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INTRODUCTION 

We had the great honor of organizing the ICSAR 2024. It was truly a great pleasure for us to greet a lot 

of participants from many different countries attending ICSAR 2024! We firmly believe that the 

conference will become an important international event in the field of cross-industry discussion about 

innovations in Academic Studies. 

ICSAR 2024 was organized by All Science Academy located in Konya, Turkey.  

Three cooperating organizations supported the two-day conference. There were 426 papers accepted 

for presentation at ICSAR 2024, contributed from different countries. We had plenary speeches and 

several well-known scientists and experts, to give invited talks at different     sessions. 

The purpose of ICSAR 2024 was to provide a forum for the participants to report and review innovative 

ideas, with up-to-date progress and developments, and discuss novel approaches to the application in 

the field of their own research areas and discuss challenges of doing science. 

We sincerely hope that the exchange of ideas on doing research, science and improving education will 

help the participants, and international cooperation sharing the common interest will be enhanced. 

On behalf the Organization Committee of ICSAR 2024, we would like to heartily thank our cooperating 

organizations for all they have done for the conference. We would also like to thank the authors for their 

contribution to the proceedings; the participants and friends of ICSAR 2024, for their interest and efforts 

in helping us to make the conference possible; and the Editorial boards for their effective work and 

valuable advice, especially the ICSAR 2024 secretariat and the ICSAR 2024 staff, for their tireless 

efforts and outstanding services in preparing the conference and publishing the Proceedings. 
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KAMAN 
Turkey, Turkey Submission 1671 

797-804 Türkiye’de tarımsal sulama ve su potansiyeli  
Samet MORAY, Harun 

KAMAN 
Turkey, Turkey Submission 1672 

805-809 
Effect of ZrB2 and Nd2O3 Ceramic Additives on 

Electrical Properties of Pure Copper 

Rüstem Yılmazel, Tuncay 

Şimşek, Muharrem Pul 
Turkey, Turkey, Turkey Submission 1673 

810-814 
The Brief Review of Data Imputation Methods in 

The Presence of Missing Observations  
Adile Tatlıyer Tunaz Turkey Submission 1675 

815-820 

Performance Evolution of Support Vector 

Machine, Random Forest, K-Nearest Neighbors 

and Neuron Network Algorithms According to 
Happiness Score 

Adile Tatlıyer Tunaz Turkey Submission 1676 

821-824 Yapay Zeka ve Bilim Dalları ile İlişkisi  Ayhan Esi Turkey Submission 1677 

825-827 
Zero Truncated Poisson Regression Model: A 

Mini Review 
Adile Tatlıyer Tunaz Turkey Submission 1678 

828-833 

Time-Dependent Killing Kinetics of Silver 

Nanoparticles Synthesized Using Helichrysum 

italicum 

Fatma Beyza Akın, Karakaş İ., 
Hacıoğlu Doğru N. 

Turkey, Turkey, Turkey Submission 1689 

834-839 
İç Anadolu Bölgesindeki Jeotermal Suların 
Hidrojeokimyasal Özellikleri ve Kullanım 

Olanakları  

Eda Aydemir Polat, Şehnaz 

Şener 
Turkey, Turkey Submission 1690 

840-847 
Deep Learning Approaches for Sugarcane 

Disease Diagnosis:A Comparative Study of 

DenseNet121 and MobileNetV3 

Fahrettin Aka, Sedat Metlek Turkey, Turkey Submission 1707 

848-855 

Deep Learning in Medical Imaging: 

EfficientNetB0 vs. Inception v4 for Knee 
Osteoarthritis Detection 

Ekrem Eşref Kılınç, Sedat 

Metlek 
Turkey, Turkey Submission 1708 

856-861 

AISI 1040 Çeliğinin Kuru Tornalanmasında 

Yüzey Pürüzlülüğü, Kesme Kuvveti ve Kesme 
Sıcaklığı İncelemeleri 

Ayşe Sena Yamaner, Bahar 

Sayın Kul 
Turkey, Turkey Submission 1709 

862-869 
Frezeleme İşleminde Hava Soğutmalı Ortamın 

Takım Aşınmasına Etkisi  

Mustafa Kuntoğlu, Kübra Kaya, 

Rüstem Binali 
Turkey, Turkey, Turkey Submission 1712 

870-875 
The Effect of Global Warming on Animal 

Welfare in Sudan 

Wadah Elsheikh, İlknur Uçak, 

M. Cüneyt Bağdatlı 
Sudan, Turkey, Turkey Submission 1719 

876-880 
Economic Developments in Agricultural 

Production of Pakistan  

Maliha Afreen, İlknur Uçak, M. 

Cüneyt Bağdatlı 
Pakistan, Turkey, Turkey Submission 1726 

881-885 Effect of Different Ratio of Boric Acid Addition Abdullah İstek, Cennet Burcu Turkey, Turkey, Turkey, Submission 1728 
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on Some Physical and Mechanical Properties of 

Particle Boards 

Sıradağ, İsmail Özlüsoylu, 

Mehmet Emin Ergün 

Turkey 

886-894 
Yaşam Döngüsü Analizinin Üniversitelerin 
Çevresel Etkilerini Hesaplama Metodolojisi 

Olarak Kullanımı: Literatür Analizi  

Nisan Nasif, Ahsen Akbulut 

Uludağ 
Turkey, Turkey Submission 1729 

895-899 AHP ile Otomobil Seçimine Yönelik Bir KDS  M. Hanefi CALP Turkey Submission 1733 

900-910 
Sürtünme kompozitlerinde AHP-ARAS Hibrit 

yöntemi ile ideal dolgu malzemesinin 

belirlenmesi  

Sait Aras Turkey Submission 1741 

911-918 "Electronic and Optical Properties of    

BaNb2O6  
Compounds: 

Theoretical 

Study" 

Mohanad ASAFI, Murat AYCİBİN  Turkey, Turkey Submission 1743  

919-923 
Some Factors in Shanghai's Rise to the Top of 

the PISA Exams 
Murat ÇETİNKAYA Turkey Submission 1744 

924-930 

QBlade Kullanılarak NACA 1518 Uçak Kanadı 

Profiline Sahip Yatay Eksenli Rüzgar Türbin 
Tasarımı  

Gizem İrem SEYİS, Mehmet 

SEYHAN 
Turkey, Turkey Submission 1746 

931-939 

6 Different Equivalent Circuit model analysis of 

rGO/TiO2/PEDOT nanocomposites for 
Supercapacitors 

Murat Ates Turkey Submission 1747 

940-945 
Effective communication as a function of the 

quality of electronic education 

Nebojsa Denić, Ivana Bulut 

Bogdanović, Kostadinka 
Stojanović 

Serbia, Serbia, Serbia Submission 1752 

946-953 

Toz Metalurjisi Yöntemi ile Üretilen Fe-C-Nb-V-

Cu Mikroalaşım Çeliğinin MQL Destekli 

İşlenmesinde Kesme Parametrelerinin Yüzey 
Pürüzlülüğü Üzerine Etkisinin Analizi 

Hüseyin YILMAZ, Mahir 

AKGÜN, Mehmet Akif ERDEN 
Turkey, Turkey, Turkey Submission 1769 

954-963 

Hafifletilmiş Şanzıman Dişlileri ile İçten 

Yanmalı Motor Performansının İyileştirilmesi: 
Topoloji Optimizasyonu ve Gerilme Analizi 

Ali Eren Ceylan, İdris Cesur, 

Beytullah Eren 
Turkey, Turkey, Turkey Submission 1778 

964-972 

DNA Interlayered Heterojunction Device 

Fabrication and Characterization: Application of 

Ferula halophila  

Merve Kara, Deniz Ulukuş, 
Murat Yıldırım 

Turkey, Turkey, Turkey Submission 1777 

973-978 Plastik Sanatlarda Maksimalist Yaklaşımlar  Seda DİLAY, Sibel ÇELİK Turkey, Turkey Submission 1788 

979-986 
Analyzing Market Basket Data Using the Apriori 

Algorithm 

Muhammed Taha Berberoğlu, 

Elifnaz Demir, Hüseyin Aydilek, 

Mustafa Yasin ERTEN 

Turkey, Turkey, Turkey, 
Turkey 

Submission 1792 

987-990 Hormone Application in Berries 
Fatma ALAN, Ayşen Melda 

ÇOLAK 
Turkey, Turkey Submission 1793 

991-1019 

[2] Muhammad Quraish Shihab (Arabic:   محمّد

 Muḥammad Qurayš Šihāb; born 16 ;قريش شهاب 
February 1944) is an Indonesian Muslim scholar 

in the sciences of the Qur'an, an author, an 
Academic Scholar, and former Minister of 

Religious Affairs in the Fourth Development 

Cabinet (1998).  

Bengi Şentürk, Nağme Ebru 

Karabağ 
Turkey, Turkey Submission 1799 

1020-1032 
The Impact Of Foreign Aid On Economic 

Growth In Mena Countries. 
Houda Nebbate, MAHMUT 

ZORTUK 
Turkey, Turkey Submission 1802 

1033-1046 
Dünya’da ve Türkiye’de Mobilya Sektörü Dış 

Ticaretinin İncelenmesi   

Muhittin Adıgüzel, Mesut 

Şengüler 
Turkey, Turkey Submission 1815 

1047-1054 
Some New Simpson Type Inequalities for 

Multiplicative s-Convexity 
Serap Özcan Turkey Submission 1828 

1055-1059 
A Note on Midpoint Type Inequalities for 

Multiplicative Integrals 
Serap Özcan Turkey Submission 1829 

1060-1066 

SYNERGISTIC EFFECT OF ADDED MO AND 
TI ELEMENTS ON THE MICRO STRUCTURE 

AND WEAR PROPERTIES OF 316 L 

STAINLESS STEEL PRODUCED BY TM 
METHOD  

Mohammed Faraj Ali Abu 

SHAALAH, Harun ÇUĞ, 

Mehmet Akif ERDEN 

Turkey, Turkey, Turkey Submission 1832 

1067-1071 
Innovative Metamaterial-Based Antenna for 

Blood Glucose Measurement 

Fikret Alpay Tekşen, Volkan 

Akdoğan, Muharrem Karaaslan 
Turkey, Turkey, Turkey 

Mail Submission 

4 

1072-1082 
Derin öğrenme ile Yolcu Duraklarında İnsan 

Yoğunluğunun Tahmin Edilmesi 
Şafak GÖKSU, Ahmet ALKAN Turkey, Turkey Submission 1617 

1083-1089 
Proposed Smart School System with Fiber-to-

the-x Network 

Auwalu Usman, Shamsu 

Abdulkadir Adam, Auwal Salis 
Yunusa, Abdu Isah 

Nigeria, Nigeria, Nigeria, 

Nigeria 
Submission 1662 

1090-1098 
Investigation of the Electrochemical Performance 

of Silver-Coated Copper Alloy 
Ilhan Celik, Muhammet Ozdemir Turkey, Turkey Submission 1808 

1099-1102 
Civic Participation in Local Governance – a Case 

from an Albanian Municipality 
Petrit Dollani Poland   Submission 1821 

1103-1114 
Good agricultural practices in the function of 

sustainable agriculture 
Katerina Kareska North Macedonia 

Mail Submission 

2 

1115-1126 
SUSTAINABILITY AND INNOVATIVE 

PERFORMANCE OF NIGERIAN 
Akinwale Omotola, Ayomide 
Oluwatola, Joshua Oluwatola 

Nigeria, Nigeria, Nigeria Submission 1226 
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MULTINATIONAL ENTERPRISES 

1127-1131 

RISK UNDER CONTROL: INTERACTIVE 

CASE TECHNOLOGIES IN LIFE SAFETY 
EDUCATION 

Borisova E.A.  Uzbekistan Submission 1369 

1132-1138 
ENERGY SOAR: UZBEKISTAN ON THE 

PATH TO CLEAN ENERGY 
Borisova E.A.  Uzbekistan Submission 1370 

1139-1149 
CHALLENGES AND DEVELOPMENT OF 
THE INSURANCE MARKET IN ALBANIA 

ON THE POST PANDEMIC PERIOD  

Zamira Veizi, Robert Çelo Albania, Albania  Submission 1433 

1150-1163 

SOLAR ENERGY POTENTIAL OF 
KARAMAN, ŞANLIURFA AND MERSİN 

PROVINCES LOCATED IN DIFFERENT 

REGIONS IN TURKEY 

MUSTAFA ORUÇ ATALAY, 

Fikret AKIN ERDEM 
Turkey, Turkey Submission 1692 

1164-1171 
Digital Image Analysis in Determination of the 

Structural Parameters of Fancy and Conventional 

Yarns  

Ivana Salopek Čubrić Croatia Submission 1699 

1172-1174 
MODELING AND EXTRACTION OF 

ESSENTIAL OIL FROM BIOMASS USING 

GREEN SOLVENT 

Linda Loucif Seiad, Naouel 
Berouane, Hassina Boussak, 

Soraya Demim 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1714 

1175-1186 
Detecting the Undetectable: A new approach to 

the Blind Spot Detection for Trucks and Buses 

Afaq Ahmad, Muhammad Uzair 
Khan, Muhammad Zia, 

Muhammad Lais, Saadia 

Tabassum 

Pakistan, Pakistan, 

Pakistan, Pakistan, Pakistan 
Submission 1767 

1187-1197 
Optimizing Solar Energy Harvesting through 

Advanced Solar Tracking Systems 

Afaq Ahmad, Arif Aziz, 
Muhammad Zia, Muhammad 

Uzair Khan, Kaleem Ullah, 

Muhammad Asim 

Pakistan, Pakistan, 

Pakistan, Pakistan, 
Pakistan, Pakistan 

Submission 1803 

1198-1205 
İhracatta İstikrarsızlığın Ekonomik Büyümeye 

Etkisi: Türkiye İçin Ampirik Bir Analiz 
Kadir Karagöz Turkey Submission 1540 

1206-1213 
Sosyoekonomik Gelişmenin Enflasyona Etkisi: 

Türkiye’den Bulgular 
Kadir Karagöz Turkey Submission 1541 

1214-1247 
Revolutionizing Autonomous Driving: A 

Cutting-Edge Fuzzy Logic Control System 

Zahid Hasan, Ammar Ahmed, 

Muhammad Zubair, Kashif 

Iqbal, Marium bibi 

Pakistan, Pakistan, 
Pakistan, Pakistan, Pakistan 

Submission 1616 

1248-1252 
Artificial Neural Networks (ANN) Model of 

SPTN Value for Sandy Soil 
Zain Ali Shah, Naveed Ahmed Pakistan, Pakistan Submission 1727 

1253-1261 
BİTKİSEL ÜRETİM ENERJİ ANALİZİNDE 

KULLANILAN ARAÇLAR  
Mevlüt Tavşan, Yusuf Dilay Turkey, Turkey Submission 1776 

1262-1269 Sürdürülebilirlik İçin Derin Ötektik Çözücüler Mehmet Pişkin Turkey Submission 1621 

1270-1273 In vitro Breeding in Beekeeping 
Dilek KABAKCI, Nuray 

ŞAHİNLER 
Turkey, Turkey Submission 1629 

1274-1280 

ENERAL SITUATION OF ORGANIC 

BEEKEEPING AND ORGANIC BEE 
PRODUCTS PRODUCTION 

Nuray ŞAHİNLER, Dilek 

KABAKCI 
Turkey, Turkey Submission 1635 

1281-1288 

Evaluate The Performance Of  Two Population-

based Metaheuristic Algorithms In Finding 
Inverse Kinematic for a Target Point In a Free 

Environment  

Amel DJEDILI, Ammar 
AMOURI, Ayman BELKHIRI 

Algeria, Algeria, Algeria Submission 1753 

1289-1296 
Importance and Overview of Digital 

Communication and Multimedia 
Ayşenur Erdil Turkey Submission 1796 

1297-1305 
Empirical Evaluation of Factor Models of Asset 

Returns 
Jakub Tabacek Slovakia 

Mail Submission 

6 

1306-1310 
Cytotoxic Effects of PLGA-mir128-1-5p 

Nanocapsules on Lung Cancer and Investigation 

of Gene Activations on the Apoptotic Pathway 

Elif BOZKIR,  Serdar 

KARAKURT  
Turkey, Turkey Submission 1444 

1311-1315 
Investigation of Antioxidant Properties of 

Propolis Extracts Prepared in Different Solvents 

Fatıma Zehra YILMAZ, Serdar 

KARAKURT   
Turkey, Turkey Submission 1445 

1316-1320 

Cytotoxic Effects of Pulsed Magnetic Field 

Exposure on Human Glioblastoma Cell Line 

Treated with Resveratrol and Themozoloid 

Atike DOĞAN, Serdar 

KARAKURT, Çiğdem 

GÖKÇEK-SARAÇ 

Turkey, Turkey, Turkey Submission 1457 

1321-1336 
Farklı Sıra Arası Mesafelerin Bazı Aspı̇r 

(Carthamus tinctorius L.) Çeşı̇tlerı̇nde Verı̇m ve 

Verim Unsurları Üzerı̇ne Etkı̇sı̇ 

Ali ERPAY, Özden ÖZTÜRK Turkey, Turkey Submission 1487 

1137-1342 
Plakanın Serbest Titreşiminde Öz değerlerin 

Galerkin Yöntemiyle Bulunması 
Birkan DURAK Turkey Submission 1560 

1343-1346 

Modeling Melting Points of Polycyclic Aromatic 

Hydrocarbons: A QSPR Approach Using 

Multiple Linear Regression 

DrioucheYoussouf, Ferfar 

Meriem, Bouakkadia Amel, 

Alem Samia, Haddag Hamza 

Algeria, Algeria, Algeria, 
Algeria, Algeria 

Submission 1646 

1347-1355 
Karbon Fiyatlandırılmasının Isı Pompalarının 

Birim Maliyetine Etkisi  
Umut ERCAN, Muzaffer ALIM Turkey, Turkey Submission 1787 

Content of Abstract Papers 

Page No Title Authors Country 
Submission 

ID 

1 
Advancing Scanning Electron Microscopy 

(SEM)Based Nanotechnology Research through 

Machine Learning Integration 

HAFSI ZOULIKHA, KHANE 

YASMINA 
Algeria, Algeria Submission 1205 



4TH INTERNATIONAL CONFERENCE ON SCIENTIFIC AND ACADEMIC RESEARCH ICSAR 2024  
JULY 19-20, 2024, KONYA, TURKEY         https://www.icsarconf.com/   

 

IX  

2 
Electrical Features of Metal Transition Doped 

Electrolytes for Solid Oxide Fuel Cells 
Najah Rhimi Tunisia Submission 1206 

3 
Enhancing Transparency and Trust in Electricity 
Theft Detection: Integrating Explainable AI with 

Deep Learning Algorithms 

Hafiz Muhammad Azeem Akram Azerbaijan Submission 1207 

4 

Potential Use of Pistacia lentiscus Essential Oil 

as a Natural Food Additive: Antioxidant and 
Anti-Inflammatory Properties 

Fatima DJENAD, Sabiha 
ACHAT, Yasmine ACHAT, 

Sabrina IDIR, Siham BEDDAR, 

Tassadit SAHKI 

Algeria, Algeria, Algeria, 

Algeria, Algeria, Algeria 
Submission 1208 

5 
Advanced techniques for RF signal detection via 
software-defined radio: Application in cellular 

frequency bands 

Soufiane Tebache Algeria Submission 1209 

6 
Determine some of the functional requirements 

for Algerian football cadets according to the 

different playing positions 

Agboubi Habib, Derbal Fethi Algeria, Algeria Submission 1210 

7 

Theoretical analysis of the frontier molecular 

orbitals, electrostatic potential and nonlinear 
optical properties of M-nitroacetanilide 

Nour Eddine BENHARKAT, 

Abdelkader CHOUAIH, 
Nourdine BOUKABCHA 

Algeria, Algeria, Algeria Submission 1211 

8 

MicroRNA-Mediated Regulation of Signaling 

Pathways in Hepatocellular Carcinoma: Insights 
into Potential Therapeutic Targets 

Yusra Zarlashat, Hassan 

Mushtaq, Shoukat Hussain 
Pakistan, Pakistan, Pakistan Submission 1213 

9 

Removal of antibiotics contaminants from 

aqueous solution using chitosan beads: 
Preparation, characterization and separation 

performance 

Ledia MERSEL, Lamia 

MOULAHCENE, Mathias 
ULBRICHT, Ounissa 

SENHADJI-KEBICHE 

Algeria, Algeria, Germany, 
Algeria 

Submission 1216 

10 
Study of L-shaped walls with openings in 

Medium-Rise buildings subjected to high seismic 
Salem Merabti Algeria Submission 1217 

11 
Inhibition of Calcium Carbonate Precipitation 

with a Green Inhibitor by the Critical pH Method 

Rynad TERKI, Rachid 

KETRANE, Tony LOURTEAU, 

Polina VOLOVITCH, Jean 
LÉDION 

Algeria, France, France, 

France 
Submission 1218 

12 

DEVELOPMENT AND 

CHARACTERIZATION OF ANTIBACTERIAL 

AND BIODEGRADABLE FOOD 
PACKAGING FILMS BASED ON PLA AND 

OLEA EUROPAEA EXTRACT 

 Meniche Amel, Chibani Nacera Algeria, Algeria Submission 1219 

13 
Characterization of Al6Si2O13–Mg2Al4Si5O18 

composites prepared by sol-gel technique 

Ahcen Keziz, Meand Heraiz, 

Aya Latif 
Algeria, Algeria, Algeria Submission 1222 

14-15 
Incorporating Marble Waste into Cement Mortar 

Components 

Oday Jaradat, Mahmoud 

Shakarna, Mohammed Khattab, 

Hisham Suleiman, Karima Gadri 

Palestine, Algeria, Algeria, 
Algeria, Algeria 

Submission 1223 

16 
Colossal dielectric response and non-Debye 

relaxation of mullite 

Ahcen Keziz , Meand Heraiz, 

Aya Latif 
Algeria, Algeria, Algeria Submission 1225 

17 
Food Additives Used in Processed Meat Products 

and Their Effects on Health 
Emel Cengiz Kaynakcı Turkey Submission 1228 

18 
 Effect of initial concentration and pH on the 

removal of Paracetamol by adsorption process 

Akacha Imane, Merzougui 

Abdelkrim, Bouzid khadidja 
Algeria, Algeria, Algeria Submission 1240 

19 
Effect of contact time and adsorbent dose on the 

elimination of Paracetamol using adsorption 

process  

Akacha Imane, Merzougui 

Abdelkrim, Bouzid khadidja 
Algeria, Algeria, Algeria Submission 1241 

20 

Automatic Implementation of a New Stepover 

Distance for Efficient CPO Toolpaths in Pocket 
Machining 

Elhachemi Bahloul Algeria Submission 1242 

21 The Adobe (Earth Break) Hammache Soumia Algeria Submission 1244 

22 
Analytical modeling of components based on 

carbon nanotubes (CNTFET) 

Ahcen Keziz, Aya Latif, Djouani 

Ibrahim 
Algeria, Algeria, Algeria Submission 1245 

23 
Differential Thermal Analysis Of Mullite-

Cordeirite Composites  

Ahcen Keziz, Meand Heraiz, 

Aya Latif, Djouani Ibrahim 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1246 

24 

Evaluating the Use of Marble Waste and Glass 

Fiber Reinforced Plastic Waste as Mineral 
Admixtures in Self-Compacting Concrete 

Djeddou Manel, Amieur 

Mohamed, Chaid Rabah 
Algeria, Algeria, Algeria Submission 1247 

25 

Synthesis and molecular docking study of new 

(Z)-5-((2-chloroquinolin-3-
yl)methylene)thiazolidine-2,4-dione derivatives  

Ismahene Bazine, Rafik 

Menacer, Ramzi Maadadi 
Algeria, Algeria, Algeria Submission 1248 

26 
On a reaction-diffusion model applied to climate 

and pollution 
Samiha Djemai, Salim Mesbahi Algeria, Algeria  Submission 1249 

27 
Comparative Study of Power Supply Strategies 

for the Variable Reluctance Machine 12/8 
Chouitek Mama, Fidouh Nedjwa Algeria, Algeria  Submission 1250 

28 

Modeling Spatiotemporal Dynamics of 

Phytoplankton: A Nonlocal and Periodic 
Reaction-Diffusion-Advection Approach 

Salim Mesbahi, Samiha Djemai Algeria, Algeria  Submission 1252 

29 
Hybrid Deep Learning Approach for Signature 

Manuscript Authentication  

Boucerredj Leil, Kechroud 

Karima 
Algeria, Algeria  Submission 1255 

30 
Novel Approach to Signature Manuscript 

Recognition  
Boucerredj Leil, Kechroud 

Karima 
Algeria, Algeria  Submission 1256 

31 Metal phosphate nanoparticles for the pyrroles Berrichi Amina, Bachir Algeria, Algeria  Submission 1262 
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synthesis Redouane 

32 
Absorption spectrum of van der Waals 

heterostructure Ab-initio  calculations  

LOUAFI Widad, REZOUALI 

Karimr, LOUNIS Samir 
Algeria, Algeria, Germany Submission 1263 

33 

STUDY OF GENETIC DIVERSITY OF APPLE 

TREE IN THE DİFFERENT REGION OF 

AZERBAIJAN 

Basti Asadova Azerbaijan Submission 1266 

34 
REGULATION OF GENE EXPRESSION IN 

EUKARYOTES 
Basti Asadova Azerbaijan Submission 1267 

35 

Comparative Analysis of Machine Learning 

Classification Models in Predicting 
Cardiovascular Disease 

Ladislav Végh, Ondrej Takáč, 

Krisztina Czakóová, Daniel 
Dancsa, Melinda Nagy 

Slovakia, Slovakia, 

Slovakia, Slovakia, 
Slovakia  

Submission 1268 

36 
Mean-field study of magnetic properties of 

CrNi3-like structure 

Youssef Chegrane, Nabil 

Hachem, Mohammed El 

Bouziani 

Morocco, Morocco, 
Morocco 

Submission 1276 

37 
Optical Networking Innovations: Advancing 6G 

Wireless Communication 
Lokesh Kumar Pakistan Submission 1278 

38 

Effect of Compression Index and Consolidation 

Coefficient on Settlement of Rectangular 
Foundation Resting on Clayey Soil 

Emrah DAĞLI, Akın AYDIN, 

Batuhan BAYRAKTAR 
Turkey, Turkey, Turkey Submission 1279 

39 

Determination of Moisture Condition Values of 

Bentonite Material Mixed with Salt in Different 
Water Contents 

Emrah Dağlı, Abdulmelik Fırat 

Kaya, Berat Türkal, İbrahim 
Aydoğan 

Turkey, Turkey, Turkey, 

Turkey 
Submission 1280 

40 
Modeling of the heating of neutral particles in a 

corona discharge 

Ferouani Abdel Karim, Belhour 

Souad, Medjahdi Sarah Ines 
Algeria, Algeria, Algeria Submission 1283 

41 
Comparison of MMSE and ZF Adaptive 

Algorithms in the Multiuser Massive MIMO and 

OFDM System with Beamforming 

Bouamama Reda Sadouki, 
Cherifi Abdelhamid, Amina 

Elbahri 

Algeria, Algeria, Algeria Submission 1285 

42 
Production and Characterization of Epoxy Resin-

Based Biocomposites Reinforced with Citrus 

maxima Peel 

Abayhan Buran, Murat Ersin 

Durğun, Ercan Aydoğmuş 
Turkey, Turkey, Turkey Submission 1286 

43 

Optimization and Characterization of 

Environmentally Friendly Biocomposites 
Reinforced with Solanum muricatum Wastes 

Abayhan Buran, Murat Ersin 

Durğun, Ercan Aydoğmuş 
Turkey, Turkey, Turkey Submission 1288 

44 
Photovoltaic water pumping system using a 

BLDC motor under conditions of partial shade 

Abderrahim ZEMMIT, 

Abdelouaoud LOUKRIZ, Khaled 
BELHOUCHET, Abdelghafour 

Herizi 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1289 

45 
Green hydrogen generation using wind and solar 

power in water electrolyzers 

Abderrahim ZEMMIT, 

Abdelouaoud LOUKRIZ, Khaled 
BELHOUCHET, Abdelghafour 

Herizi 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1290 

46 
  Designing of Hybrid Multi-Level Inverter for 

Photo VoltaicApplications 

Sami Ur Rahman, Fazal 
Muhammad, Ihteshamul Haq, 

Muhammad Ismail 

Pakistan, Pakistan, 

Pakistan, Pakistan 
Submission 1291 

47 
Construction of nomographic dependencies for 
determining the characteristics of a jet pump 

Denys Panevnyk  Ukraine Submission 1293 

48 
The choice of a rational scheme for the use of an 

oil jet pump 
Oleksandr Panevnyk  Ukraine Submission 1294 

49 

Investigation of the Physical and Enhanced 
Photocatalytic Properties of Zinc Oxide 

Nanoparticles Synthesized Using Aspalathus 

Extract for Water Remediation Applications 

Abubakar Dantani Meli, 

Mohamed Abdelmonem, Che 
Azurahanim Che Abdullah 

Malaysia, Malaysia, UAE Submission 1295 

50 Biofuel Technology: A Review 
Sümeyye Arslan, Zehra Gülten 

Yalçın, Mustafa Dağ 
Turkey, Turkey, Turkey Submission 1296 

51 
Isolation, Structural Characterization, and 

Antioxidant Assessment of Scabiosa 

semippaposa Salzm 

Samia Bendamene, Naima 

Boutaghane,  Abdulmagid 
Alabdul Magidb, Zahia 

Kabouche, Laurence 

Voutquenne-Nazabadiokob 

Algeria, Algeria, France, 

Algeria, France 
Submission 1297 

52 

Hirshfield Surface Analysis, Charge Density 
Study, DFT Calculations, and Molecular 

Docking of (Z)-3-N-(Ethyl)-2-N'-(3-

methoxyphenyl imino) thiazolidine-4-one 

Khaled Drim, Youcef Megrouss, 
Mohammed Amin Benaouda, 

Mansour Azayez, Salem 

Yahiaoui 

Algeria, Algeria, Algeria, 

Algeria, Algeria 
Submission 1298 

53 

Green Approach to Efficiently Remove 

Hydroxychloroquine Sulfate Using Cocoa Shell 

Activated Carbon: Investigating Equilibrium and 
Kinetics studies 

Amel Hamadi, Nacera Yeddou-
Mezenner, Hiba Kais, Zohra 

Bensaadi 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1302 

54 

An infeasible interior-point algorithm based on a 

new kernel function for linear complementarity 
problems 

Safa Guerdouh,  Wided 
Chikouche 

Algeria, Algeria Submission 1304 

55 

FARKLI KIVAM SINIFLARINA SAHİP TAZE 

BETONUN İŞLENEBİLIRLİĞİNİ ÖLÇEN 

YÖNTEMLERİN KARŞILAŞTIRILMASI  

Abdussamet ARSLAN, Ömer 
Faruk BALALAN 

Turkey, Turkey Submission 1309 

56 
A dynamic contact problem for electro- 

viscoelastic materials with friction  
Aziza Bachmar Algeria Submission 1311 

57 
Sustainable Structural Lightweight mortar with 

Recycled Expanded Polyvinyl Chloride Waste 

N. Latroch, A.S. Benosman, A. 

Badache, M.Hacini,  M. Mouli 

Algeria, Algeria, Algeria, 

Algeria, Algeria 
Submission 1312 
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58 
Total antioxidant property of methanolic extract 

from a medicinal plant 

Hadjer Sekhri Zeggar, Ahlem 

Karbab, Bekka Ayoub, 
Noureddine Charef 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1314 

59 

Design of an improved control strategy based on 

Model Predictive Control for Dual-Stage Grid-

Connected PV Systems using Two-Level Inverter 

Abderraouf Touafek, Fateh 

Krim, Hamza Afghoul, Billel 
Talbi, Abdeslem Sahli, 

Abdelbaset Laib 

Algeria, Algeria, Algeria, 
Algeria, Algeria, Algeria 

Submission 1318 

60 
Enhanced A Network Performance using OSPF-

SDN Integration: A Comprehensive Analysis 

Lokesh Kumar, Naveed Saqib, 

Aqsa Ali, Imdad Hussain 

Pakistan, Pakistan, 

Pakistan, Pakistan 
Submission 1320 

61 
Kinetic model for orthophosphates adsorption on 

soil 

KAIS Hiba, YEDDOU-

MEZENNER Nacera, HAMADI 

Amel, BENSAADI Zohra 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1321 

62 
Effect of porosity model on the free vibration 

analysis of functionally graded sandwich plates 
Karima Bousmaha, Sid Ahmed 
Belalia, Sidi Mohammed Chorfi 

Algeria, Algeria, Algeria Submission 1322 

63 
Valorization of Wood Sawdust and Polystyrene 

Composite in Cement Mortar  

Hassina Boussak, Fouzia 

Benoudjit, Linda Loucif Seiad, 
Soraya Demim, Naoual 

Berrouane 

Algeria, Algeria, Algeria, 
Algeria, Algeria 

Submission 1327 

64 
Influence of Soil Texture on Undrained Cohesion 

derived from Laboratory Vane Shear 

Measurements 

Chalabi Youssouf , El hadj 
mimoune Arezki, Aissaoui 

Soufyane, Brixi Abderrahim 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1329 

65 
AI-Based Methods for Denoising Partial 

Discharge Signals 

Mohammed Ayoub Sahnoune, 

Boubakeur ZEGNINI, Tahar 
SEGHIER 

Algeria, Algeria, Algeria Submission 1330 

66 

Findings of Visual Evoked Potential Testing in 

Patients with Pituitary Non-Functional 
Microadenomas 

Aykut Oruç, Kadriye Yağmur 

Oruç, Hakkı Oktay Seymen 
Turkey, Turkey, Turkey Submission 1354 

67 
Regression-Based Temperature Prediction Using 

Humidity and Pressure Data for Smart Factories 
Merve Sayar, Merih Palandöken Turkey, Turkey Submission 1360 

68 
Monitoring and Mapping of Machine Learning 

Supported Sensor Data for Digital 

Transformation Transfer Laboratory 

Gökçe İye, Merih Palandöken Turkey, Turkey Submission 1385 

69 

99% Efficient Medium-Voltage Power Electronic 

Traction Transformer for AC 25 kV/50 Hz 
Railway Grid 

Mohamed Hichem Lahrech, 

Ahmed Chaouki Lahrech 
Algeria, Algeria Submission 1390 

70 
Identification and Location of Cracks in 

Conductive Material Using    Eddy Current NDT 

Bensalah Chattouh, Ahmed 

Chaouki Lahrech, Mohamed 
Hichem Lahrech 

Algeria, Algeria, Algeria  Submission 1391 

71 
Passive surveillance of African swine fever in the 

Republic of Albania 

 Jorgen Dedja, Blerina Luke, 

Enkeleda Ozuni 
Albania, Albania, Albania Submission 1401 

72 
Now It’s Their Turn to Speak Out: How 

Successful Are We in Tertiary Level English 

Teaching? 

 İlknur Kazaz Turkey Submission 1421 

73 
Enhancing Antimicrobial Efficacy of Cosmetic 
Preservative Using Ethanol Extract of Propolis  

Vladimir Mihailović, Nikola 
Srećković, Nevena Mihailović 

Serbia, Serbia, Serbia Submission 1435 

74 
Otomotiv Süspansiyon Parçaları için Esneme 

Testlerinde Yapay Zekâ Tabanlı Aparat Seçimi 

Muhammed Abdullah ÖZEL, 

Deniz BAL, Semih KÖSE, 

Mehmet Yasin GÜL 

Turkey, Turkey, Turkey, 
Turkey 

Submission 1437 

75 
Fonksiyonel Gıda ve Moleküler Gastronomi 

İlişkisi 

Çiğdem KIZILGEÇİ, Sevim 

ŞAHİN 
Turkey, Turkey Submission 1452 

76 Effects of In-Ovo Feeding on Poultry 

Pınar TATLI SEVEN, Numan 

Yusuf AKTAŞ, Seda 
İFLAZOĞLU MUTLU, Miray 

Sıla ÇİÇEK, İsmail SEVEN 

Turkey, Turkey, Turkey, 
Turkey, Turkey 

Submission 1454 

77 
Cultural and technical condition of pastures in 
the research "objects" of the administrative-

territorial district of Astara region 

Sanubar Aslanova Azerbaijan Submission 1462 

78 

The species composition of the Paliuruseta-

Sambucusetum-Cynodonosum formation found 
in the pastures of Astara region 

Sanubar Aslanova Azerbaijan Submission 1464 

79 
Heat Exchanger Optimal Design Tool Based on 

AI  

Mehdi OUADA, Billel MEGHI, 

Nadir BENAMIRA 
Algeria, Algeria, Algeria Submission 1335 

80 
Controllability Results for Second-Order 

Evolution Problems with Finite State-Dependent 

Delay and Nonlocal Conditions 

Chahrazed Boudefla, Selma 

Baghli-Bendimerad 
Algeria, Algeria Submission 1336 

81 
Development of Treated Lignocellulosic Fibers 

for Enhancing Mechanical and Thermal 

Properties of Construction Composites 

Kattia YALAOUI, ZEMBOUAI 
Idris, KACI Mustapha, Brahim 

Remila 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1338 

82 
Repair Of Impact-Damaged Prestressed Concrete 

Bridge Girders With Composite Materials   

Salim HAMLAOUI, 
Abdelhamid GUETTALA, 

Cherif BELEBCHOUCHE, 

Mohamed Lyes Kamel 

KHOUADJIA 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1341 

83 
Synthesis of urethane acrylate oligomer (UAO) 

used for 3D printing 

 Benkacem Hasna, Bouchoul 

Boussaha, Benaniba Mohamed 

Taher, Lasmi Sofıane, Lamiri 

Algeria, Algeria, Algeria, 
Algeria, Algeria 

Submission 1345 
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84 

Impedance Modeling and Stability Analysis of 

Renewable Energy Sources with LCC-Based 
HVDC Power Transmission 

Sarfraz Anwar, Syed Nasir Shah, 

Muhammad Zafar, Muddassir 
Ali 

Pakistan, Pakistan, United 

Arab Emirates, Pakistan 
Submission 1346 

85 

Breakthrough in Shear Viscosity Prediction: 

Superior Performance of ANN and Swarm 
Intelligence in Starch Suspensions 

Mohamed Kouider Amar, 

Achouak Madani, Faiza Omari 
Algeria, Algeria, Algeria Submission 1349 

86 
Transport parameters of a homogeneous DBD 

discharge of the Ar - NH3 gas mixture 

Barkahoum LAROUCI, Amar 

Benmoussa, Ahmed BELASRI, 

Soumia BENDELLA 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1350 

87 Ferrofluid flow through an annulus  Jaswinder Singh Mehta  India Submission 1352 

88 
Maximum Power Point Tracking Based on FLC 
Using DC/DC Boost Converter for PV System  

Kellal Cherif, Mazouz Lakhdar, 

Ouacel Abdelkader, Kouzou 

Abdellah, Matilde Pietrafesa 

Algeria, Algeria, Algeria, 
Algeria, Italy 

Submission 1353 

89 
Tuning the PI controller for optimum 

performance in a VSC based HVDC system 

Kellal Cherif, Mazouz Lakhdar, 

Ouacel Abdelkader, Kouzou 

Abdellah, Matilde Pietrafesa 

Algeria, Algeria, Algeria, 
Algeria, Italy 

Submission 1355 

90 

Effect of milking frequency on the hygienic and 

nutritional quality of raw milk in the Mid-
Northern region of Algeria 

SILARBI Tayeb, LAABAS 
Saadiya, CHAHBAR Mohamed, 

TEFIEL Hakim, GADOUM 
Abdelkader, ABDELLAH 

Fatiha, HAMDEN Khaled 

Tunisia, Algeria, Algeria, 

Algeria, Algeria, Tunisia, 
Tunisia 

Submission 1356 

91 

A comparison of FEM and FIT techniques for the 

optical modeling methodology used in the new 
nanostructured hybrid STPV cells 

Oussama Baitiche, Fathi 

Bendelala, Ali Cheknane 
Algeria, Algeria, Algeria  Submission 1426 

92 
Design and Simulation of Logic Circuits Using 

Phase Change Materials in a Kagome Structure  
Ibrahim CINAR Turkey Submission 1500 

93 
The Effects of Lycopene on Health and Fields of 

Use 
Halil İbrahim Binici, Adem 

Savaş 
Turkey, Turkey Submission 1532 

94 

Süspansiyon Parçalarından Rot mili Parçasının 

Yağlama Operasyon Sürecinin Ürün 
Performansına Etkisinin İncelenmesi 

Semih KÖSE, Muhammed 

Abdullah ÖZEL, Mehmet Yasin 
GÜL 

Turkey, Turkey, Turkey Submission 1479 

95 
DFT study and Spectral Analysis of a novel 

synthesized ketone derivative  

SMATI Sabrina, BOUKABCHA 

Nouredine, MENAD Karima, 

CHOUAIH Abdelkader 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1334 

96 

Processing of data from a PCR-RAPD genetic 

fingerprint by UPGMA (Unweighted Pair Group 

Method With Arithmetic) 

LAABAS Saadiya, CHAALAL 

Hichem, SILARBI Tayeb 
Algeria, Algeria, Tunisia  Submission 1358 

97 
Antimicrobial properties of thyme (Thymus 

vulgaris L.) essential oil 
Amara Nacira, Amara Sabrina, 

Touati Souad 
Algeria, Algeria, Algeria Submission 1361 

98 

Therapeutic effect of curcuma longa L and 

geranuim rosat Pelargonium Graveolens essential 

oils against lead acetate-induced testicular 
toxicity 

Nacera Boulila, Lynda Lakabi, 

Massinissa Madouche, Samira 
Oudahmane-Akdader, Assia 

Kamel, Menad Rafik, Ferroudja 

Bensaad-Medjdoub 

Algeria, Algeria, Algeria, 
Algeria, Algeria, Algeria, 

Algeria 

Submission 1363 

99 

Exploring the impact of allelopathic crops on 

surrounding competitorscometitors in 

Agricultural systems 

Soltane Sabrine, Benmeddour 
Tarek 

Algeria, Algeria Submission 1364 

100 
Global and local stability analysis of a heroin 

epidemic model 

Zirar Imane Hana, Lakmeche 
Abdelkader, Touaoula Mohamed 

Tarik, Helal Mohamed, Bensid 

Yazid 

Algeria, Algeria, Algeria, 

Algeria, Algeria 
Submission 1365 

101 

Fabrication Of Flexible Thin Film Substrates By 

The Extraction Of CNCs From Cellulosic 

Materials  

Abdul Basit, Hafeez Anwar Pakistan, Pakistan  Submission 1366 

102 
Enhancing Electricity Theft Detection in Smart 
Grids Using Temporal Convolutional Attention 

Networks and Variational Autoencoders 

Hafiz Muhammad Azeem Akram Azerbaijan Submission 1371 

103 
Energy Efficiency in Gas Turbine Cooling: 

Techniques and Computational Fluid Dynamics 

Analysis Using ANSYS Fluent 

Kamal ABOUELMAJD, Isamil 

LAGRAT 
Morocco, Morocco Submission 1375 

104 

Phase transitions in magnetic materials  magnetic 

materials: Application to energy storage and 
heating systems 

Abdelhak Boukhal, Youssef 

Chegrane, Nabil Hachem, 
Mohammed El Bouziani 

Morocco, Morocco, 

Morocco, Morocco 
Submission 1378 

105 

Control by AES spectroscopy and 

photoluminescence of Oxygen point defects in 

SnO2 thin films 

Zakia.LOUNIS, M.Salah 

HALATI, Moussaab BELARBI, 
Malika ACHOURI, Djamel 

GHAFFOR, Chawki Zegadi 

Algeria, Algeria, Algeria, 
Algeria, Algeria, Algeria 

Submission 1379 

106 
Evaluation of Antibacterial Activity of Thymus 

vulgaris Extracts 
Khiari Mohamed, Kechrid Zine Algeria, Algeria Submission 1383 

107 On the regularity in Colomeau’s algebra 
Mohamed Helal, Mohamed El 

Amine Kherarba 
Algeria, Algeria Submission 1384 

108 
Machine Learning Supported Antenna Design for 

UHF RFID Applications 
Emre Aksoy, Merih Palandöken Turkey, Turkey Submission 1524 

109 

Ochratoxin-A Toxicity in Broiler Birds and its 

Amelioration with N-Acetylcysteine 

Supplementation 

Muhammad Imran, Muhammad 

Kashif Saleemi, Al-Hafiza Shafia 

Tehseen Gul, Aisha Khatoon, 

Pakistan, Pakistan, 

Pakistan, Pakistan, 

Pakistan, Pakistan, Pakistan 

Submission 1392 
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Mughees Aizaz Alvi, 

Muhammad Imran 

110 
Three-Dimensional Analysis of Free Vibration of 
Sandwich Plates with Composite Laminated Face 

Sheets and a Porous Functionally Graded Core 

A. Guenanou, M. Hachemi, 
M.S.E. Hamroun, F. Touahra, R. 

Chebout, K. Bachari 

Algeria, Algeria, Algeria , 

Algeria, Algeria , Algeria 
Submission 1396 

111 
Analysis of Porous Sandwich Plates FGM 

Subjected To Free Vibration 

MERDACI Slimane, HADJ 
MOSTEFA Adda, BOUCHAFA 

Ali 

Algeria, Algeria, Algeria Submission 1410 

112 

AI-Powered Fault Detection in MPPT 

Algorithms Utilizing Artificial Neural Networks 

for Enhanced Photovoltaic System Performance 

Abdelouadoud Loukriz, 

Mohamed Dahmani, Zine 
Elabadine Dahmane, Abderrahim 

Zemmıt 

Algeria, Algeria, Algeria, 
Algeria 

Submission 1411 

113 
Sıhhi Seramik Makinesi Milinin Statik Yük 

Altında İncelenmesi  
Fatih Karpat, Mehmet Kıvanç 

Turan, Murat Mandıracı 
Turkey, Turkey, Turkey Submission 1516 

114 

Control Battery Storage Strategy in Stand-Alone 

Photovoltaic Systems: A Study Under Irradiation 

Effects 

Layate Zakaria, Bahi Tahar, 
Lekhchine Salima 

Algeria, Algeria, Algeria  Submission 1519 

115 
Servis Uygulamaları İçin Kural Tabanlı Proses 

Takip Yazılımının Geliştirilmesi  

Cengiz SERTKAYA, Fidan 

Khalilbayli 
Turkey, Turkey Submission 1526 

116 
Microalgae Based Bioplastics and Their 

Utilization as Fertilizer 
Wiem Jebahi, Bengü Özuğur 

Uysal 
Turkey, Turkey Submission 1533 

117 

Farklı Gedik Tiplerinden Kaynaklanan Ani Baraj 

Yıkılması Akışının Bir Binaya Etkisinin Sayısal 

Olarak İncelenmesi 

Emrah Sevinç Turkey Submission 1551 

118 

Effects of Supplemental Feeding of Fenugreek 

and Fennel Seeds on Milk Production Properties 

in Assaf Sheep 

Ömer Berk KARABACAK, 
Birol DAĞ 

Turkey, Turkey Submission 1563 

119 
Myofascial Release Exercises in the Treatment of 

Plantar Fasciitis: A Traditional Review 
Mehmet SÖNMEZ Turkey Submission 1567 

120 
Free Vibration Analysis of Functionally Graded 

Nanoplates 

Soufiane Benounas, Mohamed-

Ouejdi Belarbi 
Algeria, Algeria Submission 1413 

121 
Bending Analysis of Functionally Graded 

Nanoplates 
Soufiane Benounas, Mohamed-

Ouejdi Belarbi 
Algeria, Algeria Submission 1414 

122 

Bending Analysis of Functionally Graded 

Sandwich Hyperbolic Paraboloid Shells with 
Different Boundary Conditions 

Soufiane Benounas, Mohamed-

Ouejdi Belarbi 
Algeria, Algeria Submission 1415 

123 
Hysteresis behavior of a graphene monolayer in 

the presence of a transverse crystal field  

M. Salama, T. Mouhrach, N. 

Hachem, E.B. Choubabi 

Morocco, 

Morocco,Morocco,Morocco 
Submission 1420 

124 
Analyzing Fuzzy Differential Equations: 

Application of Tarski’s Fixed Point Theorem to 

Establish Solution Existence and Uniqueness. 

Bellabes Zineb, Naima 

Boussekine 
Algeria, Algeria Submission 1422 

125 

Polyamide-Graphene oxide: synthesis, 

characterization, and electrochemical properties 
for different applications 

Assia Tounsi, Ouafia 

BELGHERBI, Leila LAMIRI, 
Boussaha BOUCHOUL, Meriem 

MESSAOUDI, Nourdinne 
BOUMAAZA, Farid 

HABELHAMES, Ahmed 

BAHLOUL 

Algeria, Algeria, Algeria, 

Algeria, Algeria, Algeria, 
Algeria, Algeria 

Submission 1423 

126 
Study of the effect of marble powder on the 

subsidence potential  

Mohamed DACHER, Ouassila 
BAHLOUL, Samir 

BENMOUSSA, Chafai 

BECHTELLA 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1424 

127 
Optimization of Robotic Manipulator Structure 

for Strawberry Harvesting Applications 

Inas SAOUD, Asaad 

CHAHBOUN 
Algeria, Algeria Submission 1430 

128 

Bioethanol Production by Alcoholic 

Fermentation Using Saccharomyces cerevisiae 
and Valorization of Prickly Pear Juice Waste 

FERROUDJ Nawal, BENSEFIA 

Chaima, KAHALERRAS Fatma 
Algeria, Algeria, Algeria  Submission 1431 

129 
Influence of Urban Play Areas on Children's 

Social Integration in Cities 

Marouane Samir Guedouh, 

Mohamed Amine Khadraoui, 
Soumaya Besbas 

Algeria, Algeria, Algeria  Submission 1436 

130 
Numerical optimization of the workpiece 

positioning errors 

CHAMI M, RAHOU M, SEBAA 

F 
Algeria, Algeria, Algeria  Submission 1439 

131 
THE INFLUENCE OF THE ELECTRIC FIELD 
ON THE ELECTRONIC AND MECHANICAL 

PROPERTIES OF NONOTUBES 

BAIRA Fayçal  Algeria Submission 1447 

132 
Analysis of the mechanical properties of 

biopolymer - natural filler composite systems 

Marcell János Tóth, Annamária 

Polyákné Kovács 
Hungary, Hungary Submission 1453 

133 

Flexural and thermal characterization of a 

lightweight clay and sawdust based compressed 

bricks 

Belkacem MEZIANI, Mohamed 

Amin BOUZIDI, Chabane SI 

AHMED 

Algeria, Algeria, Algeria  Submission 1459 

134 
Characterization and bioactivity of lepidium 

sativum seeds polysaccharide 

Achat yasmine, Lefsih Khalef, 

Boulekbache Lila, Djenad 

Fatima, Beddar Siham, Idir 

Sabrina 

Algeria, Algeria, Algeria , 

Algeria, Algeria , Algeria 
Submission 1461 

135 
Plakanın Serbest Titreşiminde Öz değerlerin 

Galerkin Yöntemiyle Bulunması 
Birkan DURAK Turkey Submission 1560 
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136 

Modeling the Stability of Nanofluids Using 

Artificial Neural Networks and Investigating 
Their Effects on Thermal Conductivity 

Fevzi SAHIN Turkey Submission 1571 

137 

İÇSEL PAZARLAMA UYGULAMALARI VE 

ÖRGÜTSEL BAĞLILIK İLİŞKİSİNİN İŞ 

PERFORMANSINA ETKİSİ: BARTIN 
ÜNİVERSİTESİ’NDE BİR ÇALIŞMA 

 Gizem BAYLANÇİÇEK, 

Selman KARAYILMAZLAR 
Turkey, Turkey Submission 1575 

138 
Microorganisms isolated from local soil as a tool 

for efficient bioremediation  

Barbara Bertović, Monika Šabić 

Runjavec, Marija Vuković 
Domanovac 

Croatia, Croatia, Croatia Submission 1603 

139 
Artificial Intelligence Supported Optimization of 

Nanofluid Usage in PV Panel Cooling 
Omer GENC Turkey Submission 1607 

140 
IMPACTS OF CLIMATE CHANGE ON THE 
PRODUCTIVITY OF TOBACCO CROP IN 

PAKISTAN 

Haroon Khan, Ömer Süha Uslu, 

Osman Gedik 
Turkey, Turkey, Turkey Submission 1522 

141 
  A multi-objective scheduling of renewable 

energy sources in a smart grid system  

Rameez Hassan, Muhammad 

Bilal, Hasnain Ali Shah, Fazal 
Muhammad 

Pakistan, Pakistan, 

Pakistan, Pakistan 
Submission 1601 

142 

Migration Processes in Azerbaijan and their 

Effects on the Sustainable Development of the 
Enterprise Economy 

Maryam Adli Azerbaijan Submission 1261 

143 

Numerical study of the effect of focusing the 

absorber relative to the mirror in a parabolic 
trough concentrator (PTC) on mixed convection 

Hassene Boutelis, Dalila 

Titouna, Ammar Benderradji, 
Lazhar Serir 

Algeria, Algeria, Algeria, 

Algeria 
Submission 1344 

144 
Regional Consensus on Political Settlement to 

the Principal Conflicts in Afghanistan 
Maria Adli Azerbaijan Submission 1460 

145 
Evaluation of The Nanotoxicity of TiO2-NPs on 

Wistar rats 

Sara BOUZENZANA, Rachid 
ROUABHI, Tahar GOUDJIL, 

Abdellali BOUZENZANA 

Algeria, Algeria, Algeria , 

Algeria 
Submission 1465 

146 
An Innovative Program to Train Future Nobel 

Laureates Belonging to Türkiye and Pakistan 
Syed Arif Kamal Pakistan Submission 1469 

147 
Water trapping Technical changes in barrier trap 

selectivity for the management of coastal lagoons  

Zakaria Adjou, Djamila 

Boufades, Mustapha Miloudi 
Algeria, Algeria, Algeria  Submission 1470 

148 

Experimental investigation of the efficiency of 

CO2 enhanced oil recovery (CO2-EOR) in 
sandstone cores from an Algerian oil field using 

NMR technology 

Zakaria Adjou Algeria Submission 1471 

149 
Thermal and mechanical properties of 

lightweight mortar and its constituents at 

elevated temperatures 

Mohamed sadak Merrakchi, 

Smain Benyamina 
Algeria, Algeria Submission 1473 

150 
Hidden Curriculum: Shaping Students' Character 

in Religious Studies  

Doni Abadi Nababan, Tetty 

Suriani, Marlen Bailao, Joice 
Patty 

Indonesia, Indonesia, 

Indonesia, Indonesia 
Submission 1477 

151 
Experimental Analysis of High-Velocity Impact 

Damage in CFRP Laminates 

Mustapha RABOUH, Kamel 

ZOUGGAR, Khelifa 
GUERRAİCHE 

Algeria, Algeria, Algeria  Submission 1483 

152 

Modeling and Analysis of Impact-Induced 

Damage in Carbon Fiber Reinforced Polymer 
Composites Using ABAQUS 

Mustapha RABOUH, Kamel 

ZOUGGAR, Khelifa 
GUERRAİCHE 

Algeria, Algeria, Algeria  Submission 1484 

153 

Structural and tribological behaviour study of 

porous TiNiCu shape memory alloys processed 

by powder metallurgy method 

Zineb Sadaoui, Latifa Kahloul, 
Soumaya Meddah 

Algeria, Algeria, Algeria  Submission 1485 

154 
Existence for Caputo-Fabrizio Random 

Fractional Differential Equations 
BEKADA FOUZIA Algeria Submission 1486 

155 
Effect of Crosslinkers on Swelling Behavior of 

Chitosan grafted Poly(Acrylic Acid) Hydrogel 

Abir Derbali, Djallel Bouzid, 

Amel Sadji 
Algeria, Algeria, Algeria  Submission 1488 

156 

Discontinuous Nonlinearities in Fractional p-

Laplacian Problems: A Study of Solution 

Existence and Multiplicity 

Hanaa Achour, Sabri Bensid  Algeria, Algeria Submission 1489 
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Abstract – This paper presents a systematic approach to the fundamental principles and practices essential 

for developing CNC programs, specifically for the clutch hub turning process. The process involves the 

turning operation necessary to machine a clutch hub from an initial workpiece, a forged clutch hub. CNC 

programming is pivotal in creating precise instructions that control the motions and operations of CNC 

machine tools for precise and efficient clutch hub machining. Key aspects highlighted in this study 

include the selection of appropriate cutting tools, the incorporation of cutting conditions (such as cutting 

speed, feed, and depth of cut), and the optimisation of cutting strategies during program development. 

The paper provides a practical framework for CNC program creation, from initial design through final 

implementation, emphasising both theoretical foundations and practical completion. The discussion 

primarily focuses on the integration of G-codes and M-codes into CNC programming, ensuring constant 

monitoring and control over manufacturing operations. Furthermore, the paper evaluates how advanced 

technologies such as CAD/CAM integration facilitate CNC programming by improving precision and 

efficiency. By analysing functional CNC programs, this research serves as a valuable resource for 

engineers and machinists aiming to deepen their expertise in CNC programming, particularly in the 

development of effective and dependable CNC programs for manufacturing processes. 
 

Keywords – G-codes, M-codes, CNC Machine Tool, Cutting Tools, CAD/CAM 

 

I. INTRODUCTION 

In the contemporary context of manufacturing processes, precision and consistency are imperative in 

achieving optimal product quality and operational efficiency. The constant monitoring and control over 

dimensional tolerances, surface finish quality, and workpiece dimensions throughout the machining 

processes ensure compliance with design specifications, thereby enhancing product durability and 

reliability. This consistent practice promotes early detection and correction of dimensional imperfections, 

minimising waste and repairs while maintaining the quality of manufactured workpieces [1].  

The advent of CNC (Computer Numerical Control) machine tools has revolutionised modern 

manufacturing, offering superior accuracy and repeatability in comparison with conventional machine 

tools. These machine tools are particularly designed for complex and demanding machining processes 

where precision is paramount. Central to the operation of CNC machine tools is CNC programming, a 

discipline focused on the transformation of design specifications into executable commands that direct the 

movements and actions of CNC machine tools [2].  

CNC programming refers to the principles used to generate the instructions that drive the CNC machine 

tools. These instructions are structured into a program, which consists of G-codes and M-codes (Fig. 1a). 

G-codes, or geometric codes, control the motion of the CNC machine tool. They are standard commands 

https://www.icsarconf.com/
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that begin with the letter "G" followed by a two-digit number, indicating various movements and 

positions of the machine tool's moving components. The commands dictate the precise geometric 

positions based on a coordinate system, enabling the machine to move the components and cutting tools 

accurately in a specified direction and position them precisely in 3D space (Fig. 1b) [3]. 

 
Fig. 1 a) Program structure; b) Machine, workpiece, and local coordinate systems [3] 

 

In addition to G-codes, CNC programming encompasses M-codes, which regulate specific functions of 

the CNC machine tool, including spindle rotation speed, cutting tool feed rate, tool changes, and coolant 

application. The M-codes also adhere to an alphanumeric format, beginning with the letter "M" and being 

followed by two digits. These codes are essential for the operation control of the machine tool and ensure 

that each workpiece of the manufacturing process is machined correctly and efficiently [4]. 

The G-code, in the role of a programming language, facilitates the development of specific programs 

through Computer-Aided Manufacturing (CAM) systems that utilise Computer-Aided Design (CAD) 

information. These advanced systems play a crucial role in contemporary machining processes, 

effectively synchronising design with manufacturing. Specifically, CAM systems utilise CAD data to 

create precise instructions for CNC machine tools, which significantly improves both the design and 

productivity of machining processes. This integration of CAD and CAM systems facilitates the transition 

from design to production, thereby enhancing overall manufacturing efficiency and product quality [5]. 

The principle of developing CNC programs involves a sequence of steps that convert design 

specifications into commands readable by machine tools. These commands direct and control the 

movement of the machine tool's moving components and cutting tools during the machining process [6]. 

Initially, the process commences with designing and modelling the workpiece utilising Computer-Aided 

Design (CAD) software. This involves developing a detailed two-dimensional or three-dimensional 

model wherein all features, such as contours, holes, slots, and pockets, are identified and designed. The 

designed CAD model provides a precise representation of the workpiece to be manufactured [7]. 

The CAD model is then utilised to develop CNC programs of instructions that define the cutting tools’ 

toolpaths. The toolpaths are the specific paths that the cutting tool traverses in order to machine the 

workpiece. During this step, the appropriate cutting tools are selected according to material and design 

requirements. Machining parameters, including spindle speed, rotation direction, feed, depth of cut, and 

coolant activation, are also defined in the programs of instructions [8]. 

When the toolpaths are created, they can be visualised as a continuous connection between a series of 

coordinates that correspond to specific data points. Each coordinate indicates a particular position in the 

machine tool's working space, defining the precise location of the cutting tool at the determined 

trajectory. As the machining process progresses, the cutting tool traverses from one coordinate to the 

next, ensuring precise material removal and shaping of the workpiece [9]. 

Prior to implementing the G-code on the actual CNC machine tool, the toolpaths can be simulated and 

verified by utilising the CAM software. This simulation facilitates the visualisation of the machining 

process and the identification of potential issues, such as collisions, tool breakage, or excessive material 

removal, which can be anticipated, detected, and eliminated [10]. 
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Upon verification, the program is transferred to the CNC machine tool, typically through USB, network, 

or other communication protocol. The CNC machine tool is then prepared by securing the workpiece, 

setting up the workholding, cutting, and control tools, and calibrating the machine tool by setting zero 

points, which serve as reference points for machining. Once the machine tool is setup, the program is 

loaded into the CNC machine tool’s controller. A dry run, without any actual cutting, is typically 

performed to ensure the complete accuracy of the toolpaths and the absence of any unexpected 

movements. When the verification process is completed, the machining process commences, with the 

CNC machine adhering to the G-code instructions to machine the workpiece [11]. 

In this context, the development of CNC programs is based on the principle of creating a sequence of 

coded instructions to guide the CNC machine tools in performing precise machining processes using 

CAD software to design the workpiece and generate the trajectory of the cutting tools, terms that are 

reviewed in relevant literature (e.g., [1]–[11]). The paper is structured into five sections: an introduction, 

an explanation of the research, a presentation of the results, a discussion, and a conclusion with potential 

applications. 

II. MATERIALS AND METHOD 

This research illustrates a part of the clutch hub machining process implemented on a CNC turning 

centre `Hitachi`. The clutch hub is a vital component of a vehicle's clutch system. It plays a crucial role in 

manual transmission vehicles, functioning as the central component of the clutch disc assembly.  

To precisely analyse the machining process, two-dimensional drawings have been created using a CAD 

system, specifically AutoCAD software. These drawings illustrate details of the machining process and 

the sequence of the machining operations intended to realise the process. The process involves the turning 

operation necessary to machine the clutch hub (Fig. 2b) from the initial workpiece, a forged clutch hub 

(Fig. 2a). In addition to turning, the machining process includes machining operations that relate to 

turning, such as drilling, facing, boring, and chamfering. 

 
Fig. 2 a) Forged clutch hub; b) Clutch hub 

 

Depending on which side of the clutch hub is machined, two phases in the context of two machining 

operations are defined. The first machining operation refers to the shorter side of the forged clutch hub 

(Fig. 3a), while the second refers to the longer side (Fig. 3b). 
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Fig. 3 a) First machining operation; b) Second machining operation 

 

The first machining operation (Fig. 3a) comprises four passes. The first pass (Fig. 4b) involves drilling. 

The second (Fig. 4d) and third passes (Fig. 5b) involve turning and facing, respectively. The fourth pass 

(Fig. 6b) includes chamfering. 

The second machining operation (Fig. 3b) comprises three passes. The first pass (Fig. 4e) involves 

turning and facing. The second pass (Fig. 5c) similarly includes turning and facing. The third pass (Fig. 

6c) entails chamfering and boring. 

The contours of the workpiece illustrated in the drawing play a crucial role in defining the geometry of 

the cutting tool for each machining pass. The shape and complexity of these contours directly influence 

the selection of cutting tool parameters such as cutting edge angle, tool lead angle, inclination angle, nose 

radius, etc. Each specific contour determines the required type of cutting tool holder and indexable insert 

shape that must precisely match the profile of the workpiece. 

Specifically, for the first pass (in the first machining operation), the determined cutting tool is the 

DS20-D3400DM40–04 straight-flute drill with indexable inserts DS20-0508-P and DS20-0508-C, 

manufactured by Sandvik Coromant (Fig. 4a). The cutting tool geometry is characterised by a cutting 

edge angle of 81°, an inclination angle of 0°, and indexable insert corner radii of 0.8 mm and 0.35 mm. 

 
Fig. 4 a) Strait-flute drill; b) First pass; c) Shank tool for turning; d) Second pass; e) Second pass 

 

For the second pass (in the first and second machining operations), the determined cutting tool is the 

PCLNR 2525M 12 shank tool for turning (Fig. 4c) that uses a CNMG 12 04 08-PM 4325 indexable 

insert, manufactured by Sandvik Coromant. The cutting tool geometry is characterised by a cutting edge 

angle of 95°, a lead angle of -5°, an inclination angle of -6°, an orthogonal rake angle of -6°, a corner 

radius of 0.8 mm, an effective length of the cutting edge of 12 mm, and a rhombic 80º insert shape. 

The determined cutting tool for the third pass (in the first and second machining operations) is the 

DDHNL 2525M 15 shank tool for turning (Fig. 5a) that uses a DNMG 15 06 08-KF 3225 indexable 

insert, manufactured by Sandvik Coromant. The cutting tool geometry is characterised by a cutting edge 
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angle of 107.5°, a lead angle of -17.5°, an inclination angle of -7°, an orthogonal rake angle of -6°, a 

corner radius of 0.8 mm, an effective length of the cutting edge of 14.7 mm, and a rhombic 55º insert 

shape. 

 
Fig. 5 a) Shank tool for turning; b) Third pass; c) Third pass 

 

And for the last, fourth pass (in the first and second machining operations), the determined cutting tool 

is the S25T-PTFNR16 16-W shank tool for turning (Fig. 6a) that uses a TNMX 16 04 08-WF 1515 

indexable insert, manufactured by Sandvik Coromant. The cutting tool geometry is characterised by a 

cutting edge angle of 91°, a lead angle of -1°, a corner radius of 0.8 mm, an effective length of the cutting 

edge of 15.7 mm, and a triangular insert shape. 

 
Fig. 6 a) Shank tool for turning; b) Fourth pass; c) Fourth pass 

 

This CAD model has been meticulously developed to enable a precise analysis of turning operations, 

including all relevant passes. It serves as the essential foundation for providing coordinates from 

annotations and for the subsequent development of CNC programs. Through detailed examination, this 

model ensures accuracy in translating design intentions into executable CNC programs. 

III. RESULTS 

The development of the CNC programs involved a series of detailed steps to ensure the desired 

geometry and contour of the workpiece were followed by the cutting tool. The process began with 

understanding the workpiece CAD model design through two-dimensional design specifications, which 

included all dimensions, tolerances, and surface finish requirements. 

Next, appropriate cutting tools were selected based on the material of the workpiece and the number and 

type of passes required. The geometry of the cutting tools, including diameters, linear and radial lengths, 

and shape, was considered as it directly affects the programming of the tool paths. 

The workpiece coordinate system (WCS) was then established on the CNC turning centre `Hitachi`, 

with the origin point (X, Y, and Z coordinates) defined as the reference for all dimensions. The origin 

(0,0,0) was defined at the highest point and centre of the workpiece's surface. 
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Fig. 7 CNC program for the first turning operation 

 

Planning the tool paths for turning involved identifying the contours and profiles that the cutting tool 

must follow, including outer and inner diameters, fillets, chamfers, and other features.  

 
Fig. 8 CNC program for the second turning operation 
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The CNC programs were developed using G-code that primarily control the movement of the CNC 

turning centre `Hitachi` along the axes (X, Y, and Z) and specify the type of motion to be performed. 

Additionally, M-codes were used to control various auxiliary functions of the CNC turning centre, such as 

tool changes, spindle speed, spindle control, feed rate, and other functions. 

The developed CNC programs were specified for each machining operation and included all passes. For 

space conservation, these programs are presented as figures. 

The program of instructions for the first turning operation (including four passes) is depicted in Fig. 7. 

and the second turning operation (including three passes) is depicted in Fig. 8. 

IV. DISCUSSION 

The first CNC program is structured to drive and control the CNC turning centre through a detailed 

series of instructions to shape the shorter side of the clutch hub. Each section of the program represents a 

specific phase of the turning process, referred to as a "pass". The program starts (and ends) with a 

command `%` to signal the beginning (and the end) of the program and the identifier `O77` is used to give 

the CNC program a unique identification number. 

This program starts by preparing the CNC turning centre for the drilling operation. The code `T0900` is 

used to select the straight-flute drill that is placed in a designated position within the CNC turning centre's 

tool carousel and the code `S450` to set the spindle speed to 450 RPM. Rapid traverses (G00 commands) 

are used to quickly position the cutting tool to the initial cutting point at X0, Z30, and Y0. This initial 

position ensures precise alignment before the drilling pass is begun. Once in position, this pass is initiated 

by the program. Linear interpolation (G01) is used to slowly lower the cutting tool to the Z-56 coordinate 

at a feed rate of 0.07 units per revolution, ensuring a controlled penetration into the material. The spindle 

is rotated in the clockwise direction (M03), maintaining a consistent cutting speed. After the pass is 

completed, the cutting tool is rapidly moved to Z10, and the spindle is stopped (M09). To prepare for the 

next pass and cutting tool change, a return to the machine's reference point (G28 U0 V0 W0) with a 

spindle stop (M05) is commanded by the program. 

In the second pass, the code `T0100` is used to select the determined cutting tool by the program, and 

the code `S750` is used to adjust the spindle speed to 750 RPM in the counterclockwise direction (M4). A 

rapid traverse to the defined point with coordinates X82, Z10, and Y0 is initiated to begin the actual pass. 

Then, linear interpolation (G01) is implemented in the program to make precise cuts at varying depths 

and contours. For instance, the cutting tool is moved from Z-5.7 to Z-1.1 while turning along the X-axis. 

A rapid movement to X33 is then implemented, and the process is repeated, demonstrating the ability of 

the CNC turning centre to perform complex machining tasks. Circular interpolation (G03) is used to 

facilitate curved cuts, which are essential for creating intricate geometries on the workpiece. Similar to 

the first pass, the second pass is finished with a command to return to the turning centre's reference point 

(G28 U0 V0 W0 M5) and preparation for the subsequent pass. 

For the third pass, the determined cutting tool `T0500` is selected, with the spindle speed set to 800 

RPM in a counterclockwise direction (M04). The turning process is accelerated by this higher spindle 

speed, which is suitable for machining tougher materials or achieving finer surface finishes. Rapid 

traverses and linear interpolations are commanded by the program to cut along designated paths, with 

adjustments made to the feed (F) and depth of cut (Z-axis) to meet turning requirements. Circular 

interpolations (G03) are utilised again to create fillets and curved surfaces, with movements exemplified 

by shifts from X53 to X70.5 and corresponding changes in Z-axis coordinates. Upon completion of the 

third pass, the CNC turning centre is directed by the program to return to its reference point (G28 U0 V0 

W0 M05), ensuring accurate positioning and readiness for the next pass. 

The determined cutting tool `T0300` is activated for the fourth pass, with the spindle speed set back to 

750 RPM in a clockwise direction (M03). Optimal cutting conditions are provided for the specific cutting 

tool and material combination by this return to forward rotation. The program's systematic approach is 

continued, with linear interpolations employed to achieve the specified contours. Efficient chamfering 

operation is ensured by rapid traverses between the defined points, while accuracy throughout the 
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machining process is maintained by the program's code of spindle stops (M05) and return to reference 

points (G28 U0 V0 W0). 

The second CNC program is structured to drive and control the CNC turning centre through a detailed 

series of operations to shape the longer side of the clutch hub. Each section of the CNC program 

represents the distinct phases of the turning process, referred to as "passes". The command `%` is used to 

signal the beginning and end of the program and `O78` is the unique identifier for this particular program. 

The initial setup commands ensure that the CNC turning centre is ready for machining. The spindle is 

started by the `N005 M40` command. The feed mode is set by the `N010 G99` command, and the XZ 

plane for turning operation is selected by the `N015 G18` command. 

For the first pass, the determined cutting tool `T0100` is selected. The spindle is set to rotate at a 

maximum speed of 700 RPM, maintaining a constant surface speed of 700 RPM in a 

counterclockwise direction (M04). The cutting tool is rapidly moved to the initial position at coordinates 

X32, Z10, and Y0. Then, it is descended to Z0 with the same rapid traverse command. The cutting 

process begins with a linear interpolation command, `N060 G01 Z-1. F0.12 M08`, that moves the cutting 

tool to Z-1 at a feed rate of 0.12 units per revolution, with coolant on. Various linear and circular 

interpolation commands are continued in the program to shape the workpiece. For instance, the cutting 

tool is moved to X52 by the `N065 X52` command, and a clockwise arc to X57, Z-3.2 with a radius of 

2.5, is created by the `N070 G03 X57. Z-3.2 R2.5` command. Linear movements to specified coordinates 

are defined by the subsequent commands `N075 G01 X59.5 Z-16.3` and `N085 Z-21.3`. The rapid 

traverse command to X75 is then used to quickly move the cutting tool to the new positions without 

cutting. After performing the necessary cuts, the cutting tool is returned to the reference position using the 

`N145 G28 U0 V0 W0 M05` command with the spindle stopped. 

The second pass is initiated by changing the cutting tool with the `N150 T0500` command. The spindle 

speed is increased to a maximum of 900 RPM using the `N170 G50 S900` command and set to maintain a 

constant surface speed of 900 RPM with the `N175 G96 S900 M04` command in a 

counterclockwise direction. The cutting tool is rapidly positioned at the point of X30, Z1, and Y0 

coordinates using the `N180 G00 X30 Z1 Y0` command. The turning process begins with `N185 G01 Z-

3.9 F0.14 M08`, moving the cutting tool to Z-3.9 at a feed rate of 0.14 units per revolution with coolant 

on. Similar to the first pass, various linear and circular interpolation commands are followed to shape the 

workpiece according to the desired geometry. A clockwise arc is created by `N195 G03 X56.6 Z-5.2 R2`, 

while a linear cut is defined by `N200 G01 X58.8 Z-16.5`. The program is continued with these 

commands to achieve the specified contours and depths. After the necessary cuts are completed, the 

cutting tool is returned to the reference position with `N260 G28 U0 V0 W0 M05`, ensuring the spindle is 

stopped and the CNC turning centre is ready for the next pass. 

The determined cutting tool for the third pass is selected with the `N265 T0300` command. The spindle 

speed is set to a maximum of 750 RPM, and a constant surface speed of 750 RPM is maintained in a 

clockwise direction (M03). The cutting tool is rapidly moved to the starting position of X46, Z0, and Y0 

coordinates with the `N295 G00 X46 Z0 Y0` command. The turning process is initiated with the `N300 

G01 Z-0.8 F0.12 M08` command, moving the cutting tool to Z-0.8 at a feed rate of 0.12 units per 

revolution with coolant on. Various linear interpolation commands are used by the program to perform 

precise cuts along the specified paths. Specifically, the cutting tool is moved to the position at coordinates 

X35.7 and Z-4.5 with the `N305 X35.7 Z-4.5` command, and the pass is continued to Z-50 with the 

`N310 Z-50.` command. After the pass is completed, the cutting tool is rapidly returned to the reference 

position using the `N325 G28 U0 V0 W0 M05` command, with the spindle stopped. 

V. CONCLUSION 

This paper presents a systematic approach to the fundamental principles and practices for the 

development of CNC programs specific to the clutch hub turning process. Through a detailed exploration 

of cutting tool selection and toolpath strategy optimisation, the study provides a practical framework for 

CNC program creation that spans from initial design to final implementation. The research highlights 
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methods to improve precision and efficiency in CNC programming by effectively integrating G-codes and 

M-codes and ensuring constant monitoring and control over machining operations. 

The performance of optimising toolpaths and minimising errors underscores the importance of accuracy 

and reliability in CNC program development. Advanced technologies, such as CAD/CAM integration, are 

evaluated for their impact on improving precision and efficiency, demonstrating how modern 

technologies can significantly facilitate the CNC programming process. By analysing functional CNC 

programs, the paper serves as a valuable resource for engineers and machinists, contributing to the 

advancement of expertise in the creation of effective and dependable CNC programs for precise and 

efficient manufacturing operations. 

In conclusion, this research not only demonstrates the theoretical foundations of CNC programming but 

also offers practical insights into the implementation of these principles. It underscores the critical role of 

well-structured and carefully chosen G-codes and M-codes in achieving high-quality CNC programs. As 

such, this paper is a valuable resource for those aiming to deepen their understanding and improve their 

skills in CNC programming, particularly in the context of developing robust programs for clutch hub 

turning processes. 

REFERENCES 

 
[1] P. Radhakrishnan, S. Subramanyan, and V. Raju, CAD/CAM/CIM, 3th ed., New Delhi, India: New Age International 

Publishers, 2008. 

[2] D. E. Kandray, Programmable Automation Technologies: An Introduction to CNC, Robotics ans PLCs, New York, 

United States of America: Industrial Press, 2010. 

[3] S. Suh, S. Kang, D. Chung, and I. Stroud, Theory and Design of CNC Systems, London, England: Springer – Verlag, 

2008. 

[4] K. Evans, Programming of CNC Machines, 4th ed., Connecticut, United States of America: Industrial Press, 2016. 

[5] M. P. Groover, Fundamentals of Modern Manufacturing: Materials, Processes, and Systems, 4th ed., New Jersey, United 

States of America: John Wiley & Sons, 2010. 

[6] E. Trent and P. Wright, Metal Cutting, 4th ed., Massachusetts, United States of America: Butterworth-Heinemann, 2000. 

[7] S. Kalpakjian and S. R. Schmid, Manufacturing Engineering and Technology, 6th ed., Singapore: Prentice Hall, 2009. 

[8] Y. A. Hoesen, M. Furqon, N. Novrinaldi, U. Hanifah, and N. A. Rofik, “A CNC Turning Process Simulation for a 

Polygonal Shaft Using CAM ESPRIT Software,” in Proc. Mechanical Engineering, Science and Technology 

International Conference, 2024, vol. 63, no. 20, doi:10.3390/engproc2024063020. 

[9] P. Petráček, P. Fojtu, T. Kozlok and M. Sulitka, “Effect of CNC Interpolator Parameter Settings on Toolpath Precision 

and Quality in Corner Neighborhoods,” Applied Sciences, vol. 12, no. 19, doi:10.3390/app12199496, Sept. 2022. 

[10] S. Tabaković, S. Zivanovic, Z. Dimic and M. Zeljković, “Programming of 3-Axis Hybrid Kinematics CNC Machine for 

Rapid Prototyping Using Subtractive and Additive Processes,” Journal of Mechatronics, Automation and Identification 

Technology, vol. 6, no. 4, pp. 16-21, 2021. 

[11] Pant, G and Kaushik, S and Rao, D., K and Negi, K and Pal, A and Pandey, D., C, “Study and Analysis of Material 

Removal Rate on Lathe Operation with Varing Parameters from CNC Lathe Machine,” International Journal of 

Emerging Technologies, Vol. 8, No. 1, ISSN 0975- 8346, pp. 683-689, 2017. 

 

 

https://en.wikipedia.org/wiki/England

