOREST ALGORITHMS
Ankara Yildirim Beyazit
Universitesi, Fen Bilimleri
Enstitiist EVOLUTION OF RELIABILITY
Ayyiice Sena GULPINAR & AND RISK APPROACHES IN
Asst. Prof. Zeynep Huri Ankara Yildirim Beyazit GEOTECHNICAL 33-43
OZKUL BIRGOREN Universitesi, Miihendislik ve ENGINEERING: A LITERATURE-
Doga Bilimleri Fakiiltesi, insaat BASED ASSESSMENT
Miihendisligi, Geoteknik
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Ozet

Enerji verimliligi, glinlimiizde yap1 sektoriinde hem ekonomik siirdiiriilebilirlik hem de ¢evresel
etkilerin azaltilmasi bakimindan kritik bir arastirma alani olarak 6ne ¢ikmaktadir. Binalarin
toplam enerji tiiketimindeki yiiksek orani, enerji performansi yiiksek yapt malzemelerinin
gelistirilmesini zorunlu kilmaktadir. Bu ¢ercevede, diisiik yogunluk, yeterli mekanik dayanim,
1s1 ve ses yaliimi ile yangina karsi direng gibi ¢ok yonli ozellikler sunan hafif yapi
malzemeleri 6n plana ¢ikmaktadir. Genlestirilmis perlit, pomza, genlestirilmis kil ve vermikiilit
gibi dogal kokenli hafif agregalar, bu gereksinimleri karsilayabilen potansiyel malzemeler
arasinda yer almaktadir. Bu agregalar, diisiik 6zgiil agirliklart sayesinde tasiyici sistem
tizerindeki yiikleri azaltarak deprem performansini artirmakta ve enerji kayiplarin1 minimize
ederek sera gaz1 emisyonlarinin azaltilmasina katki saglamaktadir. Genlestirilmis vermikiilit 1s1
ve ses yalitimi, soguk hava deposu izolasyonu, dekoratif uygulamalar, dokiimhane kaplamalari

ve atese dayanikli siva gibi alanlarda yaygin sekilde kullanilmaktadir. Ancak bu agregayla
tiretilen harglarin  mekanik dayanimlarimin  yetersiz kalmasi, yapisal uygulamalardaki

kullanimini sinirlamaktadir.

Bu ¢aligmada, genlestirilmis vermikiilit agregasinin yiizey 6zelliklerini iyilestirmek ve mekanik
performansini artirmak amaciyla, soguk baglama yontemiyle ¢imento ve silis dumani esasli ¢ok
katmanli kaplama islemi uygulanmistir. Farkli kalinliklarda kaplanmis agregalar hazirlanmis ve
bu agregalar dere kumu yerine %33, %66 ve %100 oranlarinda kullanilarak toplamda 12 farkli
hafif har¢ karistmi tasarlanmistir. Her biri 40 x 40 x 160 mm boyutlarinda olmak iizere toplam
108 adet har¢ numunesi iiretilmis ve tiim numuneler deney giiniine kadar su kiiriinde

bekletilmistir.

Her karisimdan iicer numune, referans egilme dayanimi tayini i¢in oda kosullarinda, iiger
numune 300 °C ve licer numune ise 600 °C sicaklikta 6 saat boyunca 1stya maruz birakildiktan
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sonra oda sicaklifina getirilerek egilme dayanimi testine tabi tutulmustur. Elde edilen sonuglara
gore, yer degistirme oran arttik¢a tiim gruplarda egilme dayanimi diismiis; ancak bu diislisiin
miktari, agregalarin kaplama kalinligina bagli olarak degisiklik gostermistir. Oda sicakliginda
test edilen numuneler arasinda, en diisiik egilme dayanimi degerleri kaplanmamis agregalarla
iiretilen karisimlarda gozlemlenmistir. Ozellikle %100 kaplanmamis vermikiilit agregasi iceren
karisima kiyasla, ayn1 oranda kaplanmis agregayla hazirlanan harcta yaklasik %200’e varan bir
dayanim artig1 saglanmistir. 300 °C’ye maruz birakilan numunelerde ise, kaplanmamis agregali
karisgimlar tim yer degistirme oranlarinda yaklasik %10’luk smirli bir dayanim kaybi
gosterirken, kaplanmis agregali karigimlarda bu kayiplar %35 ile %65 arasinda degismis ve yer
degistirme orani arttikga kayip orami belirgin bicimde artmustir. Ote yandan, 600 °C’de test
edilen numuneler, yiiksek sicaklik etkisi altinda genlestirilmis vermikiilit agregalarinin daha
kararli bir mekanik performans sergiledigini gostermistir. Kaplanmamis agregali numunelerde
yer degistirme orani arttikca egilme dayanimi kaybi azalmakta; %33 oraninda yaklasik %50
olan kayip, %100 oraninda yalnizca %21’e kadar diigmektedir. Bu durum, kaplanmamis
agregali karigimlarda 1s1l hasarin yer degistirme orani ile sinirlandigini gostermektedir. Buna
karsin, kaplanmis agregali numunelerde egilme dayanimi kayb1 %58 ila %69 arasinda degismis
ve tiim yer degistirme oranlarinda kaplanmamis agregaya kiyasla daha yiliksek seviyelerde
seyretmistir. Sonu¢ olarak, soguk baglama yontemiyle kaplanmis genlestirilmis vermikiilit
agregalarinin, ortam kosullarinda egilme dayanimini énemli Slgiide artirdigi; ancak yiiksek
sicaklik altinda kaplanmamis agregalara kiyasla daha fazla dayanim kaybina neden oldugu

belirlenmistir.

Anahtar Kelimeler: Hafif Harg¢, Genlestirilmis Vermikiilit, Cok Katmanli Kaplama, Yiiksek
Sicaklik.

Abstract

Energy efficiency has become a pivotal research topic in the construction industry, with
significant implications for economic sustainability and environmental impact reduction. The
significant contribution of the building sector to total energy consumption necessitates the
development of building materials with high energy performance. In this context, lightweight
construction materials that offer multifunctional properties such as low density, adequate
mechanical strength, thermal and sound insulation, and fire resistance are becoming
increasingly prominent. It is evident that natural lightweight aggregates, including but not
limited to expanded perlite, pumice, expanded clay, and vermiculite, have the potential to
satisfy the aforementioned requirements. The utilisation of these aggregates in construction
leads to a reduction in loadings on the structural system due to their low specific gravity. This,
in turn, enhances seismic performance and minimises energy losses, thereby contributing to a
reduction in greenhouse gas emissions. Expanded vermiculite is a material that has a variety of
applications. These include thermal and sound insulation, cold storage insulation, decorative
applications, foundry coatings and fire-resistant mortars. Nevertheless, the inadequate
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mechanical strength of mortars produced with this aggregate restricts their utilisation in
structural applications.

In this study, a multi-layer coating process based on cement and silica fume was applied using
the cold bonding method to improve the surface properties and increase the mechanical
performance of expanded vermiculite aggregate. Aggregates with varying thicknesses were
prepared and utilised in place of river sand at ratios of 33%, 66%, and 100%, yielding a total of
12 distinctive lightweight mortar mixtures. A total of 108 mortar samples, each measuring 40 x
40 x 160 mm, were produced, and the tests were applied to the 28-day cured specimens.

Subsequently, three samples from each mixture were subjected to flexural strength testing
under ambient conditions to determine the reference flexural strength. Furthermore, three
samples were exposed to 300°C for six hours, and three samples were exposed to 600°C for six
hours, followed by cooling to room temperature. Subsequent to this, the samples were tested
for flexural strength. The findings of the study indicate that as the aggregate replacement ratio
increases, there is a reciprocal decline in flexural strength across all test groups. However, the
extent of this decline is contingent on the coating thickness of the aggregates. Among the
samples that were tested at room temperature, the lowest flexural strength values were observed
in mixtures produced with uncoated aggregates. In comparison with the mixture containing
100% uncoated vermiculite aggregates, the mortar prepared with the same proportion of coated
aggregates exhibited an increase in strength of approximately 200%. In samples exposed to
300°C, uncoated aggregate mixtures demonstrated a restricted strength reduction of
approximately 10% across all replacement ratios. Conversely, coated aggregate mixtures
exhibited a loss ranging from 35% to 65%, with the rate of loss demonstrating a substantial
increase as the replacement ratio increased. Conversely, samples tested at 600°C demonstrated
that expanded vermiculite aggregates exhibit more stable mechanical performance under high-
temperature conditions. In uncoated aggregate samples, the reduction in flexural strength is
observed to decrease as the replacement ratio increases; the loss, which is approximately 50%
at a 33% replacement ratio, is reduced to only 21% at a 100% replacement ratio. This finding
suggests that the occurrence of thermal damage in uncoated aggregate mixtures is constrained
by the replacement ratio. Conversely, the reduction in flexural strength of coated aggregate
samples exhibited a range from 58% to 69%, persistently maintaining higher levels in
comparison to uncoated aggregates across all replacement ratios. In conclusion, it has been
determined that multi-layer coated expanded vermiculite aggregates significantly increase
flexural strength under ambient conditions; however, they cause greater strength loss compared
to uncoated aggregates at elevated temperatures.

Keywords: Lightweight mortar, expanded vermiculite, multi-layer coating, elevated

temperature.
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POWDER PRODUCTION OF ALUMINUM ALLOYS FOR ADDITIVE
MANUFACTURING VIA ULTRASONIC ATOMIZATION METHOD AND
CHEMICAL COMPOSITION VARIATION ANALYSIS

Adem TUNC!", Nafel DOGDU %2, Metin Uymaz SALAMC]3#I2

! Graduate School of Natural and Applied Sciences, Gazi University, Ankara, Tiirkiye

2 Vocational School of Technical Sciences, Akdeniz University, Antalya, Tiirkiye.

3 Department of Mechanical Engineering, Gazi University, Ankara, Tiirkiye.

*Additive Manufacturing Technologies Application and Research Center (EKTAM), Gazi
University, Ankara, Tiirkiye.

ABSTRACT

7000 series aluminum alloys are widely used in the aerospace industry due to their high
strength, toughness, and corrosion resistance. For example, 7050 aluminum alloy is
commonly employed; however, conventional manufacturing processes generate a
considerable amount of scrap. This study aims to produce metal powders suitable for
additive manufacturing using these scrap materials, thereby contributing to the circular
economy and reducing material costs. Spherical and homogeneous metal powders were
produced from scrap materials using an induction melting—ultrasonic atomization device.
Both the produced powders and the raw samples from the same batch were analyzed in
terms of chemical composition using the XRF method. When comparing the chemical
composition of the raw scrap material and the produced powder, a decrease in weight
percentage was observed in Mg (0.29%), Si (0.483%), Cu (0.153%), Zn (0.588%), and Zr
(0.012%), indicating slight evaporation of some elements during induction melting. The
chemical composition of the produced powder matches the standard chemical composition
of the Al 7050 alloy. Although there are slight changes in the chemical composition of the
material, the produced powder still meets the standards of the 7050 series alloy. This
indicates that the produced powders are suitable for use in additive manufacturing
applications.

Keywords: Powder Metallurgy, 7050 Alloy, XRF, Induction, Ultrasonic Powder
Production

OZET

7000 Serisi aliiminyum alasimlari yiiksek mukavemeti, toklugu ve korozyona karsi direnci
nedeniyle havacilik sektdriinde yaygin olarak kullanilmaktadir. Ornegin, 7050 aliiminyum
alasimi yaygin olarak kullanilmakla birlikte geleneksel tiretim yontemleri ile parga tiretimi
sonucu Onemli miktarda atik ortaya g¢ikmaktadir. Bu calismada s6z konusu atik
malzemelerin geri doniisiimiiyle, hem dongiisel ekonomiye katki saglanmasi hem
maliyetlerinin azaltilmas1 hem de atik malzemelerin eklemeli imalatta kullanilmasina
yonelik metal toz iiretimi hedeflenmistir. Indiiksiyon ergitmeli- ultrasonik atomizasyon
cihazi kullanilarak atik malzemelerden kiiresel ve homojen metal tozlar iiretilmistir.
Uretilen tozlar ile ayni partiden alinan ham numuneler, XRF ydntemiyle kimyasal bilesim
acisindan analiz edilmistir. Atik ham malzemenin kimyasal analiz sonuglari ile iiretilen toz
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numunesi kimyasal analiz sonuglar1 arasinda, agirlik olarak Mg’da % 0,29, Si’da % 0,483,
Cu’da 0,153, Zn’da % 0,588 ve Zr’da 0,012 oraninda azalma oldugu belirlenmistir. Bu
durum indiiksiyonla ergime esnasinda 7050 alasiminin ig¢erisindeki bazi elementlerden bir
miktar buharlasma oldugunu gostermektedir. Uretilen tozun kimyasal kompozisyonu ile
Al 7050 alasimin standartlardaki kimyasal kompozisyonu ortiismektedir. Malzemenin
kimyasal kompozisyonunda bir miktar degisme olsa da iiretilen tozun hala 7050 serisi
alasim standartlarim1 sagladig1 goriilmiistiir. Bu durum f{iretilen tozlarin eklemeli imalat
uygulamalarinda kullanilabilecegini gostermektedir.

Anahtar Kelimeler: Toz metaliitjisi, 7050 Alasimi, XRF, Indiiksiyon, Ultrasonik Toz
Uretimi

1.Giris

Havacilik ve uzay sanayii, her gecen giin daha hafif ancak ayn1 zamanda daha dayanikli
malzemelere duyulan ihtiyaci artirmaktadir. Bu sektdrde kullanilan malzemelerin yalnizca
yliksek mukavemetli olmas1 yeterli olmayip, ayni zamanda korozyon ve yorulmaya karsi
direncli, uzun Omiirlii olmalar1 da beklenmektedir. Bu 6zellikleri bir arada sunabilen az
sayidaki malzeme grubundan biri de 7000 serisi aliiminyum alasimlaridir. Bu serinin 6ne
c¢ikan iiyelerinden 7050 aliiminyum alagima, sahip oldugu yiiksek dayanim ve iyi korozyon
direnci sayesinde ucak govdeleri ve inis takimlart gibi kritik pargalarda uzun yillardir
giivenle kullanilmaktadir [1].

Ancak bu degerli alasimin geleneksel iiretim yontemleri ile islenmesi sirasinda 6nemli
miktarda atik olusmaktadir. Bu atiklar c¢ogu zaman disiik kaliteli alanlarda
degerlendirilmekte ya da tamamen kaybedilmektedir. Halbuki bu atiklarin yeniden
degerlendirilmesi hem ekonomik kazang saglayabilir hem de cevresel siirdiiriilebilirlige
katkida bulunabilir [2].

Bu noktada gelisen eklemeli imalat teknolojileri one c¢ikmaktadir. Eklemeli imalat,
parcalar1 katman katman iiretilir. Malzeme israfin1 azaltan ve karmagik geometriye sahip
yapilar1 kolayca imal etmeyi saglayan modern bir {iretim teknigidir. Ancak bu yontemin
etkin olarak kullanilabilmesi i¢in, kullanilacak metal tozlarin 6zellikle kiiresel geometrili,
homojen yapili ve uygun tane boyut dagilimina sahip olmasi gerekir [2].

Metal toz tiretiminde geleneksel olarak gaz atomizasyonu yaygin bicimde kullanilmakla
birlikte, bu yontem yiiksek enerji tiiketimi ve ekipman maliyetleri nedeniyle dezavantajlara
sahiptir. Son yillarda alternatif olarak gelisen ultrasonik atomizasyon yontemi, daha diisiik
enerji tikketimi ve daha kiiresel, homojen partikiil yapisi sayesinde dikkat cekmektedir [3].
Bu yontemde, ergimis metal yiiksek frekansli ultrasonik titresimler yoluyla kiiciik
damlaciklara ayrilarak katilasir ve toz haline gelir.

Priyadarshi ve arkadaslar1 tarafindan yapilan ¢alismada, ultrasonik atomizasyon
mekanizmasi1 ayritili bicimde incelenmis; bu yontemin metal tozu iiretiminde sagladig:
avantajlar deneysel olarak ortaya konmustur [4]. Ozellikle aliiminyum alagimlarmin bu
yontemle kiiresel ve homojen partikiiller halinde {iretilebildigi gdsterilmistir. Benzer
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sekilde Kustron ve arkadaslar1 yiiksek giiclii ultrasonik sistemlerin verimli ve kararli toz
iiretimi sagladigini vurgulamistir(5].

Bu c¢alismada, 7050 aliiminyum alagimlarinin malzeme atiklarinin geri doniisiimiiyle hem
dongiisel ekonomiye katki saglanmasi hem maliyetlerinin azaltilmasi hem de atik
malzemelerin eklemeli imalatta kullanilmasina yonelik metal toz iiretimi amaglanmistir.
Bu kapsamda, once 7050 aliiminyum alagiminin ilk hali X-151m1 Floresans (XRF)
yontemiyle analiz edilerek referans bilesimi elde edilmistir. Daha sonra bu malzeme
eritilerek ultrasonik atomizasyon yontemiyle toz haline getirilmis ve lretilen toz 6rnegi
tekrar XRF analizine tabi tutulmustur. Bu sayede, tiretim siireci sirasinda gergeklesen olasi
elemental kayiplar ya da degisimler degerlendirilmis ve elde edilen sonuglar
yorumlanmustir.

2. MALZEME VE METOD

TUSAS iiretim uygulamalarindan 7050 alliminyum alasimina ait atik numuneler temin
edilmistir. 7050 serisi aliminyum alagimi; yiiksek mukavemeti, gerilim korozyon ¢atlagina
kars1 direnci ve toklugu ile havacilik sinift bir alasimdir. Bu nedenle 7050 aliiminyum,
gbovde cerceveleri, bolmeler ve kanat kaplamalar1 gibi kritik ucak bilesenlerinde yaygin
olarak kullanilmaktadir. Al 7050 alasiminin agirlik ylizdesine gore kimyasal bilesimi Tablo
1’de verilmistir.

Element|Al |Zr |Si |[Fe Mn|Mg|Cr Ti |Diger

|5

— 1.9

b
=
[

[

Min 87.3||0.08|- |-

N
(=) =

.6](0.1 (2.6/{|0.04{/6.7]|0.06|/0.2

[\S}

Max 90.3(/0.15||0.12/|0.15

Tablo 1. Al 7050 alagiminin kimyagbilesimi (Aglr?kga %) [6]

Alasimin bazi fiziksel ve mekanik 6zellikleri ise Tablo 2 ve Tablo 3'te sunulmustur.

Ozellik Deger

Yogunluk 2,83 g/cm?

Erime Noktasi 488 °C

Genlesme Katsay1s1|22,1 pum/m-°C

lastisite Moduli 71 GPa
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Ozellik Deger
Elektriksel Direng |35 % IACS
Is1 Iletkenligi 140 W/m-K

Tablo 2. Al 7050 alagiminin fiziksel 6zellikleri [7]

Tablo 3. Al 7050 alasiminin mekanik 6zellikleri

Ozellik Deger
Maksimum Cekme Dayanimi|440 MPa
Akma Dayanimi 530 MPa
Kesme Dayanimi 310 MPa
Uzama (A50 mm) %38
150 HB

Sertlik

Tablo 3. Al 7050 alasiminin mekanik 6zellikleri [7]

Toz iiretimi, Gazi Universitesi Eklemeli Imalat Teknolojileri Uygulama ve Arastirma

Merkezi (EKTAM) biinyesinde bulunan indiiksiyon ergitmeli-ultrasonik toz iiretim
atomizeri /ATO Lab+) caz ile gergeklestirilmistir. ATOLab+ cihazi, hazne igerisindeki

potada metal malzemeyi indiiksiyon yontemiyle ergitmekte ve ardindan platform tizerine
akan ergiyik, 35 kHz frekansindaki ultrasonik titresimlerle pulverize edilmektedir. Uretim

ortamina argon gazi verilerek oksidasyon onlenmektedir.
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Sekil 2. ATO Lab+ cihazi ile toz iiretim parametreleri
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Sekil 3. ATO Lab+ Cihazi ile Uretilen Toz

X-151m1 Floresans (XRF) yontemi, malzemenin elemental bilesimini belirlemek amaciyla
kullanilmistir. Bu analiz, kat1, s1vi ve toz 6rneklerde tahribatsiz sekilde calisabilen etkili

bir tekniktir. Bu ¢alismada hem hammadde numunesi hem de elde edilen toz numunesi

XRF analizi ile karakterize edilmistir.
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Sekil 4. XRF analizi i¢cin gonderilmis ham ve toz numuneler goriilmektedir.

Analizler, Troy-Met Kalite Kontrol Sistemleri Ltd. Sti. laboratuvarinda
gergeklestirilmistir. Kullanilan cihaz Olympus Vanta Max olup 50 kV genis alan SDD
dedektore sahiptir. Numuneler 60 saniye boyunca ii¢ tekrar alinarak analiz edilmis ve
ortalama degerler raporlanmustir.

Analiz Raporlar:

Time  :2025-06-11 10:44:35 Method : AlloyPlus
Daily ID : 1-RP2.
Serial Number :941663
Elapsed Time :60s

Spectrum
Chemistry

7050 " Beam1l

i §

Elapsed time: 60.05

# 10000
2
Mg 232 020 |m - g 7500
Al 88.04 021 = [
si 0.584 0.024 o 5000
Ti 0.050 0.015 =
o 0.006 0.004 [ =0
Mn 0.009 0.003 4
Fe 0.040 0.004
cu 2360 0.037
Zn 6472 0.098
zr 0.105 0.002
Mo 0.0050 0.0006 Resid. 0.1
Pb 0.0010 0.0006 Resid. 0.1
P ND <0.003
s ND <0.002
sc ND <0.002
v ND <0.007
o ND <0.005
N ND <0.002
st ND <0.0009
Nb ND <0.002
Pd ND <0.017
Ag ND <0.018
cd ND <0.020
sn ND <0.033
sb ND <0.049

Sekil 5. XRF analiz proses fotografi ve raporlama

ISBN: 978-625-6997-71-4 10
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Method : AlloyPlus
Daily 1D : 2A

Time :2025-06-11 10:46:42

Serial Number ;941663
Elapsed Time :0s

Chemistry

Elapsed time: 0.0s

Mg 239 0.20

Al 858.03 0.21

S 0.583 0.024
Ti 0.046 0.015
Cr 0.007 0.004
Mn 0.007 0.003
Fe 0.038 0.004
Ni 0.001 0.002
Cu 2.353 0.037
Zn 6.440 0.087
Zr 0.104 0.002
Mo 0.0043 0.0006
Pb 0.0003 0.0005

Sekil 6. Ham numuneye ait XRF teknigi ile li¢ tekrarli analiz sonucu ortalama

degerler

ISBN: 978-625-6997-71-4
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Time :2025-06-02 07:16:20 Method : AlloyPlus
Daily 1D : 6A

Serial Number :941663
Elapsed Time :0s

Chemistry

Elapsed time: 0.0s

El % +/-30
Mg 2.05 0.23
Al 89.36 0.23

si 0.100 0.017
Ti 0.259 0.024
v 0.017 0.010
cr 0.015 0.005
Mn 0.011 0.004
Fe 0.043 0.004
Ni 0.001 0.002
Cu 2.200 0.035
In 5.852 0.089
zr 0.092 0.002
Mo 0.0038 0.0006
Pb 0.0009 0.0005

Sekil 7. Toz numuneye ait XRF teknigi ile ii¢ tekrarli analiz sonucu ortalama degerler
3. SONUCLAR

Toz iiretimi 6ncesinde ve sonrasinda elde edilen numuneler X-151n1 Floresans (XRF) analizi
ile kimyasal bilesim agisindan karsilagtirilmistir. Analiz sonuglari, iiretim siireci sirasinda
alagimin bazi bilesenlerinde, 6zellikle buharlasan elementlerde, sinirli diizeyde kiitle kayb1
meydana geldigini ortaya koymustur. Uretilen toz numunelerinde, ilk hammaddeye
kiyasla; magnezyum (Mg)’da %0,29, silisyum (Si)’da %0,483, bakir (Cu)’da %0,153,
¢inko (Zn)’da %0,588 ve zirkonyum (Zr)’da %0,012 oraninda azalma tespit edilmistir. Bu
durum, yiiksek sicaklikta gergeklesen indiiksiyon ergitme islemi sirasinda s6z konusu
elementlerin buharlagarak sistemden uzaklastigin1 gostermektedir. Literatiirde de benzer
sekilde, ozellikle Mg ve Zn gibi diisiik kaynama noktasina sahip elementlerin yiiksek
sicakliklt islem kosullarinda buharlagma egilimi gosterdigi ifade edilmektedir.

Buna karsin, elde edilen tozlarin genel kimyasal bilesimi, ASTM standardinda belirtilen
Al17050 alagimi sinir degerleri ile biiyiik oranda uyumludur. Elemental azalmalar, alagimin
siif disina ¢ikmasina neden olmamis, iiretilen tozun hala 7050 serisi olarak
siiflandirilabilir nitelikte oldugu belirlenmistir. Bu bulgu, malzemenin yeniden kullanim
potansiyelini dogrulamakta ve s6z konusu tozlarin eklemeli imalat siire¢lerinde dogrudan
kullanilabilecegine isaret etmektedir. Nitekim, tozlarin uygun kimyasal bilesime sahip
olmasi, ergitme davranislari, mikro yap1 kararlilifi ve nihai mekanik 6zellikler {izerinde
dogrudan etkilidir.

Sonug olarak, bu calisma; yliksek performansli aliminyum alasimlarinin, ileri diizey toz

tiretim teknolojileri ile yeniden degerlendirilerek katmanli imalat teknolojilerine
kazandirilabilecegini gostermistir. Bu yaklasim, hem ekonomik agidan malzeme geri

ISBN: 978-625-6997-71-4
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kazanimi saglayarak maliyetlerin diisliriilmesine katkida bulunmakta, hem de dongiisel
ekonomi ve siirdiiriilebilir iiretim ilkeleriyle uyumlu bir yontem olarak dikkat cekmektedir.
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ABSTRACT

Glass fiber reinforced plastics (GFRP) are the most preferred composites in industrial

applications due to their excellent properties as well as economical cost. Following the
removal of the composites from the mold, they are subjected to edge trimming in order to
remove any excess part from the production process and obtain final shape. Due to the
anisotropic structure of composites, some damages, especially delamination, may occur
during machining. Consequently, it is imperative to process the composites in a manner that
generates minimal cutting forces and preserves the integrity of the surface quality. The
present study investigates the edge trimming of GFRP with linear and sinusoidal tool paths of

different amplitudes, examining the cutting forces in detail. Furthermore, the impact of
varying tool paths on surface roughness was thoroughly examined. The results show that

sinusoidal milling generates a lower resultant force in comparison to linear milling. However,
an increase in amplitude is accompanied by an increase in resultant force, whilst surface

roughness is reduced.
Keywords: Edge trimming, Glass fiber, milling, sinusoidal milling, tool paths

INTRODUCTION

Composite materials are defined as new materials formed by the combination of at least two
different materials at the macro level. In composite materials, which are constituted by two
components (i.e. the matrix and the reinforcement element), the latter provides the composite

with load-bearing properties, as the name suggests. The primary function of the matrix is to
hold the reinforcement elements together and to distribute the load homogeneously. The
matrix material can be ceramic, metal or polymer, while glass, carbon, basalt, aramid and
natural fibres are used as reinforcement elements [1, 2]. Despite the existence of different
reinforcement elements and matrix material alternatives, glass fiber reinforced plastics
(GFRP) and carbon fiber reinforced plastics (CFRP) are widely used in the industry, and it is
stated that GFRP constituted the highest volume in the market [3, 4]. The reasons behind

GFRP's widespread preference in the industry include its cost-effectiveness and properties
such as high specific strength, lightness, high fracture toughness, and excellent corrosion

resistance [5, 6].

ISBN: 978-625-6997-71-4 14
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Despite being produced close to net shape, composite parts require trimming after demolding
to achieve the desired final shape and tolerances [7]. However, during the processing of fiber-
reinforced plastics, undesirable damages such as delamination, fiber pull out, and matrix
crack may occur, which can deteriorate the surface quality and adversely impact the
performance of the composite [5, 8]. For this reason, many researchers have focused on
improving the machinability of GFRP. Davim et al. [9] investigated milling GFRP produced
with hand-lay-up method and evaluated machinability considering cutting forces,
delamination, surface roughness, and dimensional precision. Ghalme et al. [8] optimized
cutting parameters in milling GFRP and reported cutting speed was more effective on surface
roughness. Slamani et al. [2] investigated and compared edge trimming of flax and glass fiber
reinforced plastics. They reported that the cutting tool type had a significant effect on
delamination and the two-flute polycrystalline Diamond end mill was more suitable for
GFRP. Abburi Lakshman and Prakash et al. [10] researched the influence of fiber orientation
on the milling of GFRP considering cutting forces, surface quality, and machinability index. It
was stressed that fiber orientation significantly affects machinability. Schrab et al. [3]
investigated edge trimming of uni-directional GFRP composites at different fiber angles using
diamond coated burr tool. They reported that orientation angle of the fiber significantly

influenced cutting forces, surface finish and uncut fiber formation.
Studies to improve the machinability of difficult-to-cut materials are ongoing, and especially
recently significant improvements have been achieved by sinusoidal tool milling instead of
linear milling. This machining strategy was applied for Ti-6Al1-4V alloy [11] and CFRP [12]
and significant improvements in cutting forces, surface quality were achieved. However, the
effect of this machining strategy on the machinability of GFRP has not yet been investigated.

Additionally, the effect of the amplitude value of the sinusoidal curve has not been
investigated in existing studies. In this study, the effects of sinusoidal tool paths with different

amplitudes on the cutting forces and surface quality in the side milling operation of GFRP

were experimentally investigated.

MATERIALS AND METHOD
In the present study, 0/90° bidirectional GFRP plates produced with the vacuum-assisted resin
transfer molding method were utilized as the workpiece. The thickness of the GFRP plate was

approximately 5.5 mm. Three samples with dimensions of 50 mm x 30 mm cut from the

GFRP plate for edge trimming experiments as shown in Fig. 1.

ISBN: 978-625-6997-71-4
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GFRP samples

Experimental setup Cutting strategy

Multiflute
cutting tool

Spindle S

Cutting tool

Mini clamp

Tool paths
.2sin(x)
/.~ sin(x)

N /_,‘:_~—~»—\57——,f * Linear

, VI ——

Fig. 1 Experimental setup and cutting strategy

Milling tests were performed on a three-axis vertical machining center. A mini clamp placed
on a dynamometer was used to rigidly fix the samples to the dynamometer and the forces
recorded during tests. The cutting tests were performed using 3 different tool paths with
constant cutting parameters (3000 rpm spindle speed, 500 mm/min feed rate, and 4 mm radial
depth of cut). A multi flute solid carbide end mill with 8§ mm diameter was used as a cutting
tool. The edge trimming operation was carried out with three different tool paths illustrated in
Fig. 1. The first of these was straight edge milling with linear tool path, while the other two
were machining with a sinusoidal curve. In sinusoidal milling, the machining was carried out
with two different tool paths with amplitudes (A) of 1 mm (sin(x)) and 2 mm (2sin(x)).
During the experiments, the cutting forces in the X, Y and Z directions were measured with a
Kistler 9257b dynamometer and analyzed with Dynoware software. After the cutting
operations, the machined surfaces were examined with a Zygo Zegage 3D optical profiler and

the surface quality was analyzed.

FINDINGS AND DISSCUSSIONS

The changes in cutting forces in X, Y and Z directions over time depending on different tool
path strategies are given in Fig. 2. The initial column of the figure presents the cutting forces
that are generated along the sample, while the subsequent column offers an enlarged image
from a designated area, facilitating a more detailed examination of the alterations in forces.

ISBN: 978-625-6997-71-4 16
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Fig. 2 Cutting forces vs time graph depending on tool path strategy

The cutting force versus time results (Fig. 2) demonstrated a significant difference between
straight (linear) milling and sinusoidal milling. While the forces remained stable during
straight milling, as anticipated, the force signals exhibited a formation analogous to a
sinusoidal curve in sinusoidal milling. On the other hand, the maximum recorded force is
observed to be in the feed direction (i.e. in the X direction) in both milling strategies. Upon
examination of the amplitude value, it becomes evident that as the amplitude increases, the

forces demonstrate a more stable behaviour.

After the time-dependent analysis of the force data, filtering was performed and then the
maximum forces recorded during side milling are given in Fig. 3 depending on different tool
path strategies. An examination of the maximum forces in the feed direction (Fx) reveals that
the highest force occurs in straight milling followed by Sinusoidal milling with 1 mm and 2
mm amplitude respectively (Fig. 3). When the cutting forces (Fy) are examined, the
maximum force is again the highest in straight milling followed by Sinusoidal milling with 2
mm and 1 mm amplitude respectively. When the cutting force in the Z direction (Thrust
force) is examined, it is seen that the highest force occurred in Sinusoidal milling with 2 mm
amplitude and the lowest force occurred in straight milling. The increase in forces can be
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related to the chip load per unit time, i.e. the amount of chip that is removed. It can thus be
concluded that the magnitude of the feed force (Fx) is highest during linear milling, whilst the
thrust force exhibits its maximum value during sinusoidal milling with 2 mm amplitude.

80 74,91 74,67
68,08

70

260

62,15

59,79

Fx Fy Fz

B Straight milling ® Sinusoidal milling with 1 Amplitude B Sinusoidal milling with 2 Amplitude

Fig. 3. Maximum cutting forces recorded depending on tool path strategy

The different behaviors of the force components depending on the change in the tool path
made the comparison difficult. For this reason, in order to evaluate and compare the
maximum forces more easily, the resultant of the cutting forces is calculated with the help of

Equation 1 and the results are given in Table 1.

F, = x2+FyZ+ z2 (D

Table 1. Resultant cutting forces

Tool path Fx Fy Fz Fr
Linear (Straight) edge milling 74.91 62.15 21.21 99.619
Sinusoidal edge milling (A:1 mm) 68.08 44.76 40.62 91.040
Sinusoidal edge milling (A:2 mm) 59.79 55.99 74.67 110.839

When evaluated according to the resultant cutting forces (Table 1), it is seen that the lowest
force occurred in sinusoidal milling with 1 mm amplitude, and the highest force occurred in
sinusoidal milling with 2 mm amplitude. The resultant force is a significant factor in the
evaluation of milling machinability. It is thus concluded that sinusoidal milling with 1 mm

amplitude is improved machinability.

The variation in surface roughness values according to the tool path is illustrated in Fig. 4.
The surfaces were examined in three different regions of the same sample, and the average
results are shown in the graph. Selected surface roughness plots are also provided in the

figure.
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Fig. 4. Surface plots and average roughness (Ra) depending on tool path strategy

An evaluation of the machining strategies in relation to surface quality reveals that sinusoidal
milling with an amplitude of 2 mm achieves the best surface quality, while the lowest surface
quality is attained through straight edge milling. Particularly, compared to linear milling, the
surface roughness decreased by about 9% with 1 mm amplitude sinusoidal machining, while

it decreased by about 18% with 2 mm amplitude sinusoidal machining.

CONCLUSION

The edge milling machinability of GFRP with linear and two different amplitude sinusoidal
tool path strategies is investigated experimentally and the prominent results are given below:

. Sinusoidal milling improves the machinability of GFRP.
. The resultant cutting force was reduced by approximately 8% by sinusoidal milling.
. As the amplitude of the sinusoidal cutting tool path increases, the resultant force

increases even though a better surface is obtained.

. Sinusoidal milling with 1 mm amplitude is recommended for the edge milling of
GFRP composite since it gives the best results at the same cutting parameters in terms of both

surface roughness and cutting forces.
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Metal birlestirme teknolojileri, basta otomotiv ve makine sanayi olmak {iizere pek ¢ok
endistriyel alanda kritik rol oynamaktadir. Kaynak islemleri, iki metal malzemenin kalici
sekilde birlestirilmesini saglarken; secilen kaynak yontemine bagli olarak birlestirmenin
mekanik dayanimi, yiizey kalitesi ve iretim siireci iizerinde onemli etkiler yaratmaktadir.
Gazalt1 (MIG/MAG) ve lazer kaynak yontemleri, bu alanda yaygin olarak kullanilan iki modern
tekniktir. Gazalt1 kaynak yontemi, yiiksek niifuziyet kapasitesi ve saha uygulamalarindaki
esnekligiyle one cikarken; lazer kaynak, dar 1s1 girdisi, diisiik deformasyon ve yiiksek
hassasiyet avantajlar1 sunarak otomasyon sistemlerine daha wuygun bir alternatif
olusturmaktadir.Bu ¢alisma, agir ticari araclarin hava siispansiyon sistemlerinde geleneksel
olarak gazalt1 kaynagi ile birlestirilen sac metal elemanlarin, lazer kaynak yontemiyle alternatif
olarak birlestirilebilirligini arastirmay1 amac¢lamaktadir. Farkli kalinliklardaki (2,5 mm — 4 mm)
DD13 kalite ¢elik numuneler iizerinde hem lazer hem de gazalti kaynak islemleri uygulanmis;
numuneler ¢gekme testine tabi tutularak akma mukavemeti, gekme dayanimi ve kopma uzamasi
gibi temel mekanik parametreler karsilastirilmistir.

Caligmada elde edilen veriler, literatiirde yer alan kaynak yoOntemlerine iligkin mekanik
performans analizleri ile birlikte degerlendirilmis ve karsilastirmali olarak analiz edilmistir.
Farkli kaynak yOntemleriyle elde edilen birlesimlerin ¢ekme testi sonuclart detayli sekilde
incelenmis; akma mukavemeti, gekme dayanimi ve kopma uzamasi gibi parametreler {izerinden
yontemler arasi performans farklari ortaya konmustur. Bu kapsamda yiiriitiilen
degerlendirmeler, lazer ve gazalti kaynak yontemlerinin agir ticari araglarda kullanilan hava
slispansiyon sistem elemanlar1 acisindan iiretim verimliligi ve mekanik uygunluk kriterleri
dogrultusunda analiz edilmesine olanak saglamistir. Calisma, alternatif kaynak teknolojilerinin
uygulanabilirligini degerlendirmek iizere yontemsel bir zemin sunmakta; siire¢ optimizasyonu
ve kaynak teknigi se¢imi konularinda karar vericilere teknik bir referans olusturmaktadir.

Anahtar Kelimeler: Lazer kaynak, Gazalti kaynak (MIG/MAG), Cekme testi, Mekanik
dayanim

ISBN: 978-625-6997-71-4


https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000

QW AND 57
& M"G‘»

\\0“;\\. SCIEN”;./r
7
2
()
S ingnac®®

7
‘3’1//, \\0\$

www.ubsder.org

INTERNATIONAL 4% AL-JAZEERA ENGINEERING AND ACPLIED SCIENCES CONGRESS
Tune 20-22, 2025 London,/ENGLAND

ABSTRACT

Metal joining technologies play a critical role in many industrial sectors, particularly in the
automotive and machinery industries. Welding processes ensure the permanent joining of two
metal materials and significantly affect the mechanical strength, surface quality, and overall
production process, depending on the chosen welding method. Among the widely used modern
techniques in this field are Gas Metal Arc Welding (GMAW/MIG/MAG) and laser welding.
While gas metal arc welding stands out for its high penetration capability and flexibility in field
applications, laser welding offers advantages such as narrow heat-affected zones, low
deformation, and high precision, making it a more suitable alternative for automation systems.

This study aims to investigate the feasibility of using laser welding as an alternative to the
conventional gas metal arc welding method for joining sheet metal components used in the air
suspension systems of heavy commercial vehicles. Welding processes were applied to DD13-
grade steel specimens of various thicknesses (2.5 mm to 4 mm), and the specimens were
subjected to tensile testing to compare fundamental mechanical parameters such as yield
strength, tensile strength, and elongation at break.

The data obtained in the study were evaluated in conjunction with mechanical performance
analyses from the literature and analyzed comparatively. The tensile test results of joints
produced with different welding methods were examined in detail, and performance differences
between methods were revealed based on parameters such as yield strength, tensile strength,
and elongation. These evaluations made it possible to analyze the applicability of laser and gas
metal arc welding methods in terms of production efficiency and mechanical suitability,
specifically for components used in the air suspension systems of heavy-duty vehicles. The
study provides a methodological basis for assessing the applicability of alternative welding
technologies and serves as a technical reference for decision-makers regarding process
optimization and welding technique selection.

Keywords: Laser welding, Gas welding (MIG/MAG), Tensile test, Mechanical strength
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Abstract
The transformative impact of cutting-edge technology on education is immeasurable. The
education sector was among the pioneers that embrace the use of internet services and has
continued to explore the opportunities within its sphere. Today, the survival of academia
without internet services is hardly imaginable as the various fields of education have found
useful applications in online services, library catalogues, digital administrative systems and
electronic learning systems. Thus, the internet has been a vital tool that is driving institutions of
learning to greater heights in the journey of knowledge-based economy. This paper is a
quantitative survey on the application of internet services in the education sector. The paper
discussion provides an assessment of the relevance of internet utilization in learning fields.
Some of the challenges associated with the use of internet in education were highlighted. In
order to collect relevant data for the paper work, online Google form questionnaire instrument
was used to gather vital information from respondents and subjected to reliability analysis. In
conclusion, the paper affirmed that the internet is a major tool in the era of information and
ili > studies and

communication technology and it enhances the capability of students

professional career. Finally, recommendations were made
Keywords: Technology, Internet Services, Academics, Educational Management

INTRODUCTION

Internet Ser‘/ice N The incorporation of modern day technology into the
various sector of human society is increasingly having
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transformative impact on all aspects of human endeavor including the education industry.
Notably, among the pioneers to embrace the use of the internet is the education sector which has
since continued to explore the services offered by the internet within its institutions of learning.
The internet has essentially served as useful tool in various educational activities ranging from
teaching to research. It has also been used in different cognitive applications including online
services, library catalogues, digital administrative systems and electronic learning systems.
Higher institutions of learning are now investing on internet services because it is found to be
helpful as medium of information sharing. Internet services encompass all of the facilities of
the internet that assist in communication and collaboration; they include e-mail, Bulletin
board, File Transfer Protocol (FTP), Discussion group, Usenet and Google Classrooms.
Today, academia can hardly survive without internet services. Internet services are capable of
providing researchers and scholars with enabling environment to overcome the barriers of
communication and provide institutions of learning with the opportunity of presenting their
research findings to others across the world. Internet services enable: lecturers to download
free e-journals and e-books, prepare up-to-date lecture notes and send them to their students, use
e-mail for collaboration with their colleagues and update their knowledge. Students can also
use the internet services for other contemporary applications such as entertainment,
eMarking and eDating.

LITERATURE REVIEW

The internet is a worldwide network system that interconnects autonomous set of commercial,
business, public, academic and government networks in order to enable global
communication and access to information resources. Techopedia, (2020), sees the internet as
a worldwide communication system that composes of both hardware (i.e., computer, mobile
phone, etc. ) and infrastructure (i.e., protocol, mode of connectivity, etc. ). Yebowaah (2018),
identified the internet as the major information and communication technology that has caused
a global change in information quality. There are several services offered by the internet
including World Wide Web. According to Ameyaw & Asante (2016), the availability of
internet services is critical for the survival of all aspect of the society including education.
Yebowaah (2018) explains that the internet helps to gather various types of data that college
students and senior high school students use. Accessibility to internet resources and services is
therefore crucial for learners (Akande & Bamise, 2017). Munangatire (2021) reveals that that
the benefits of using online teaching and learning include flexibility, individualized learning
and increased interaction between teachers and students. Blackwell, et al. (2014) outlines the
devices that can be utilized as internet-based learning to include mobile phone, tablet, iPod,
laptop and other computing gadgets. Among the platforms that can be used for "internet-
based" learning include social media (Wolfson, et al., 2014), the web (Khatri, et al., 2016),
blog (Noel, L.,2015) & blog videos (Shih, R., 2010)
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Applications of Internet Services in Education
The internet offers various opportunities. Such as:-

1.

Information retrieval:

The key advantage of using the Internet is in the area of increased accessibility to
reference materials and data for all categories of its users. The internet allows users
with any software and hardware to retrieve the needed information from the network.
Individualized learning and teaching:

The importance of using internet services is in its prevalence of the “person-to-
person” communication on using the Net. Internet application in education
facilitates the practice of learners interacting directly with experts in the same or
different fields.

Group learning and teaching:

Many learners are accessible to online presentations or lectures material

that are partially or fully published on the Net using paradigms such as

electronic mail discussion lists (Listservs) and electronic bulletin board

(BBS) where students have access to “read-only” course notes.

Collaborative activities:

The Net is an environment essentially designed for collaborative work of group of
learners or researchers from various remote territories of educational spheres.

The Internet technology has given rooms for joint use of educational resources.

Challenges Associated with the Use of Internet in Education
Internet-based learning is very helpful in achieving educational objectives but it is still

experiencing many obstacles. These include:

l.

Distraction:

This is a major challenge where students’ extreme desire to use the Internet causes
renders them to unable to accomplish regular daily tasks. Studies have proven that
students are susceptible with difficulties such as anxiety, impulsive control and mood
disorders.

Spending Too Much Time Online:

In this situation, students are prone to ignoring their academics but rather spend more
time online. Many students devote less time to their studies and instead waste their
precious time talking with pals or watch movies over the Internet.

Privacy Issues:

The internet threatens students' data and privacy as hackers sometimes use the internet
to break into students' mobile phones or computer in order to steal their personal
information and also blackmail them.

Cyber bullying:

This is a common negative consequence of the use of the internet. Some mean
students use the internet to oppress or harm other fellow students.

Health Concerns:

The excessive use of the internet sometimes creates a number of health issues
including back pain, neck discomfort and eye pain. Also, the rays emitted from smart
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devices are known to cause various eye disorders resulting to eye health disorder such

as difficulty focusing and impaired vision.

MATERIALS AND METHODS
This paper adopts a quantitative survey approach on the relevance of internet services in

learning fields. The researcher interviewed 100 respondents including students, teaching and
non teaching staff from 10 selected schools from 5 different education zone in Lagos State,
Nigeria. In order to gather useful data for the paper write-up, carefully drafted copies of
questionnaires were administered the respondents using online Google form questionnaire
instrument. The responses were gathered and subjected to Cronbach’s alpha reliability
analysis. The result of 0.86 gave a good reliability index of the instrument. The entire exercise

took place within the space of 28 days before completion.

RESULT AND DISCUSSION
Fig.1: Chat Analysis
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What is the ‘Internet’? Response: The Internet is a vast configuration of
interconnected computers.

The graph plotted in figure 1 indicates that most of the respondents are technology inclined.
The respondents are fully aware that the internet is a vast configuration of interconnected
computers. According to the respondents, the internet consists of computer peripheral
components, satellites, telephone lines and numerous assorted device infrastructures. The
respondents further noted that the components of the internet encompasses of smaller
domestic, business, academic and government networks that convey various data and services
including file transfer, online chat, electronic mail, interlinked web pages and other web

résources.
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Fig.2: Chat Analysis
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How can the internet be used for educational purposes? Response: For
educational purposes, the internet is widely used to gather information and
to do research or add to the knowledge of various subjects.

The graph plotted in figure 2 reveals that the internet applications cut across a variety of
purposes including education. A higher number of the respondents inferred that the internet
can essentially serve a number of educational purposes especially in gathering vital data or
information and also for carryout research in various fields. Other uses of the internet include
collaborative learning, individualized learning, language learning, virtual tours and evaluation

purposes.

Fig.3: Chat Analysis
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Why is the Internet important in academia? Response: Access to an immense
amount of data.

The graph plotted in figure 3 depicts that majority of the respondents actually supports that
the internet is inferably important because gives not just tutor but learners the access to an
immense amount of data. According to the respondents, there are times when educators or
researchers need to acquire journals, books or other publications for academic purposes. The
internet provides them with the opportunities to acquire these materials in digital format with
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What are the effects of the Internet on students? Response: The internet allows

students to work at their own pace. However, it also has negative effects such

as addiction, and Cyberbullying. , and decreased face-to-face communication
skills.

The graph plotted in figure 4 shows that a greater number of respondents agree with the
statement that the internet allows students to work at their own pace. The respondents further
added that the internet enables asynchronous communication which is most suitable for those
who are anxious or may feel uncomfortable in conventional classrooms. In the cases of
students who are having difficulty with their schoolwork, they will be able to find useful
materials written by academicians and other professionals that may be of help. However, the
respondents emphasized that the internet also has its negative effects on students such as
online addiction and Cyberbullying.

Fig.5: Chat Analysis
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Why is internet services essentially effective for learning? Response: It is
flexible

The graph plotted in figure 5 signifies that a bigger amount of respondents asserted that the
internet can significantly be effective for learning. The respondents inferred that the internet
services are flexible. According to the respondents, using an online platform for educational
purposes allow for better academic work. Viz, the internet allows students to take control of
their own learning. More so, the internet provides access to a wide range of information

thereby enriching learning process.

ISBN: 978-625-6997-71-4



INTERNATIONAL 4% AL-JAZEERA ENGINEERING AND ACPLIED SCIENCES CONGRESS
Tune 20-22, 2025 London,/ENGLAND

QW AND 57
3 ”%%

K

\\0“;\\. SCIEN”;./r
2
()
S ingnac®®

7
‘3’1//, \\0\$

-
CONCLUSION
the internet to the education industry. The paper asserted that the significance of internet
services to academia cannot be over emphasized. This is achieved through the regular
exposure of internet users to up-dated information in the various fields of learning. This
paper evaluated the application of internet services and highlighted some of the challenges
confronted using the internet including distraction, spending too much time online, privacy
issues, cyber bullying and health concerns. Amidst these challenges, reduction in the cost of

using the internet could go a very long way to enable its users have more access to relevant

The discussion on this paper provides a quantitative assessment of the services provided by

and updated academic materials.

RECOMMENDATION
While this study, highlights the importance of the utilization of internet services in the
education sector, the under listed recommendation are necessary for optimizing the use of the

internet. Viz:-
1.
and stability in educational institutions.
The is need for extensive training at regular interval for students, teaching and non-

Government should as a matter of necessity improve the state of power availability
teaching staff of learning institutions on how to leverage the use of internet services in

2.
academia.

3. Educational managers should acquire high speed internet connectivity with maximum
bandwidth for academic use.

4. The charges for browsing should be minimized so that users access to the

internet can increase.
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FOREST ALGORITHMS

Ayse KANIK
Konya Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi
ORCID ID: https://orcid.org/0009-0008-8313-5141

Prof. Dr. Giillay TEZEL
Konya Teknik Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi

Ozet

Bu ¢aligmada, ikinci el otomobil piyasasinda arag fiyatlarinin tahmin edilmesi amaciyla
makine 6grenmesi tabanl iki farkli regresyon modeli gelistirilmis ve bu modellerin {iretim
ortaminda kullanilmasini saglayan bir web uygulamasi tasarlanmistir. Arastirma kapsaminda,
Tiirkiye'nin 6nde gelen ikinci el arag satis platformlarindan Python programlama dili ve web
scraping yontemi kullanilarak 2000 ara¢ kaydi toplanmigtir. Veri seti; marka, model, iiretim
yil1, kilometre, motor hacmi, motor giicti, yakat tiirii, vites tipi, ¢ekis sistemi ve kasa tipi gibi
teknik 6zellikleri igermektedir.

Caligsma ti¢ temel asamada gerceklestirilmistir: Model Gelistirme asamasinda dogrusal
regresyon ve Random Forest algoritmalar1 kullanilarak fiyat tahmin modelleri gelistirilmis
olup, performans degerlendirmelerinde Random Forest modeli %62,1 R? degeriyle dogrusal
regresyonun (%21) 6nemli 6l¢iide iizerinde bir basar1 gostermis ve elde edilen RMSE (12.450
TL) ile MAE (9.200 TL) metrikleri modelin pratik kullanim i¢in yeterli dogruluk seviyesinde
oldugunu ortaya koymustur. Sistem Entegrasyonu kisminda ise gelistirilen model Flask
tabanli bir REST API ile iiretim ortamina tasinmis, pickle formatinda kaydedilerek canli
tahminlere hazir hale getirilmis ve sistemin siirekli ¢alisir durumda olmasi saglanmustir.
Kullanict Arayiizii gelistirme asamasinda modern ve islevsel bir web uygulamasi tasarlanmis
olup, bu uygulam kullanicilarin arag¢ 6zelliklerini kolayca girerek aninda fiyat tahmini
alabilmelerini saglayan kullanic1 dostu bir deneyim sunmakta; mobil ve masaiistii cihazlarla
tam uyumlu responsive tasarim, marka-model se¢iminde akilli filtreleme mekanizmasi gibi
ozellikler ile kullanicilarin daha bilingli kararlar alabilmelerine yardimei olacak sekilde
optimize edilmistir.

Calismanin en 6nemli katkisi, akademik arastirma ile endiistriyel uygulamay1 birlestiren
biitiinciil bir yaklagim sunmasidir. Gelistirilen sistem, alict ve saticilarin piyasa kosullarina
uygun fiyat belirlemesine yardimci olabilecek pratik bir ara¢ niteligindedir. Gelecek
caligmalarda veri setinin genisletilmesi, derin 6grenme modellerinin denenmesi ve cografi
bilgilerin modele eklenmesi planlanmaktadir.

Anahtar Kelimeler: Makine 6grenmesi, dogrusal regresyon, random forest, ikinci el arag,
fiyat tahmini
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Abstract

This study developed two machine learning-based regression models for predicting used car
prices and designed a web application to deploy these models in a production environment.
The research collected 2,000 vehicle records from Turkey's leading used car sales platforms
using Python programming language and web scraping techniques. The dataset includes
technical specifications such as brand, model, production year, mileage, engine capacity,
engine power, fuel type, transmission type, drivetrain, and body type.

The study was conducted in three main phases: In the Model Development phase, price
prediction models were developed using Linear Regression and Random Forest algorithms.
Performance evaluations showed that the Random Forest model significantly outperformed
Linear Regression with an R? score of 62.1% compared to 21%. The RMSE (12,450 TL) and
MAE (9,200 TL) metrics demonstrated sufficient accuracy for practical use. In the System
Integration phase, the developed model was deployed to production via a Flask-based REST
API, saved in pickle format for live predictions, and maintained in continuous operation. The
User Interface phase created a modern, functional web application that provides a user-
friendly experience for instant price predictions, featuring responsive design for mobile and
desktop devices, smart filtering for brand-model selection, and optimization to help users
make more informed decisions.

The study's most significant contribution is its holistic approach combining academic research
with industrial application. The developed system serves as a practical tool to help buyers and
sellers determine market-appropriate prices. Future work plans include expanding the dataset,
testing deep learning models, and incorporating geographical information.

Keywords: Machine learning, linear regression, random forest, used cars, price prediction
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EVOLUTION OF RELIABILITY AND RISK APPROACHES IN GEOTECHNICAL
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Ozet
Geoteknik miihendisligi uygulamalarinda tasarim kararlari uzun yillar boyunca geleneksel
giivenlik katsayis1 yontemlerine dayandirilmistir. Ancak sahadaki dogal degiskenlik, zemin
parametrelerinin belirsizligi ve sinirlt veriyle yapilan miithendislik kararlar1 bu yaklagimin
yetersizliklerini ortaya koymaktadir. Bu noktada giivenilirlik temelli tasarim, belirsizlikleri
yalnizca tanimakla kalmayip bunlar1 sayisal olarak ifade ederek miihendislik hesaplarina ve
karar siireglerine entegre eden alternatif bir yontem olarak 6ne ¢ikmaktadir.

Bu calisma geoteknik miihendisliginde giivenilirlik temelli yaklasimin ortaya ¢ikisini,
gelisimini ve glinlimiizdeki uygulama drneklerini inceleyen kapsamli bir literatiir taramasina
dayanmaktadir. Michael Duncan’in giivenlik katsayisina yonelik elestirileri bu doniistimiin

baslangicini olustururken, Phoon’un ¢aligmalari istatistiksel diisiincenin miithendislik

kararlarina entegre edilmesine dikkat cekmektedir. Van Staveren ve Lacasse ise risk
kavraminin yalnizca sayisal analizlerde degil karar destek sistemlerinde ve proje yonetiminde

de dikkate alinmasi gerektigini vurgulamaktadir. Nadim’in denizalt1 heyelanlariyla ilgili
calismalar1 dogal afetlerin miihendislik risk yaklasimlarina entegrasyonunu giindeme

getirmigtir.

Ayrica offshore projelerde giivenilirlik stratejileri (Duell ve Fleming), kiiciik veri setleri i¢in
ornekleme duyarlilig1 (Liu), gegmis sev kaymalarina yonelik geriye doniik analizler (Tan ve

arkadaslar1) ve killerde sev stabilitesinin olasiliksal yontemlerle modellenmesi (Zhu ve

calisma arkadaslar1) incelenmistir.
Sonug olarak bu literatiir taramas1 geoteknik miihendisliginde giivenilirlik temelli yaklagimin

yalnizca alternatif bir hesaplama yontemi degil ayn1 zamanda gercek saha kosullarina daha
yakin, belirsizlikleri yonetebilen biitiinciil bir miihendislik anlayis1 sundugunu ortaya

koymaktadir.
Anahtar Kelimeler: Geoteknik miithendisligi, giivenilirlik temelli tasarim, risk

degerlendirmesi, belirsizlik, olasiliksal analiz

ISBN: 978-625-6997-71-4 33



QW AND 57
> Mg,

&'
<«

§ %
s )
= )
S =
€ uBs }
2 &

% <
“t, &
uy W

www.ubsder.org

INTERNATIONAL 4% AL-JAZEERA ENGINEERING AND ACPLIED SCIENCES CONGRESS
Tune 20-22, 2025 London,/ENGLAND

Abstract

In geotechnical engineering, design decisions have long been guided by traditional safety
factor methods. However, the inherent variability of soil conditions, uncertainties in material
properties and the frequent need to make judgments based on limited data have increasingly
exposed the limitations of this approach. In response, reliability based design has emerged as
an alternative framework that not only acknowledges uncertainty but also incorporates it
quantitatively into both analysis and decision making processes.

This study presents a comprehensive literature based evaluation of how reliability thinking
has developed within the geotechnical engineering field. Duncan’s early critiques of safety
factors initiated this shift, followed by Phoon’s advocacy for integrating statistical reasoning
into design. Van Staveren and Lacasse emphasized that risk should be addressed not only
through calculations but also within broader decision making systems. Nadim’s work on
submarine slides highlighted how natural hazards can be assessed through structured
geotechnical risk frameworks.

The review also considers practical contributions including Duell and Fleming’s reliability
strategies in offshore projects, Liu’s jackknife based statistical assessment for small datasets,
Tan and colleagues’ back analyses of slope failures and Zhu’s probabilistic modeling of slope
stability in normally consolidated clays. Together these studies illustrate how probabilistic

tools can be effectively applied to diverse challenges across geotechnical practice.

Ultimately this literature review shows that reliability based design is more than an advanced
analysis method. It offers a realistic and adaptable engineering approach that aligns with the
complexity and uncertainty that characterize real world geotechnical problems.

Keywords: Geotechnical engineering, reliability based design, risk assessment, uncertainty,
probabilistic analysis

INTRODUCTION

In geotechnical engineering applications, the inherently uncertain nature of soil behavior poses
significant challenges in assessing structural safety. Due to the spatial variability of soil
parameters, limited site investigation data, and measurement uncertainties, engineering
analyses are subject to varying levels of risk. This condition directly influences the reliability
of computed results, particularly in determining strength and deformation characteristics.

For decades, the primary approach for evaluating structural safety was based on the Factor of
Safety (FS). While this method has been widely adopted for its practicality and ease of
application in engineering practice, it accounts for uncertainties only indirectly and does not
provide a quantitative measure of failure probability. In recent years, however, the view that it
1s necessary to move beyond the deterministic limits offered by the factor of safety has gained
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prominence. Instead, reliability-based design approaches, which explicitly evaluate the
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probability of structural failure, are increasingly advocated.

In this context, the growing adoption of reliability- and risk-based analyses in geotechnical

engineering has driven a transformation not only in computational methodologies but also in
design philosophy, decision-making processes, and quality management systems. The ability
to quantify uncertainties, evaluate them systematically, and integrate them into the project

enhances the robustness, transparency, and defensibility of engineering decisions.

The purpose of this study is to examine the evolution of reliability and risk approaches in
geotechnical engineering, review key contributions from the literature, and explore how these

concepts have been integrated into design processes. Both theoretical frameworks and practical
case studies are analyzed to assess how statistical methods have been incorporated into

engineering calculations. Furthermore, the study highlights the link between reliability-based
analyses and their implications for quality management, field implementation, and overall

system performance.

KEY CONCEPTS
The understanding of geotechnical reliability begins with two fundamental measures: Factor of

Safety (FS) and Probability of Failure (Pf).

Factor of Safety (FS)
Traditionally, the safety of a geotechnical structure is expressed as a ratio between its resistance

and the applied load :

where R is the resistance (or capacity), and S is the load effect. A design is considered safe if

FS = FStarget» Where FSiqrgec 18 prescribed by codes or engineering practice. A factor of
safety of 1 or less indicates failure. Figure 1 shows two factor of safety curves representing

conditions with different variability in loads and resistances. The probability of failure is

represented by the shaded area bounded by the FS distribution and the FS =1 line. For the case
with low uncertainty, the probability of failure is low whereas for the case with high uncertainty,

eventhough the mean FS is much larger, the probability of failure is significantly higher. This

example illustrates that while it is easy to apply a factor of safety method , it does not directly
account for the variability of soil parameters or uncertainties in load estimation and does not

neccessarily reflect the true probability of failure.

35
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s probability of Failure (Pf)
Reliability-based design expresses safety as the probability that the performance function falls
below zero:

Pf = Plg(X) = 0]

where g(X) = R — S is the limit state function, with g(X) > 0 indicating safety and g(X) < 0
indicating failure. Pf provides a more rational measure of safety because it incorporates the
statistical distribution of input variables, such as soil strength parameters, geometry, and loads.

The relationship between FS and Pf is nonlinear and influenced by the variability and
correlation of geotechnical parameters. A structure with a FS=1.5 may still have a significant

Pf, as shown in several reliability studies.

Mean‘ Low mean and nominal safety factor,

. Low uncertainty,

o :
Nominal )\ Low failure probability

| Probability of failure
(F < 1) is shown by the
respective areas

High mean and nominal safety factor,

Mean High uncertainty,
‘ High failure probability

Probability Density
N

v 0.5 1 15 2 25 3
Factor of safety

(Figure 1.Conceptual relationship between F'S and Pf)
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FAILURE
DOMAIN

RESISTANCE
(R)

LOADING
(S)

PROBABILITY DENSITY FUNCTION

{mm)
ACTUAL CORROSION ALLOWABLE CORROSION mm

DEPTH DEPTH

(Figure 2.Probabilistic Limit State Function)

The shaded area represents the failure domain, where the applied loading (S) exceeds the
available resistance (R). Reliability-based design quantifies safety by calculating this
probability, Pr = P(R — S < 0), instead of relying solely on deterministic factors of safety.

RELIABILITY METHODS AND THEIR EVOLUTION

Geotechnical engineering design has traditionally relied on deterministic approaches, primarily
using the Factor of Safety (FS) concept. Fundamental concepts for integrating reliability and
statistical principles into geotechnical analysis were introduced by Baecher and Christian
(2003), providing a foundation for probabilistic design frameworks.

FS is defined as the ratio of the structure’s resistance to the applied load, and a design is
considered safe if FS exceeds a predefined threshold. While convenient and widely adopted due
to its simplicity, this approach neglects the inherent uncertainties in soil properties and loading
conditions. Parameters such as cohesion, internal friction angle, and unit weight are often

treated as single deterministic values, which can lead to a misleading perception of safety.

This limitation was prominently highlighted by Duncan (2000) in his classic study comparing
FS and reliability-based design. In his example of a retaining wall, deterministic analysis
yielded an FS of 1.50 generally considered safe in practice. However, when the same problem
was analyzed probabilistically, considering statistical variability in soil parameters, the picture

changed dramatically.
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Case Example — Retaining Wall Analysis (Duncan)
One of the most illustrative demonstrations of the limitations of deterministic design is

presented by Duncan in his analysis of a retaining wall. The problem considers a cantilever

www.ubsder.org

retaining wall subjected to lateral earth pressure and evaluates its stability using both the

traditional Factor of Safety (FS) and a reliability-based approach.

R
—=1.50

In the deterministic design, the wall’s safety is expressed as:
FS =
S

Where R represents the resisting moment due to wall weight and base friction, and SSS
denotes the driving moment generated by active earth pressure. According to conventional

practice, FS = 1.5 typically regarded as sufficient.
However, this calculation assumes that soil strength parameters are fixed, whereas in reality,

they exhibit variability. Duncan incorporated this uncertainty by treating key parameters as

random variables with the following statistical properties:
Parameter Mean Value Standard Deviation
Cohesion, ¢ 25 kPa 5 kPa
Friction angle, ¢ 30° 3°
Unit weight, y 18 kN/m 1 kN/m?

The limit state function was formulated as:
gx)=R-S
Using a Taylor series first-order approximation (First Order Reliability Method — FORM), the

performance function was linearized around the mean. The reliability index was computed as

B = L~ 1.64, which corresponds to a failure probability:

Og

Pf =d(—p) = &(—1.64) = 0.05
Thus, despite an FS of 1.50, the probability of failure was approximately 5%, illustrating the
inadequacy of FS alone in representing actual safety. This example strongly motivated the

adoption of probabilistic approaches in geotechnical design.

38
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1.0t

15 ft

Yef = 40 pcf

1ft
Horizontal

/ earth pressure

Resultant earth
pressure force = E

551t

1.

tan8=0.5
= tangent of friction

angle between base
of wall and sand

5ft

Sand L
1 ft =0.305 m, 1 pcf = 0.157 kN/m3
(Figure 3. Cantilever retaining wall with sand backfill, used ind Duncan’s reliability example.

The wall’s stability is evaluated using FOSM — based Taylor series expansion)

5

12 ft

First-Order Second-Moment (FOSM)
The FOSM approach estimates the mean and variance of the performance function using a first-

order Taylor series expansion around the mean values of the basic variables:

7]
g~ 9y, 0% = (G T) e,
l
This method provides an approximate reliability index:
]
B= o
Extended FOSM accounts for correlated variables and higher-order effects, improving accuracy

in complex problems.
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FORM (First-Order Reliability Method) and SORM (Second-Order Reliability Method)

FORM transforms correlated variables into an uncorrelated standard normal space and
computes B as the shortest distance from the origin to the failure surface. SORM refines the

failure surface approximation by including curvature, resulting in more accurate Pf estimates.

Monte Carlo Simulation (MCS)

MCS estimates Pf by random sampling of input variables:
Number of Failure

Pf =
f Total Simulations

While accurate, MCS requires significant computational effort, particularly for low failure

probabilities.

Bayesian Updating in Geotechnical Design
Phoon (2019) emphasized that probabilistic analysis should not be limited to pre-construction

estimates but should adapt as new data become available. Bayesian updating integrates prior

knowledge with new observations:
Posterior « Likelihood X Prior

This approach allows design adjustments based on site investigation and construction-stage

monitoring, reducing epistemic uncertainties.

Applications in Offshore and Slope Stability Engineering
In offshore environments, Duell & Fleming (2001) implemented reliability-based strategies to
minimize operational risks in subsea systems. Their approach incorporated failure mode

analysis, critical component identification, and historical data integration for maintenance
planning. This framework aimed not only at structural safety but also at performance continuity

throughout the system’s life cycle.
Similarly, Nadim (2005) addressed submarine landslides and associated tsunami hazards using
probabilistic models, advocating for risk-informed design and regional hazard mapping.

Klar and Leung (2009) advanced the application of reliability principles to foundation
engineering by proposing an energy-based approach for the nonlinear analysis of pile groups in

clays.

In slope stability, Tan et al. (2015) demonstrated that probabilistic methods align more closely
with observed landslide frequencies compared to deterministic FS. Zhu et al. (2013) further
validated probabilistic modeling for normally consolidated clays, highlighting the limitations

of conventional methods in capturing real-world variability.
ISBN: 978-625-6997-71-4 40
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Handling Limited Data and Spatial Variability
Data scarcity often challenges reliability analysis. Liu et al. (2020) proposed using the jackknife

resampling technique to enhance reliability predictions with small datasets. Fenton & Griffiths

(2008) introduced Random Field Theory to account for spatial variability in soil properties,
significantly improving failure probability estimates over traditional homogeneous
assumptions.

Finally, Li & Zhang (2014) combined probabilistic optimization and decision trees to integrate
economic and technical risk considerations, paving the way for holistic risk management

frameworks.

Key Observations
capturing the complexity of geotechnical systems. Today, Reliability-Based Design (RBD) is

not just an analytical option but a regulatory requirement in many standards, including
Eurocode 7 and LRFD frameworks. Furthermore, risk-based thinking now extends beyond

The literature consistently demonstrates that deterministic methods are insufficient for
design, influencing construction monitoring, life-cycle maintenance, and decision-making

under uncertainty.

CONCLUSION
The transition from traditional factor of safety—based design to reliability-oriented frameworks
marks a significant paradigm shift in geotechnical engineering. The literature reviewed clearly

demonstrates that deterministic methods, while simple and historically effective, fail to account

for the inherent variability and uncertainty associated with soil properties and loading
conditions. Duncan’s analysis, revealing a 5% failure probability for a retaining wall with an

FS of 1.5, exemplifies the fundamental limitations of conventional approaches.
The introduction of probabilistic methods such as FOSM, FORM, SORM, and Monte Carlo
Simulation has enabled a more rigorous and quantifiable treatment of uncertainty. Each method
offers a trade-off between computational effort and accuracy: FORM provides a practical
solution for many design cases, while MCS, despite its computational cost, remains the
benchmark for reliability estimation in complex systems. Bayesian updating, as emphasized by

Phoon (2019), represents a pivotal advancement, allowing engineers to integrate new site-
specific data during construction phases and thereby reduce epistemic uncertainty dynamically.

The practical applications of these approaches extend well beyond theoretical exercises.
Offshore systems, as shown in Duell & Fleming (OTC 12998), rely on reliability-based
strategies to ensure life-cycle performance under conditions where intervention costs are

41
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extremely high. Similarly, probabilistic slope stability analyses by Tan et al. (2015) and Zhu et

al. (2013) demonstrate that observed landslide frequencies align more closely with reliability-
based predictions than with deterministic FS assessments. These studies highlight the

superiority of probabilistic approaches for risk assessment in natural hazard—prone

www.ubsder.org

environments.
However, challenges persist. A major limitation remains data availability, particularly for site-

specific geotechnical parameters. Innovative solutions, such as Liu’s (2020) jackknife
resampling technique, offer promising avenues to improve reliability predictions under data
scarcity. Furthermore, accounting for spatial variability through techniques such as Random

Field Theory (Fenton & Griffiths, 2008) underscores the need for advanced modeling tools and

robust statistical frameworks in modern practice.
Looking forward, future developments in reliability-based design are likely to be driven by big

data analytics, artificial intelligence, and real-time monitoring systems. These technologies can
facilitate continuous updating of reliability assessments and enhance decision-making under
uncertainty. Moreover, integrating economic optimization with technical reliability, as explored
by Li & Zhang (2014), will become increasingly important as geotechnical projects face tighter
budgetary and sustainability constraints.
In conclusion, reliability-based and risk-informed frameworks are no longer optional

enhancements to geotechnical design—they are essential components of a resilient and
sustainable engineering practice. By systematically incorporating uncertainty into design,
analysis, and operational decision-making, these methods ensure not only structural safety but
also optimize life-cycle performance, cost-effectiveness, and risk mitigation strategies in

increasingly complex and uncertain environments.
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OTONOM SISTEMLERDE ENGELDEN KACINMA ICIN A*ALGORITMASININ
PERFORMANS ANALIZi VE DiJKSTRA ALGORITMASI iLE
KARSILASTIRMALI DEGERLENDIRME
PERFORMANCE ANALYSIS OF THE A*ALGORITHM FOR OBSTACLE AVOIDANCE
IN AUTONOMOUS SYSTEMS AND COMPARATIVE EVALUATION WITH THE
DIJKSTRA ALGORITHM
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Ozet

Bu caligma, otonom sistemlerde engelden kacinma problemlerine yonelik olarak A*
algoritmasinin uygulanabilirligini ve performansini sistematik bicimde incelemektedir.
Sezgisel tabanli bu yol planlama algoritmasinin, baslangi¢c noktasindan hedefe optimal rota
bulmadaki etkinligi teorik ve pratik boyutlariyla ele alinmistir. Algoritmanin ¢aligma prensibi,
kullanilan veri yapilar1 ve Python implementasyonu sunularak, sabit ve dinamik engeller
iceren senaryolardaki davranisi degerlendirilmistir.

Calismanin ikinci agamasinda, A* algoritmasinin performansini daha iyi anlamak amaciyla
klasik Dijkstra algoritmasi ile karsilagtirmali analiz yapilmistir. Rota optimizasyonu,
hesaplama stiresi ve enerji verimliligi gibi kriterlere dayali sonuglar, A* algoritmasinin
bilinen ortamlarda sagladig tistiinliigli ortaya koymustur. Bununla birlikte, dinamik engel
senaryolarinda kullanilan sezgisel fonksiyonun tiiriinlin performans tizerindeki etkisi
vurgulanmistir.

Savunma uygulamalar1 6zelinde gerceklestirilen kamikaze IHA simiilasyonlarinda, A*
algoritmasinin 50 milisaniye altinda gercek zamanli karar verme yetenegi uygulamali olarak
test edilmistir. Bulgular, A* algoritmasinin 6zellikle otonom savunma sistemleri ve mobil
robotlar icin diisiik hesaplama maliyetiyle yiiksek performans sundugunu gostermekte;
bununla birlikte dogru sezgisel fonksiyon tasariminin sistem giivenilirligi agisindan belirleyici
rol oynadig1 ortaya konulmaktadir.

Anahtar Kelimeler: A* algoritmasi, Dijkstra algoritmasi, yol planlama, sezgisel yontemler,
otonom navigasyon, engel kaginma.

Abstract

This study systematically investigates the applicability and performance of the A* algorithm
for obstacle avoidance problems in autonomous systems. The heuristic-based path planning
algorithm's effectiveness in finding the optimal route from the start point to the target is
examined from both theoretical and practical perspectives. The working principle of the
algorithm, data structures used, and Python implementation details are presented, and its
behavior in scenarios involving static and dynamic obstacles is evaluated.

In the second phase of the study, a comparative analysis was conducted with the classical
Dijkstra algorithm to better understand the performance of the A* algorithm. Results based on
route optimization, computation time, and energy efficiency demonstrate the superiority of the
A* algorithm in known environments. Additionally, the impact of the type of heuristic
function used in dynamic obstacle scenarios on performance is highlighted.
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In defense applications, kamikaze UAV simulations were conducted, where the A*
algorithm’s ability to make real-time decisions under 50 milliseconds was experimentally

validated. The findings show that the A* algorithm offers high performance with low
computational cost, especially for autonomous defense systems and mobile robots; however,

the correct design of the heuristic function plays a crucial role in system reliability.
Keywords: A* algorithm, Dijkstra algorithm, path planning, heuristic methods, autonomous

navigation, obstacle avoidance.
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SUSTAINABLE WATER MANAGEMENT IN ARID REGIONS

Dr. Ayesha KHAN
University of the Punjab, Pakistan

Abstract:

Water scarcity in arid and semi-arid regions poses a significant threat to agricultural
productivity, ecosystem stability, and human livelihoods. This paper provides a detailed
exploration of sustainable water management strategies suitable for such regions, with a
particular focus on Pakistan's southern provinces where desertification and low annual rainfall
are prevalent. Drawing upon both primary data collected through field surveys and secondary
data from institutional reports, the study evaluates the effectiveness of integrated water resource
management (IWRM) techniques, including rainwater harvesting systems, greywater recycling,
and the modernization of irrigation infrastructure. Additionally, the research analyzes socio-
political factors influencing water governance, such as local water user associations and policy
implementation gaps. Technological innovations like GIS-based water mapping, solar-powered
water pumps, and smart sensors for moisture detection are also assessed for their practical
viability in rural settings. Through comparative case studies and stakeholder interviews, the
paper argues that a hybrid model of traditional knowledge and contemporary technology ofters
the most promising path toward long-term water sustainability. The findings emphasize the
need for multi-level governance, capacity building, and community engagement to ensure the
equitable distribution and conservation of water resources.

Keywords: Water Scarcity, Arid Regions, Sustainable Development, Integrated Water
Resource Management, Irrigation Technology, Community Participation, Pakistan
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MACHINE LEARNING APPROACHES IN CANCER DETECTION

Prof. Rajiv SHARMA
Delhi University, India

Abstract:
advancements in early detection and diagnosis. This paper provides an in-depth analysis of the

application of machine learning (ML) techniques in cancer detection, focusing on both
theoretical frameworks and real-world implementations. The research reviews key ML
algorithms such as Decision Trees, Random Forests, Support Vector Machines, and Deep
Learning methods like Convolutional Neural Networks (CNNs) used for analyzing medical

Cancer remains one of the leading causes of mortality worldwide, demanding continual

imaging data including CT scans, MRIs, and histopathological slides. Emphasis is placed on
the training of models with diverse datasets, feature extraction, and performance metrics

including sensitivity, specificity, and Area Under Curve (AUC) scores. The study includes
clinical case studies that illustrate the successful deployment of Al tools in oncology

departments across India. Furthermore, it explores the integration of ML with electronic health

records (EHRs) for predictive analytics and personalized treatment planning. Ethical
considerations such as data privacy, algorithmic bias, and patient consent are thoroughly
addressed. The paper concludes by outlining future directions in Al-driven cancer research,

including federated learning and real-time diagnostic platforms.
Keywords: Cancer Detection, Machine Learning, Medical Imaging, Convolutional Neural

Networks, Early Diagnosis, Al Ethics, India
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University of Malaya, Malaysia

Abstract:

The integrity and transparency of the halal food supply chain are crucial in maintaining
consumer trust, particularly in multicultural and multi-religious societies. This research
explores the structure and perception of the halal food supply chain in Malaysia, focusing on

how traceability, certification standards, and regulatory oversight influence consumer behavior
and confidence. The paper examines the roles of various stakeholders including certification
bodies, food producers, logistics providers, and retailers in ensuring compliance with Islamic
dietary laws. Case studies of supply chain disruptions and fraud incidents are analyzed to
highlight vulnerabilities in the system. Technological interventions such as blockchain, IoT, and
QR code-enabled traceability systems are evaluated for their capacity to enhance transparency
and accountability. Survey data collected from Malaysian consumers provide insights into trust
dynamics, preferences for certified products, and awareness of halal verification mechanisms.
The findings underscore the need for integrated digital platforms and stronger regulatory

frameworks to fortify the halal ecosystem against reputational and operational risks.
Keywords: Halal Certification, Food Supply Chain, Consumer Trust, Traceability, Malaysia,

Blockchain, Regulation
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PUBLIC HEALTH CHALLENGES IN POST-PANDEMIC URBAN AREAS

Miguel SANTOS
University of the Philippines Manila, Philippines

Abstract:
infrastructures, particularly in developing nations. This paper critically examines the

multifaceted public health challenges faced by metropolitan areas in the Philippines in the wake
of the pandemic. The study draws on data from urban health departments, hospital networks,
and community clinics to assess issues related to healthcare accessibility, mental health crises,
under-resourced facilities, and the digital divide in telemedicine adoption. A special focus is
given to marginalized communities who faced disproportionate health risks due to overcrowded
living conditions and limited access to preventive care. The research also evaluates policy
responses such as emergency health funding, vaccination campaigns, and mobile clinic
deployment. Using spatial analysis tools, the paper maps health service distribution and
identifies urban health deserts. Recommendations are provided for strengthening healthcare
resilience through decentralized planning, cross-sector collaboration, and investment in urban

The COVID-19 pandemic exposed and amplified existing vulnerabilities in urban public health

health infrastructure and workforce training.
Keywords: Urban Health, COVID-19, Health Infrastructure, Inequality, Telemedicine,

Philippines, Public Policy
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Abstract:
of Internet of Things (IoT) technologies in optimizing farming operations across the region.

Drawing from pilot programs and field studies in Thailand and neighboring countries, the
research investigates the deployment of IoT-based solutions for soil health monitoring, pest
control, irrigation automation, and crop yield forecasting. Detailed system architecture and
sensor network configurations are provided, along with performance evaluations based on
parameters such as water use efficiency, crop output, and labor reduction. The study also
addresses challenges related to infrastructure limitations, farmer training, and cost barriers to
technology adoption. It advocates for public-private partnerships and government subsidies to
accelerate the diffusion of smart farming tools. By integrating traditional agricultural wisdom

with modern technological frameworks, smart agriculture emerges as a key strategy for

Agricultural productivity in Southeast Asia is increasingly challenged by climate variability,
limited arable land, and resource inefficiencies. This paper explores the transformative potential

achieving food security and environmental sustainability in Southeast Asia.
Keywords: [oT, Smart Farming, Agriculture Technology, Precision Agriculture, Thailand,

Food Security, Sustainable Development

ISBN: 978-625-6997-71-4

50



oM Ty INTERNATIONAL 4% AL-JAZFERA ENGINEERING AND APPLIED SCIENCES CONGRESS
4 Tune 20-22, 2025 London/ENGLAND

s,

(WS
(@s]
S nanao®®

%,
)

%
o A

sderon GENDER-BASED ANALYSIS OF EDUCATION POLICIES

Dr. Sara RIZVI
Lahore College for Women University, Pakistan

Abstract:
Despite substantial progress in educational reforms, gender inequality persists in access to

quality education, particularly in developing countries. This paper conducts a gender-focused
evaluation of educational policies implemented in Pakistan, analyzing their impact on female
enrollment, retention, and academic performance. The research employs a mixed-method
approach involving statistical analysis of national education data and qualitative interviews with
educators, policymakers, and female students. Findings reveal systemic barriers such as socio-
cultural norms, school infrastructure deficiencies, and gender-insensitive curricula that hinder
female educational advancement. The paper also reviews successful interventions, including
conditional cash transfers, community engagement programs, and gender-sensitive teacher
training. Policy recommendations emphasize the integration of gender equity goals in national
education strategies, increased female representation in decision-making bodies, and targeted
resource allocation for girls’ education. The study concludes that a multi-dimensional approach
is essential to address gender disparities and promote inclusive educational environments.

Keywords: Gender Equity, Educational Policy, Pakistan, Girls' Education, Inclusive Education,

Social Barriers, Policy Reform
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GREEN HYDROGEN PRODUCTION USING NANOCATALYSTS
Priya DESAI

IIT Bombay, India

As the global energy landscape shifts toward decarbonization, green hydrogen emerges as a

Abstract:
promising alternative fuel. This paper investigates the role of nanocatalysts in enhancing the
efficiency of electrochemical water splitting for green hydrogen production. The study focuses
on the synthesis, characterization, and performance evaluation of advanced nanomaterials
including transition metal dichalcogenides, metal-organic frameworks (MOFs), and perovskite

oxides. Through laboratory experiments conducted at IIT Bombay, key performance indicators

such as overpotential reduction, electrochemical surface area, and catalyst durability are
assessed. The research also explores the scalability of these nanocatalysts for industrial

applications, examining economic feasibility and environmental impact. Life cycle assessments
and techno-economic analyses are presented to compare green hydrogen with conventional

fossil-fuel-based hydrogen production. The paper concludes by outlining the strategic
importance of public funding, international collaboration, and policy incentives in

mainstreaming green hydrogen technologies for sustainable energy futures.
Keywords: Green Hydrogen, Nanocatalysts, Electrolysis, Renewable Energy, Energy

Transition, India, MOFs
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AI-DRIVEN FORECASTING MODELS IN RENEWABLE ENERGY SYSTEMS

Dr. Ahmad FAISAL
Universiti Kebangsaan Malaysia, Malaysia

Abstract:
unpredictable nature of renewable energy generation, particularly from solar and wind
resources, presents significant challenges for grid stability and energy management. This study

presents advanced Al-driven forecasting models that leverage machine learning algorithms and

deep neural networks to predict renewable energy outputs with high accuracy. By incorporating
real-time meteorological data, historical generation patterns, and energy consumption trends,
these models enhance the precision of short-term and medium-term energy forecasts. The paper

also explores hybrid Al techniques combining physical models with data-driven approaches to
overcome limitations in data scarcity and improve adaptability across different geographic

regions. The findings demonstrate that Al-enhanced forecasting can significantly improve
operational efficiency, reduce reliance on fossil-fuel backup systems, and facilitate smoother
integration of renewables into the energy grid, contributing to a more sustainable energy future.

The increasing global demand for clean and sustainable energy sources has accelerated the
development and integration of renewable energy systems. However, the intermittent and

Renewable energy forecasting, artificial intelligence, machine learning, deep learning, grid

Keywords:
integration, solar energy, wind energy, energy management, hybrid models.
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DIGITAL LITERACY AND SOCIOECONOMIC MOBILITY IN RURAL
COMMUNITIES

Carla MENDOZA
Ateneo de Manila University, Philippines

Digital literacy has emerged as a critical factor in bridging socioeconomic gaps and enabling

Abstract:
upward mobility, particularly in rural and underserved communities. This research investigates
the relationship between digital literacy levels and socioeconomic mobility among rural

populations in the Philippines. Employing a mixed-methods approach, the study integrates
quantitative surveys with qualitative interviews to explore how access to digital tools and skills

influences education, employment opportunities, and entrepreneurial activities. The results
reveal that higher digital literacy correlates strongly with increased access to information,

enhanced job prospects, and the ability to engage in digital marketplaces. Barriers such as

limited internet infrastructure, affordability issues, and lack of training are identified as
persistent challenges. Policy implications are discussed, emphasizing the need for inclusive

digital education programs, public-private partnerships to improve connectivity, and targeted
interventions to empower marginalized rural communities. The study underscores the
transformative potential of digital literacy in fostering economic development and social

inclusion in rural settings.
Digital literacy, socioeconomic mobility, rural communities, digital divide, education,

Keywords:

employment, Philippines, social inclusion.
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Dr. Napat CHAIYASIT
Mahidol University, Thailand
Abstract:

Stroke rehabilitation has seen substantial advancements through the integration of neuroscience
insights and innovative therapeutic techniques. This comprehensive review highlights the latest
trends in neuroscience that are reshaping stroke rehabilitation paradigms. Emphasis is placed
on neuroplasticity, the brain's ability to reorganize and form new neural connections, which
underpins recovery processes. The paper discusses emerging interventions such as brain-
computer interfaces (BCls), non-invasive brain stimulation (including transcranial magnetic
stimulation and transcranial direct current stimulation), and virtual reality-based therapies.
Additionally, it examines the role of biomarkers and neuroimaging in personalizing
rehabilitation strategies and monitoring progress. The study evaluates clinical trials and
experimental data demonstrating improved motor function, cognitive recovery, and patient
engagement through these novel approaches. Challenges related to technology accessibility,
patient adherence, and integration into standard care practices are also explored. Overall, this
work contributes to understanding how neuroscience-driven methodologies can enhance
functional outcomes and quality of life for stroke survivors.

Keywords:
Stroke rehabilitation, neuroscience, neuroplasticity, brain-computer interfaces, non-invasive

brain stimulation, virtual reality therapy, biomarkers, neuroimaging.

ISBN: 978-625-6997-71-4



QW AND 57
3 ”%%

K

\\0“;\\. SCIEN”;./r
(@s]
%
(4
S ingnac®®

7
‘3’1//, \\0&\

www.ubsder.org

Tane 20-22, 2025 London/ENGLAND

INTERNATIONAL 4% AL-IAZEERA ENGINEERING AND APPLIED SCIENCES CONGRESS

BLOCKCHAIN TECHNOLOGY IN PUBLIC ADMINISTRATION

Farooq JAMEEL
Quaid-i-Azam University, Pakistan

Abstract:
security, and efficiency. This study examines the application of blockchain systems within

Blockchain technology, known primarily for its role in cryptocurrency, is increasingly
various public sector domains, including identity management, voting, land registry, and supply

recognized for its potential to transform public administration by enhancing transparency,

chain management. The immutable and decentralized nature of blockchain offers solutions to
reduce fraud, corruption, and bureaucratic delays that commonly plague governmental

processes. Through case studies and pilot projects in multiple countries, the research identifies
best practices, implementation challenges, and policy frameworks necessary for effective
adoption. Key issues such as data privacy, scalability, interoperability with existing IT
infrastructure, and regulatory compliance are discussed. The paper also explores how
blockchain can facilitate citizen engagement by providing verifiable and accessible public
records. By mapping the strategic integration of blockchain in public administration, the study
provides a roadmap for governments seeking to leverage emerging technologies for improved

governance and public trust.
Blockchain, public administration, transparency, governance, decentralized systems, digital

Keywords:
identity, e-voting, anti-corruption, smart contracts.
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et SOIL EROSION MODELING IN THE GANGES RIVER BASIN

Anil KUMAR
Banaras Hindu University, India

Abstract:
Soil erosion poses a significant environmental and agricultural threat in the Ganges River Basin,

impacting soil fertility, water quality, and ecosystem stability. This research focuses on
developing and validating soil erosion models tailored to the complex topography, climatic
conditions, and land use patterns of the region. Utilizing Geographic Information Systems
(GIS), remote sensing data, and the Revised Universal Soil Loss Equation (RUSLE), the study
maps erosion-prone zones and quantifies soil loss across various sub-basins. Model calibration
incorporates rainfall intensity, slope gradient, vegetation cover, and conservation practices to
enhance predictive accuracy. The findings reveal critical hotspots where intervention is urgently
needed and assess the effectiveness of current soil conservation measures. Moreover, the paper
discusses the implications of climate change and anthropogenic activities on erosion dynamics.
Recommendations are provided for policymakers and land managers to implement sustainable
soil management strategies that protect agricultural productivity and preserve watershed health

in the Ganges Basin.

Keywords:
Soil erosion, Ganges River Basin, GIS, RUSLE, remote sensing, land use, soil conservation,

watershed management.
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ROLE OF ISLAMIC FINANCE IN STARTUP ECOSYSTEMS

Dr. Siti Mariam HASSAN
International Islamic University Malaysia, Malaysia
Abstract:
The rapid growth of startup ecosystems globally has necessitated innovative financial solutions

that align with diverse cultural and ethical values. This paper explores the role of Islamic
finance principles in fostering the development and sustainability of startups, particularly in
Muslim-majority countries. Islamic finance, characterized by prohibitions on interest (riba) and
speculative activities (gharar), offers alternative funding mechanisms such as profit-and-loss
sharing, sukuk (Islamic bonds), and venture capital based on Shariah-compliant contracts. The
study analyzes case studies of startups that have successfully accessed Islamic financial
products and examines regulatory frameworks that support these initiatives. Challenges such as
limited awareness, standardization issues, and scalability constraints are identified.
Furthermore, the paper highlights how Islamic finance can promote ethical entrepreneurship,
risk-sharing, and community development. Policy recommendations are provided to enhance
collaboration between Islamic financial institutions and startup incubators, ultimately
contributing to inclusive economic growth and innovation.

Keywords:
Islamic finance, startups, Shariah compliance, venture capital, ethical entrepreneurship,

economic development, Muslim economies.
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EDUCATION STRATEGIES FOR ENHANCING STEM LEARNING IN HIGH
SCHOOLS

Dr. Jasmine TORRES
University of Santo Tomas, Philippines

Abstract:
Strengthening STEM (Science, Technology, Engineering, and Mathematics) education at the
high school level is critical to preparing students for the demands of the 21st-century workforce
and fostering national competitiveness. This paper presents an analysis of innovative education
strategies designed to enhance STEM learning outcomes among high school students in the
Philippines. Drawing on a review of pedagogical models, curriculum reforms, and technology
integration, the study evaluates methods such as project-based learning, inquiry-based
instruction, collaborative learning, and the use of digital tools including simulations and coding
platforms. Teacher professional development and community partnerships are also discussed as
key factors in successful implementation. Empirical data from pilot programs demonstrate
improvements in student engagement, critical thinking, problem-solving skills, and academic

performance. The research further addresses challenges such as resource limitations, teacher
preparedness, and socio-economic disparities. Recommendations emphasize the need for

holistic policy support and sustained investment to build resilient STEM education systems that
can nurture future innovators and scientists.

Keywords:
STEM education, high school, pedagogy, project-based learning, digital learning tools, teacher

training, educational policy, Philippines.
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