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Dear Coll eagues,

KOMPEGE 2024, organized by the Ege University I

229, 2024, was a meaningful gathering for res
materials. The virtual 4dge maittl & owadefpalrlty cplp:
knowl edge sharing and coll aboration.

The symposium featured a variety of sessions,

presentations. The keynote |l ectures provided vV
of fering participantsuraeheéeperendrsdaernsdt arnedsienagr ¢«
sessions covered a broad specfrimndf ytopmpsesif
applications in Tndustries |Iike aerospace odnd
interests. Poster presentations offered an oppc¢
accessible format. These sessions encouraged d

hel ping to fosteraland emamrwiimgnment of mutu

The online format made the event accessible to
some challenges. Minor technical Tssues, such &
of presentations.| Deexsepciuttel otnh iosf, tthhee eovveenrtalwa s

organizing team.

KOMPEGE 2024 successfully brought together par
creating opportunities for meaningful discussi

received, {incorporaticntgrmdr eveit woekd atgi vwaec tamwd t §

further enrich the experience for attendees.

The organizing committee thanks to all attend
refinement, KOMPEGE will remain a valuable pl at

of composite materials.
Best regards,

KOMPEGE 2024 Organizing Committee
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KOMPEGE 2024

6th INTERNATIONAL EGE COMPOSITE MATERIALS SYMPOSIUM

27-29 November 2024

Composi t4he Materi al

27 November 28 November 29 November
10:00-10:15 Opening 9:30-10:50 Session 4
’ ’ Prof. Dr. Rasim IPEK ’ ’
10:00-11:40 Session 7
10:15-11:00]  'Mvited Speaker 10:50-11:00 Break
Prof. Dr. Metin TANOGLU
11:00-12:00 Session 1 11:00-11:45 Invited Speaker 1, , 15-13:00 Lunch Break
Dursun CICEK
12:00-13:00 Lunch Break 11:45-13:00 Lunch Break 13:00-14:40 Session 8
13:00-14:40 Session 2 13:00-14:40 Session 5 14:40-15:00 Break
14:40-15:00 Break 14:40-15:00 Break 15:00-17:20 Session 9
15:00-16:20 Session 6
15:00-17:40 Session 3 17:20 Closing
16:20-17:25 Poster Session

Symposium MS Teams Link: hittps:/www . kisa.link
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&th INTERNATIONAL EGE COMPOSITE MATERLALS SYMPOSILIM

27 Nowember 2024

Composi t4he Materi al

Symiposium kM5 Teams Link: https:waawer_kisa link/ O EFyd
. . Opening
L Ae Prof. Or. Rasim IPEK
Invited Speaker: Prof. Dr. Metin TANOGLU
10:15-11:00 . )
[lzmir Institute of Technology)
Chair of the Session 1: Dr. Gokce Bakiler (Erenli Kauguk ve Plastik AS)
Development of Cation Exchange Membranes for Energy Harvesting by Reverse Electrodialysis:
11:00-11:20 The Effect of Coagulation Bath Composition and Membrane Thickness - Minel Akalin, Taha Furkan
Gill, Eda Mur Danrmezler, Aydin Cihanagiu, Makato Takafuji, Erver Gller, Nalan Kabay
=
2
11:20-11:40 Valorization of electroplating wastewater to recover heavy metals: Preparation of Waste Derived E
’ | NiFe-LDH Catalyst for the Removal of Antibiotics - Merve Bayrakdar, Burcu Palas, Gilin Ersiz
11:40-13-00 Examination of Wollastonite Mineral As An Adsorbent for Sufficient Dye Remowval - Orlern Tuna,
R Pelin Dermirgivi, Mehmet Bufday
12:00-13:00 Lunch Break
Chair of the Session 2: Dr. Ali Gizli {Dyo Paint Factories)
13:00-13:20 Development of Die Cooling System by Performing Optimization Analysis in PWE Extrusion Process)
e - Diberr Kale, Caflan Kuru, Yunus Emne Dafistanh, Narmiye Yaldag, Emre Oeefdemir
13:20-13:40 Development of Flame Retardant Coatings Based on Halogen-Free Silica Aerogel Composites for
e Fabric Materials - Buse Yagiz, Nilay Gizli
i~
13:40-14:00 Synthesis of silicone based hybrid-coating materials to increase the durability of EFDM |Ethylene- E
’ ’ propylene-diens monomer) surfaces - lrem Dal Vural, Tugba Gdrmen E
o Improving the adhesion strength of the Acrylic Soheent Based Pressure Sensitive Adhesives [PSAs)
e by The Solution Polymerization Method - Biigra Aksay Gilvercin, Canan Uraz
14:20-14:40 Production and Characterization of Hemp Fiber and Aramid Fiber Reinforced EPDM Rubber - Irem
I Seckin l5can, Elin Kahraman, Azad Kinlkaya, Mker Cin, Gakoe Bakiler, M.Ozgiir Seydibeyoflu
14:40-15:00 Break
Chair of the Session 3: Assoc. Prof. Dr. Gokhan Zengin
15:00-15:20 Investigation of Diry Wear Behavior of In-5itu Tantalum Boride Reinforced Aluminum Composites -
' ; Firuee Meriman Yilmaz, Nese Oztirk Kirpe
15:20-15:40| Wood-ash Reinforced Aluminum Composites - Hiseyin Celebi, Aril Berkay Blber, Mege Otk Kivpe
The Production of Bi-Layer Magnesium Compaosites Using Fleld Assisted Sintering Technigue
15:40-15:00| [FAST) and Investigation of Their Microstructural and Corrosion Behaviors - Yasemin Yahsi, Rasim
Ipek
16:00-16:20 Enhancing Hydrogen 5torage in Magnesium-Based Composites: The Role of Carbon Nanotubes,
’ ’ Graphene, and Silicon Doping - Sahret Melda Aydin, Rasim (pek o
H
16:20-16:40 Investigation of the Producibility of TI3AL/TIB2 Composite Powders by Volume Combustion E
o Synthesis - Berna Pasaofiu, [5in Akay Erdogan, Mese Oztdrk Kirpe
16:40-17-00 Fabrication of FedAl Composites Containing 5-10-15 wi? WC - Kadircan Dermir, Simge Aluparrmak,
e Kader Bal, Nese Orthrk Kirpe

Y
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Siirekli etyaf takviyeli termoplastik kompozitler icin elyaf yonelimlerine dayal yorulma dmrii

17:00-17:20 ..
tahmini - Mete Kayihan, Mustafa Bakkal

Conversion of Portable PVC Cutting Saw Machine Table from Aluminum to PAB6-GF35 Composite -
Hasan Aytuf Kurt, Mustafa Bakkal

17:20-17:40

Scientific Programme

6th INTERNATIONAL EGE COMPOSITE MATERIALS SYMPOSIUM
28 November 2024

Symposium MS Teams Link: https://www kisa.link/QOEFyd
Chair of the Session 4: Assoc. Prof. Dr. Ozlem Esmer
ID!vEIupment of Hydrogel Compaosite Scaffolds for Meniscus Regeneration - Oylum Colpankan Glnes,
9:30-9:50 Gizern Baysan, Resit Bufira Hilsemoglu, Pinar Akokay Yimaz, Aylin Kara Ozenler, Aylin Ziylan Albayrak, Hasan
Hawitgioglu
Investigation of Biocomposites with Matural Colorants - Ecenur Aksoy, Mert Yicetirk, M.Ozglir -+
9:50-10:10 c
Seydibeyogiu o
i
10-10-10:30 Extending The Shelf Life of Climacteric Fruits Through Ethylene-Scavenging Biofilms - Bedriye E
B Ucpinar Durmaz
Development Of A Packaging Structure That Provides Ease Of Use For The User By Using The
10:30-10:50| Hotmelt Technigue For Rolled Shredded Tobacco Packaging - Beyza Efe Cidem, Eda Arkan, Alperen
Konuk, Omer LUtfi vildinim, Arzu Kara
10:50-11:00 Break
11001 945 Invited Speaker: Dursun CICEK
i ) { Pepper Motion A.S., Ostim Renewable Energy and Environment Cluster Board Member)
11:45-13:00 Lunch Break
Chair of the Session 5: Prof.Dr. Cem Gok (Bakircay University)
13:00-13:200 Production of Polyurethane Foam Using Pet and GFRP Waste - Demir Han 15ikl, Bedirhan Vargelen,
i ) Kiirsat Kaan Tirker, Mehmet Gzgir Seydibeyoglu
13:20-13:40 Polypropylene-Waste Glass Fiber Composites - Elif Ulugam, Mehmet Iik, M. Ozgir Seydibeyoflu
13:40-14:00 Usability of Non-Recyclable Crosslinked Polyethylene Cable Wastes in Precast Concrete Curb -
: ) Production - Cemal Meran, Mustafa Colak, Omer Eren, Selin Yaka =
8
14:00-14:20 One-5tep, Inert Gas-Free Production of Activated Carbon Composite From Jute and Cotton Waste A
: ) and Its Electromagnetic Shielding Performance - Sema Sert, Deniz Duran Kaya, Aysegll Kérld
Potential of Crystalline Nanocellulose Obtained From Textile Wastes by Strong Acid Hydrolysis for
14:20-14:401 Manocomposite Applications - Melike Kigliker Calhan, Duygu Ova Ozcan, Ayga Ata, Bikem Ovez, Aysegdl
Kérli
14:40-15:00 Break
Chair of the Session &: Prof. Dr. Ninel Alver (Ege University)
15:00-15:20 Surface Modification of Hemp Fabric for Composite - Aliye Akarsu Ozeng, idil Yigit, Zaide Saka Ding,
i ) Semiha Eren
e Beton Uretiminde Siiperplastiklestirici Kullammimin Karbon ve Su Ayak izi Uzerindekii Etkilerinin -
: ) incelenmesi - Umran Akgél, Sera Set, Furkan Kusuk 7
15:40-16:00 Use of Polypropylene Fibers As A Soil Improvement Method For Sands - Tufice Tufan Erener, Devrim E
TR 5ifa Erdogan, Mehmet Fahrettin Erener
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6:00-16:20 A Composite Material Approach For Seismic Response of Improved Sandy Soils - Mehmet Fahrettin
) ) Erener, Tufce Tufan Erener
16:20-17:2 Poster Session®
Frogra
bth INTERNATIONAL EGE COMPOSITE MATERIALS SYMPUSILM
0 1 e )
Symposium MS Teams Link: https:/www . kisa. link/QEFyd
Chair of the Session 7: Dr. Alp Alparslan (SOCAR)
Development of Innovative Nickel-Based Catalysts for the Production of Synthetic Natural Gas
10:00-10:201 from Carbon Dioxide - ilayda Davutlu, Rabia Usta, Meri¢ Bekar, Eser Dincer Hafizoglu, Vahide Mutlu, Caman
Uraz
10:20-10:40 Synthesis and Characterization of Lanthanum-Doped Perovskite Catalysts via Sol-Gel Method for
: i Enhanced Catalytic Application - Hazal Aktas, Giilin Erstiz -
=
=]
10:40-11:00 Synthesis and activity of Biochar/DES Composite Catalyst Derived from Waste Tobacco Stalk and | =
’ ’ Deep Eutectic Solvent for Glycerol Acetalization - Hasan Grtin, Murat Sert, Emine Sert b
Utilization of deep eutectic solvents (DES) for the development of sustainable coating systems -
11:00-11:20 -
Gillgizemn Ding, Murat Sert
Evaluation of various binders and fillers in tricalcium aluminate based inks for direct writing -
11:20-11:40
Erdem Sahin, Serdar Kulakoglu
11:40-13:00 Lunch Break
Chair of the Session 8: Dr. Didem Kale (Ege Profil Ticaret ve Sanayi AS.)
13:00-13:20 Evaluating and predicting of failure behavior in CF/PEKK adhesively bonded compaosite joints -
) ) Bertan Beylergil, Ceren Yildinm, Serra Topal, Mehmet Yildiz
Enhancing Mode-l Fracture Toughness of Carbon Fiber/Epoxy Compaosites through Polyamide 66
13:20-13:40] Nanofiber Interleaving: A Cohesive Zone Modeling Approach - Bertan Beylergil, Engin Aktas, Metin
T |
anoflu -
13:40-14:00 Delamination of Carbon Composites - Zaide Saka Ding, Nebahat Aral Yilmaz, Yahya Oz, Semiha Eren, idil S
B ' “ A
Yigit i
&
18:00-14:30 Modal and Buckling Analysis of Short Carbon Fiber Reinforced Polyamide Matrix Composites -
) ) Alperen Dogru, Volkan Acar, Mehmet Ozgir Seydibeyogiu
14:90-14:40 Optimization of Functionally Graded Fiber/CNT Reinforced Composite For Critical Buckling Load
i i Factor - B. Burak Karaosmanoglu, Ozan Ayakdas, H. Secil Artem
14:40-15:00 Break
Chair of the Session 9: Assoc. Prof. Dr. Can Civi (Manisa Celal Bayar University)
E00-15:20 Impact of Post-Production Curing on the Tensile and Flexural Properties of Graphene
: i Nanoplatelet Reinforced Polymer Composites - Harun Mert llbeyli, Ahmet Cagin Kiling, Tlrker Tirkoglu
63015400 Mechanical and thermal properties of aluminum powder doped PLA matrix composites produced
: * 7| by MEX method due to environmental conditions - Alperen Dogru, Ayberk Stzen, Cahit Bilgi, Firat Mavi
15:40-16:00 Cam Elyaf Takviyeli Kompozit Yapida Termoplastik Polimer Hava Siispansiyon Pleytinin Statik Yiik
: : Altinda Analizi - Anil Seker, Bertan Beylergil, Merve Hatipoglu, ibrahim Bacanak
o

N M

T

al
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Determination the Compatibility of UV Fast Curing Prepregs for Repair Applications in Wind

16:00-16:20
Turbine Blades - Sema Yildiz
16:20-16:40 A preliminary study: use of blocked isocyanates as crosslinkers with fluorocarbon-free water-
: i repellent in textile applications - Fatos Ko, liker Erdogan, Filiz Abras
16:40-17:00 Perfluoropolymer Composites Reinforced with Green Silicon Carbide (G-5iC) for Wear-Resistant

Applications - Jabir lsmaeli, Ayca Ata, Bikem Ovez

Ballistic Resistance of Ultra-High Molecular Weight Polyethylene (UHMWRPE) Plates Against 0.3
17:00-17:20] Caliber Fragment Simulating Projectiles (F5P) - Umut Caliskan, Baris Cetin, Murat Aydin, Elif Sena
Yikilmaz, Atanur Teoman

Session

17:20 Closing

*Poster Session

Development of a Calibration Table with Enhanced Energy Saving Feature - Didem Kale, Qlcay Kivrak, Yunus Emre Dagistanl,
Nazmiye Yoldas

Yiiksek Kalsit icerikli PVC Formiilasyonlannda Biyobazh Kaydinoilann Performansinn incelenmesi - Gllsah Demir, Sezg)
Erdogan

Hansen Solubility Parameters Determination of Alkyd and Acrylic Resins - Belisa Kurt, Hazal Aktas, Cemre Kocahakimoglu

Synthesis and Characterization of Kaolin-Based Composites for Uranium Removal: A Comparative Study of Acid and Base
Treatments - Pinar Aykin, Berkant Senturk, Sabriye Yugsan

Synthesis of Ce and N Doped Hybrid Carbon Quantum Dots and Their Integration into Hydrogel Matrices: Developing a
MNew Material for Toxic Metals - Berkant Senturk, Sabriye Yusan

Analysis of lsopropyl Alcohol in Epoxy Wastewater Using Chromatographic Method - Ezgi Nur Bulut, Semih Sahan, Mihan Sen,
Erkan Kulavuz

In Vitro Antitumor Potential of Berberine Loaded Niosome in Ovary Cancer Cells - Emin ilker Medine, Yavuz Han Firat

Seagrass Active Carbon/Pectin Compaosite [AC-P) Formation for Strontium Adsorption - Sabriye Yusan, Sule aytas, imge ipek
Uysal, Zehra Sisman, Ramazan Donat, lkbal Gézde Kaptanogiu

Improving Flame Retardant Properties of Automotive GFRP Parts - Mustafa Can Topbagoflu , Hilya Arslan Karageper, Nasibe
Arslan

Synthesis of lsosorbide-Based Bioepoxy Resin and s Applications - Ayse karadaf, aAhmet Erdem, Derya Aydin

Investigating the Solvatochromic Properties of Acid Blue 193 for Optimization of Colour Stability of Wood Coatings - Aleyna
Bolcu, Ece Ozitath, Gilgizem Ding

Effects of compatibilizer addition on thermal and mechanical properties of white filler filled polypropylene - Damlanur
Erlillcl, Bihter Zeytuncu Gokodilu

Optimization of Hexagonal Boron Nitride [hBMN) Epoxy Nanocomposites using Artificial Neural Metworks - Al Samet Arica,

Hale Berber

NN
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(1-298) Perfl uor opkRd ynmfear cCodnpW st t eGr e nc )S Horc oW
Res stant Appl <cat ons

Jab r lsmgcal Btkhelm ¥vez
1 Kanat Boya
2 Ege Un vers ty

Pol ymer mater als are now nd s pepnesrafbolremaancreo s
compos tes ga n ng ncreas ng mportance by f
excell ent res stance to x&acbdtempbabhatsuyr eansgt ashol|
des rable propebtr eatswvohst@aedlealtdhavwnar .nakh dle
coat ngs are typ cally appl ed through manual

d fferent approach. Th s study focused on ble

perfluor nptepyleearmeg l eoapol ymer ( FpEePr)f | airod o e ky & f
copol ymer (PFA) wh ch war ear bS d®)o.( Gehde wp rt hmagrr

opt m ze abras on res stance by vary ng the FEI
assessed, nclud ng surface roughness, water d
Met hodol ogy p npo nted an ®ptC rmall l eo mmmgd tano kI
result ng n a 13.4% abras on rate. The c&®R@Ayos
D ffract on (XRD), Scann, nagn dE|De cftfreorne nM carl o sSccoapr
analyses. SEM was employed to exam ne worn sur
crystall zat on peaks n the XRD pattern and t
PFPse arrystall ne polymesqpsoceéensacbolnec!| lmlse mahs @ fh
successfully devel oped, demonstrat ng propert
h ghl ght ng the r potent al fcoer aanpdp |l ocwa ts uornfsa c
KeywaPédsfl uoropol ymer compos teSs,C) Gr Adoir asS dn ¢
Character zat on, Wear mechan sms

NO
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(I-P925) Cam Elyaf Yakhelcegenopl kesmp kz Pto | mer Hava
Stat Kl tyeAddndad z

Anél %eBert ar, BMgr we gHdK b rmpaolh I'm Bacanak
1Dem rc o] Qe Ofeorkpe zAr

2 Al anya Al aadd n Keykubat | n ver:
¥zet Kompoz t, mal zemeler m¢hend sl k ve mal ze
el yaf takv yel (CETP) kompoz t mal zemel er bui
el yafl arénén b r matr s nmalvzeeyme st eyrlneo p(l gaesnte Ikl pk
cret | r. D¢kegk yojunl uk, yéksek mukavemet/ aj é
ot omot v, havacéel ék ve nkKaat sekt°rl er ndcée ge
s¢r ekl gel Kkt r I mes ne y°nel k yakeéet t¢gket m
kapsaménda - el k yer ne kullanéelacak alternat
don¢gkt gr el eb | r matdzetmel gel n ugkglbl amamar dan -
destekl eyerek proses n -evre dostu ol maséna ka
mal zemel ere cam ve karbon elyafée g b kompoz
°czekler n y lext r | mes pl ast Kk enjeks yon
°neml d r. Bu -al ékma, plast k enjeks yon y°n
CF/ PA66) matr sl kompoz t ymal pémgdem pr €tADI € B
Tasar ém) programé yardéméyla tasaréménén ger - ¢
altenda serg |l ed j perfor mans vV e mekan Kk da
programl ame&y | e@mandalmaktadér. Yapélan -al é&kmad
kuvvet uygulanarak maks mum def ormasyon dejer
kompoz t yapeéedak pl eyt n mevcuat stgasspaarnésmeéy o nl ep |-
b r alternat f ol duju sonucuna vareéel mexkter. B i
alternat f -evrec b r créen el de ed | mes a-€es

Teb t akanadbye Arest ek Programé (Proje No: 323036

KeywaAdaht ar Kel mel er : Kompoz t Pl eyt , Stat |
Takéma Kapas tes

N
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(1I-P927) Beton |Jret m Kdd | anEarepleddst AkbkkKzr [z
Etk |l er n n Kncel enmes

' mran Ak®ehk aFaekan Kusuk
1 Akk m K vwndac SahAaw.

Bet o
em
Port

d¢nyada en yaygeén kkud rl esneell amntyra@ppEo | ma
nl dax@némdae sorumludur. Bu em syonl ar én
nd - mentosundan kaynakl anmaktadér [ 1]
o m ktaremes aarearlglmakt kIl ekt r ¢ kKul | anm
b l 7 n artéermak, su/- mento oranéneéeé
b¢zeéel me vV e t er mal o8] | méBledrondaz
kat ke maddel er n n -erd
[ 4] . Y¢ksek su azaltma ka
se kKytomr gajvleard arl [452,.5 BRu -- anheénktnoa
t -er kil s¢perplast klekt r ¢
syonunu azalt mak amaceyl a, s¢pemeontacs t mk
rélmgk ve Kah ot betona g°re azalteéelan su n
aneme -bheépnu dawhheamée karkél akt érmaseée, ve
- menta¢ kK rketlyameéEsn B as é n - dayanémlar éneén el d
erl end r Il m Kt r. Anahtar Kslu mghé&r: zBeReher
n, 06.09.2024, ASeféeild&ahbiow Dilde /daiv e d ene Yid o
kdrdheneify ampdber &1o n[ 2] Jam e GOGGI NS, 06.09. 20:¢
t mas é nKkaatl ar én kar bon ayak z &z anletnéd losa
ur et -am tnmans a aktalrargmankazal t | ab | r/ [3] Coll epar:
Enhance Pl ac ng Character st <cs of Concreteo,
Compos #1142, 03 Nk namubanz , P. C., Ma mptl elslt a tco ,z
Pract ceo, I n Sc ence and Te3Xxm/ ol ®]gyUoH kCeoowec,r e
and Sawak , D., 1996 AThe Role of Ster ¢ Repul
Paste Prepared wetsih, OCgamente Adm Xtobd®Or et e Resea
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(1-'P929) Development Of Cat on Exchange Membr a
El ectrod alys s: The EGdrmhpepads tOforCoAmmgd | Md morma B

M nel Akaaka Furkdhaa Nwrl, DAyZnwder Pe rMakhot] d, uTEnrkvad ru
Ge¢lberNal aln Kabay

1 Ege Un vers ty, Faculty Of Eng neer ng, De
2 Ege Un vers ty, Al aja Vocat onal School , R ¢
3 Kumamoto Un vers ty, Faculty DfvAdvance©t Blat

And Chem stry8KbGmhahapan860
4 At él ém Un vers ty, Faculty Od rEegr nreg,r Armgk ar

Sal n ty grad ent energy (SGE) S generated
l evel s One of the pr mary methods for harness
h ghly eff ¢ ent technoy of@Efoof earrgy bhemet at :
foul ng, mechan cal rel ab | ty, susta nab | t
through a ser es of cat on exchange membranes
sy st em, cat ons and an ons m grate from the col
grad ent, fac | tated by the CEMs and AEMs emp
s de of the membraneafabel btategschangéer amemporah
creates a potent al d fference between the <co
reduct on react ons of electrolyte solut oorn
membr ane synthes s s cruc al for develop ng (
d ssoc ate across a broad pH range, s frequen
and capac ty to foembrameclmagstremxs wmbmgnviahe om:
sul fone (SPES) s part cularly valued for ts
exchange capac ty. SPES w th a h gh dlegmrgewhdn
al one, wh c¢ch can adversely affect the f xed <ch
hydrophob ¢ polysul fone (PSF) w th d fferent m
swel | ng degrée xanddcobmahgeceenssty, ow ng to PS
study, CEMs were synthes zed by the phase nv
coagul at on bat h, pol ymer bl end ng reats torsu catnud
nvest gated n deta |. Further, t he on exch
chem cal structure of the synthes zed CEMs wer
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(1-®0 1es)abi I i tRe cyfc |l Mdn e Crosslinked Polyethyl en:
Curbs Production

Cemal aMermMairst &f aantd | ¥heBe ExY enYaka

a,*, Pamukkale University, Facul Epgohe&nignogeel
Turkey, cmeran@pau.edu. tr
b, Kzbeton A. k., Kzmir/ TURKEY, mustaf a

c, Nexans Turkey I ndustry, R&D Cent e

Il ntroducti on

Crolsisnked polyethylene (XLPE) iesl ewnednet sy duwsee dt oi

el ectrical, t her mal and mechanical properties.
causes serious environmental and stockpiling p
t hese watshtee ss tforcokm area. One way to get rid of t
It i s thought that XLPE waste can be granul at
possi ble manufacturing pr ociests®isve S naret iXtLiPeEs ,i
that comes to mind is the wutilization of this
massntensive quantities are produced. The main
wastes generated especially in medium and high
use of this material i n the-garadewmctairco@angfe meon !
not so vital. By usimng goaculated uXbBE wastie ai
i mpact and stocking problems in a sustainabl e
ot her hand. Il n addition, it i s expencttehde tphraadd ut«
precast concrete curbs will reduce the water r e

and cement and having a positive effect on
resear chegslsi nkkseedd porloyset hyl ene wastes and var
i nvestigated the properties of fresh and har
concrete mortar at differentvalhtessamnesuvuhted
concrete properties due to both aggregate str
wastes.

con
i

0
d
us

I n a study in the I|Iiterature, the use of pol ye
(PPF) in concrete mixtures with a constant wat
was I nvestigated andetbher eregtull t sf lod x ucroamip r tsrse

dding 300, 600 and 900 ¢
ber reinforced speci mens

a

with polypropyl ene e
xural and compressive-str

16

speci mens prepared by
fi
observed that the fl e

l inked polyetzZhymm8ne@m( ABEENB 0 n size up to 8% of
fixed water/ cement r aptairoe ovfarQd.oduxs wvsereec i mead tam
compressive strength and flexural strength decrt
fixed water/ cement rati os, it was obser veedd hyh:
adding 25%, 50% and 75% PET instead of fine agcgc
It was observed that the compressive, flexural
adding resin to taed c200n% roeft et haet fliOl%,erl 5a8%mount a
pl astic waste with 0%, 5 %, 15% and 25% of the
due to the increase in the plasticrmetdi wi{f#] 0.
0.55% fixed water/ cement ratios and 34%, 35% a

NT
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bet weleen MPa . Compared to the specimens without
compressive strength was odbasye rcvoendp r[ebs]s.i vAe sd tirgehr
experiments with speci meWwsacmdnd abhngatgoregme
times the cement [6]. Waste plceosatrisces swezrees a dod ec
formed by substituting plastic waste for sand
observed that the compressive strength decrease
Fiséezed plastic aggregates were added to the fi
and steel fiber w&®8Bs% aadddad eatcetmeentr aatmoumft G o tF

t
p
6
t

the coarse aggsiegad epl avsttihc coqagrsegates at t he

aggregate replacement amount. Sixty cenctetagd
cylindrical speci mens for tensile strength in

7-and-da$ strength tests were performed. A decre
bet ween pl astcieecneamagg{&8dat énandthe speci mens for me
i n the concrete mortar with PET wastes used in
and 50% of the sand weight, t he aamdwWind wds tsd ul
porosity and water absorption decreased up to

flexur al strength tests performed after 3, 7,

addi tion ofepPET.ed tt mwaats t he decrease i n compres
50% plastic waste was between 15% and 33% [ 9].
and 50% polycarbonate (PC) pl astd cofwistahnda, nmeanx iil
amount of slump up to 50% was observed [10]. I
composite concrete curbs formed by substituting
in precast cambs were investigated. Concrete

proportion to the total aggregate amount were
were prepared, slump tests wereresrsfiormed remg
performed on concrete cube specimens with and v
were performed on concrete curb specimens and

1340 standard.

Precast Concrete Curbs

Precast concretes are modul ar concrete buildin
use for mass production and shipped to the are
properties suitabl ei § oundere, c avhtorsel .pr@amucrt @ toen
precast concrete curbs since they are produced
lt becomes difficult to control the probl ems

processes of concrete curbs manufactured on si
curbs in the factoryieaonmeonmamd im Bhsuappabodpe
the modul ar curbs to the application area | at e
properties allow the road to be openeatiton paerde
road maintenance applications, it i's easier t
concrete curbs compared to concrete curbs made

Precast (precast) concrete curbs ca-préesesipma®dime
Unl i ke the slurry <casting method, It I' s possi
addition, while in thebsfuttyngashowg méehscam
possi bl e to-cprad deuwc ec usrbrsf anwciet h t he pressing met
production facility, a printing machine itsi mg e
met hod

The production process of precast concreimexedr |
concrete producti on, casting into mol ds, di s m
mortar, which i smipxreedp agpderdlnrienti b h&ccemadgnce with

NY
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rb strengths and has the required curb proper
th both transit mixers and transportation |
rbs that haveyr retcree vetdh tfher nedicemaratr!| i gt dcaormrt
ter the casting process depending on the amb
d mechanical controls of the cuabd pnotdhbheebdal
o0ss Linked Polyethyl ene

PE, 4dAiokessform of polyethyl ene, is also cal
e mol ecul ar structure of polyethylene pol yme)
th crosslinking in polyet-thiyimneme®i o mall ymet warhi
rming polymers that are insoluble and not s

rough the reaction wiwbdewarheupofymeti ohaing
use thermoplastics to become thermosetting, |
ermoplastics can be considered as the <conve
enosefldg] [ 11

PE has high physical and mecha-hi okedsstength

gh resistance against i mpacts. It i s wat-erpr
nked structur e,chietmihcaasl shii giht riessisseteanncien tToabl e
t wee-hi nkedspol yethyl ene, i.e. XLPE and polye
mpared to PE

: Cross
Properties PolyethylenPoIyethylen
Density 0,935 g/ cmj|0, 935 g/ cmj

Tensile Streng|ll, 77 MPa 14, 71 MPa
El angatiMaks( Mi|l500% |(700% |500% [600%

Opetarion Temp/70 AC 90 AC
Max. Temperatu90 AC 130 AC
Mi ni mum A

60 AC 60 AC
Temperatur e

Tabl e 1: Comparison-lofnkptlygethybare( Xb®ETTr pssep:

Cr
re
un
me
t h
us
us

osslinked polyethylene (XLPE) is a polymer
sistance and insulation properties. For this
derfl oor heating iarnstralall atiinonbsu,i | ads nigrss u laantdi o
di cal sector. Il n addition, XLPE cables are f
anks to their corrosion resistance,mearbsr aasrie n
ed in many applications due to their | ight w
es.

XLPE
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Figure 1: Examples of XLPE application areas

't is known that anpalvyeeatahgyel erfe 4i0s0, P0rOdd u coends amnf n
the polyethylene produced is used in cable mail
means the use of approximately 12,000 tonst/ieyea
XLPE generated at the end of the process in en;
give another exampl e, an average of 400 tons o
Tuzla factories of mbewdmstQallrs, odneaenedfi umhand

Materi al and Met hod

I n order to obtain concrete mortar in the stud)
used in accordance wi-g h4 0O SmnkE Na glgerbeddaadt seimannS @ rgd e g
1229 -141 mm aggregatieti dheofs ptelce faggmgegqate cl as
and 2.67 kg/dmj respectively.

The cement used in concrete mortar is Portland
of precast concrete products that require ear/]
strength values n®s a@aoddcowmplk hels sdimmidialri&da E NC EIM 71
has-day2early strengtaly e®far®30 sMPa& ngrtch 8 042.5
and <5% minor components by mass. The iwmetnadrs ws
potable municipal water. The setting accelerat
admi xture (P.H.K.) with a specific gRaviot ys hofrt
setting and harademad megt @.i mets iofd dmeasdmi xture t h,
strength values of concrete, contributing to w
minimzing the risk of exposur e toft hceoncetett ien gt
admi xture is added to the mixture water to be
weight of the amount of concrete binder, i.e.
I n the experiments, a super pl asticizer admi x
accordance wi2t hwalsS usN d9 F4dor high water conten
requirements for precast comcacirred et priollecwookala
and the properties of hardened concrete, the m
| aboratory. | is recommended that the suptehrepl ¢

mortar and u

S at a ratio of 0.4 to 2% by wei
of granul ar X

d
PE obtained from Nexans cable co

t
e
L

0-2 mm XLPE granules 05 mm XLPE granul es
Figure 2: XLPE granules in two different size

The XLPE granul es used 2n ntnh Has dsntOudayn sw egreee sc | aansds
to use these two classes of granul es effecti v

=M
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nsidered as a single XLPE granule mixture by
eve analysi s, these two mixtures were mixed
mm XLPE granul es utseedt dtnalanX¥LRE sgr ssmuwlpd s con

D O U1 553 530WHDS Q= =
—

1. Another reason f-Br mmhgoanubeshasevabtuai nhe
mm XLPE granul es, which can be consi éerded i a:
operties are achieved at the end of the expe
obl ems in precast concrete curb production p
ditional pyotessesgatiet ansalddkel onal energy a
ere are some regional, national and internat|
rtain quality standards. The tests performed
40 standard cover,s neéecuintagmeentas sgandrtogpetr-t met
nde-daspreoncrete curbstone units, channel s al
d roofing. The di mensions of the cOGobsbeodba
the | aboratory test machine. The curb is a
e same filling structure everywhere. The dim
the test axr e6 0102 Omnx. 1A emmt he sl ump test s,
O0x150x150 mm concrete sample molds and curb
r 28 days and weighed at the end, ocodmptessra
er absorption tests were performed on curb
peri mental Studies

the beginning of the study, concrete with 0
nge of XLPE ratios to be used in the final t
sts, slump tests wenerpetef momedrenaddtgpmpr e:
3=12 concrete cube specimens. I n the prelimi:ti
gher than 5% significantly decreased trhet Itios
ason, the effect of XLPE waste up to 5% in t
e final tests. I n the experiments, two concr e
constant wat er /tcheemeXnLtP Er aatmoou nbtys aadcacpotridngn g t c
oven physical and mechanical properties with
ain used instead of fine aggregate. Aretotal
PE with admi xture, were prepared separately
x designs, slump tests were performed before
3x3=9 concreta3cWbeonngaercitmetsurdnd pE&ci mens w
ter the concrete cube specimens and curb spe
il ghts were weighed and compression texursalwetrea
curb specimens. As a result of the experi m
eci mens with a weight-sgcehboral thaace. Bokgenaa
tting from thewaterbabpecpmeas. déEber minati on,
mpl e group from the curb samples and 3x6=18
termination test was perfor med. Concr eotnecreu e
rb specimens with/without XLPE admixture wer
chanical properties.

Fi neness Modul e

XLPE Granul e Dr sam IeFineness
Gr ades y P

02 mm XLPE 201, 1 1,581
005 mm XLPE 780, 9 4,116
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005 mm Agrega 1313, 2 2,506

5112 mm Agrega|2623, 9 5,491

1219 mm Agregal2853,1 6, 461
Tabl e 2: Fineness Module of XLPE granule and ai
Aggregate cl assescdrmanetcanmibx diessidgn noft heoncr et
to the maxi mum aggregate grain size. The maxim
i ntermedi ate openings in the curb mol di mnd 1/h%e
the mold width. I n concrete mix design, It i1s
used in the concrete mix in order to obtain an
on-20 mm XLPE g r5amu IXeLsP Ea gdr abh u | e s -5a nndml, 2 gSgnme @ d i@ m s
classes to determine the fineness modul us. The
mini mum sample quantities required in dlhceulsdtaad
XLPE granules and aggregate <cl asses. The prop
according to the total amount of aggregate wuse
shown in Tabl e 3.

XLPE Granule and Aggregate Rati os

0i 2 0i5
RU Sample |[XLPE |XLPE
(%) |( %)

0 5 51 2 1P19
AGREGA | AGREGA|AGREGA

RUO Group

XLPE) 0,0 0,0 56, 7 25, 6 17,7
RU1 Group
XLPE) 0, 3 2,7 53,7 25, 6 17,7
RU?2 Group
XLPE) 0,5 4, 5 51, 7 25, 6 17,7

TablExp3eri ments XLPE granule and aggregate rati

Table 4 shows the fineness modul i cal cul ated f
i ncreases, the fineness modulus iIincreases, i . e

Sampl e Group Fineness

RUO; Prekast Beton Agr|3, 97

RUL1,; Prekast Kompozit (4,011
RU2; Prekast Kompozit |4, 038

Table 4: Fineness moduls of specimen groups 1in

Concl usiEorrmad uarid on

After the mortar was prepared for each sampl e g
into the cube molds. The temperatures of the r
Group=23 AC,GrRPUl =2a8BmAICe RU2 Sample Group=24 AC
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The slump values of sample groups RUO, RU1, an
Sl ump Quantities
Sampl e (é;SPSE;TotaI Agg(SImum;np AClassi
RUO 0 % 220 S5
RU1 3 % 210 S4
RU?2 5% 190 S4
Table 5: Slump amounts and consistency cl asses

After the mortar of each sample group was f or me
mol ds before concrete dliddseg.ofThtehes | Rbhps zmomlise
XLPE content by mass are shown in Table 5. The
i n the sample groups formed according to the f
i hhe experiments are quite good values for wor
cube specimens according to XLPE content are s
content, the compressivatasltyehhthdbeand az22.d8 H%Y,
to the compressive strength of the reference c

40,00 37.16 MPa

35.00 32.87I\/£Pa
=~ 35
S 30,00 wﬂ’a
5  25.00
5
= 20,00
]
2 15,00
5
= 10,00
S 500

0,00

0% 3% 5%
XLPE / Total Aggregate (% by mass)

Figure 3: Average compressive strength dependi i

Figure 4 shows the varmilawulanedf atkcexdrialg s$bDrac
depending on the XLPE content. It can be seen

O
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5% XLPE shows flexural strength in a range bet:
that up to 5% XLPE granule reinforced concrete

10,00
9,00
8,00
7,00

6,00
5.00
4,00

Flexural Strength (MPa)

3,00
2,00
1,00

0,00
0% 3% 5%
XLPE / Total Aggregate (% by mass)
—@— According to Nominal Dimensions — ® - According to Actual Dimensions

Figure 4: Flexural strengths according to nomi

can be observed that the flexural fractures
ace of XLPE granul es. Looking at the pairs
I hemm2si zed @&gdmregdtueedarmsectth ons are al mo:

f
r

Figure 5. -$featctitoamei mages of RU1 group curb spe:t

Looking at the average water absorption rates

absorption rates of the samples cut from the cu
in the amount of wianereadsoirmptt men ammawmrst amf v oi
i's closely related to the strength of the spec
amount of voids formed in the concredecreaage.as

Il
-
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10,00%
9.00%
8.00%
7.00%

6.,00%

Water Absorption Ratio (%)

5.00%
4,00%
3.00%
2.00%

1,00%

0,00%
0% 3% 5%
RU Experimental Groups

T

igure 6: Average water absorption values depel

the RU experimental group, the adapted conc
e RU specimen groups if the XLPE content 1is
mpressive strengt h tahsatXLXPLEP Ec ognrt aennut| e sn chr eehaasvees
at water absorption rates increase with incr e
use voids to form in the concrete sternugctthuries.
l'y due to XLPE granules acting |i ke voids, bt
ructure.

noo—+o —+—
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' mran Ak @®ehk aFaekan Kusuk
1 Akk m K v ac SahAaw.

Bet on, d¢nyada en yaygeéen kull anél an yap
em syonl dt@némda® sorumludur . Bu em syonl
Portd amaent osundan kaynakl anmaktader [ 1].
- mento m ktaréné azaltmak - n s¢perplast ki
en rl J n arteéermakéeméuyzskmeht mer apéne.l
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K K t ér éce kat ke maddel er n n -erd J
K K 0
I
k
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I
n
a c
Ir .StYertk sek su azaltma kapas tes ne
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é
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(I1-®078) Product on And Characte zat on Of Hemp
Rubber

Krem Se-% EIlKkoiKalkraam&re Ké Kk aG°&k -ne, BM.k° 4 egr
Seyd beyojlu

1 Ege Un vers ty, Erenl Rubber
2 Kzm r Kat p ¢el eb Un vers ty
3 Erenl Rubber

I n th s study, Ethyl enePropyl ene D ene Monomer
used to understand and compare the mechan cal
and synthet ¢ f bers. rTuhbeb elrarnd xe susr ecsf aft bde rf free
Shore A hardness test. The h ghest hardness va
aram d f ber and 5 and 10 phr hemp f beredWaen
average tens | e strength value of 14.2 MPa, wh
th s value decr emadsedrdtt ng9.th®e MPRPass ble negat Ve
|l evel s on overall edetabsb tgndntdeobpnsenss do ng.
show s gn f cant changes, wh c¢ch means that the
rat o ncreases. The greatest m p5r oavnedmelnOt sp harr el
and 5 and 7 phr aram d f ber. The | owest el on
conta n ng 10 phr hemp f ber. The ncrease n
hemp f bers pravhdedaerssnaeandases stance aga ns
showed how hemp f ber can replace the aram d f
solut ons for the polymers & compos tes mater
KeywaEBPM, rubber, hemp, aram d, f ber, re nforl

111
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Bertan BeyQGeerregn?lye'lSe e rP*@dmTdo pMel h mét3 4y el déz

lFaculty of Engineering, Department of Mechani ¢
Turkbheytan.beylergil @al anya. edu. tr
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“Composite Technologies Cent-Kord$aFExkel daebuel,

Devel opment Zone, Pendfi k, l stanbul
vildiri mceren@sabandiopril vQyssdhianedi. ywn il d.iedds ab ar

AbstiAdhesively bonded &anmaor fkiecheoem/e R CIFYy fEKK
recycl abdperdédmd mange PEKK polymer, are of great
i ndustries. PEKK is known for its excellent r
recydcelyalinlhiances sustainability. When combined
and high strength. Adhesively bonded CF/ PEKK
traditional echanical jointts omy amrdo windhiamg i m@r
Additionally, PEKKG&s chemical dradt emygi racAimesnati a
solufTfhoss study presents a numeri cal anal ysi s
adherends bondkdadwddsi VAGF16Bde&r tensile | oad us
model i ncorporates experiment aaledgeaametcrty yardd ol
resul ts. The adhesive was moded ema tuesriingl amonmdud It
represent -dthreaitm uleetlsdaviesrs. The finite el ement n
bond region to capture stress concentrations a
corresponai 8Bg 3% equivalent plastic strain in t
experimental observations, confirming the mode

Keywdadbesi veCHh/omHEHKK gc onnuproesriitceasll apnaslheairst est

1l ntroducti on

Adhesively bonded composite joints are increasingly utilized in-pagformance applications such as aerospace
and automotive industries due to their superior load distribution, structural integrity, and lightweight properties.
Among thevarious thermoplastic polymers available, Polyether Ketone Ketone (PEKK) has emerged as a promisin
candidate for advanced composite systems. Known for its excellent mechanical properties, thermal resilience, al
recyclability, PEKK provides a sustainalsielution while maintaining exceptional durability. When reinforced with
carbon fiber (CF), the resulting composite offers a high stretogifeight ratio, making it ideal for demanding
environmentsDespite these advantages, achieving reliable bonding-iREKK systems poses challenges due to

the material's inherent hydrophobicity and low surface energy, which hinder adhesion. Traditional mechanica
fastening methods are often unsuitable for such materials as they introduce stress concentrationsigesllifes fa

and increase weight. Adhesive bonding, therefore, provides a preferred alternative, offering uniform load transfe
and improved fatigue resistance. However, the success of adhesive joints depends significantly on the adhesi
properties, surfacpreparation, and the interaction between the adhesive and adherends.

Finite element (FE) modeling has been widely utilized for analyzing adhesively bonded joints (ABJs) in the literature
[1]. Adams et al. introduced both line&] and nonlinear FE analysis (FEA) approaches for ABJIs\WWhile 2D

FEA was initially popular due to its simplicity, advancements in numerical techniques have led to the widesprea
adoption of 3D FEA4]. For instance, Guo et ab]lemployed 3D FEA to investigate the influence of bonding surface
morphologies and borithe thickness on the mechanigeerformance of singdap joints (SLJs). Similarly, Bai et

al. [6] integrated 3D FEA with digital image correlation (DIC) fikld displacement data to analyze adhesive
interface stresses in composite SLJs. Their findings revealed that the outer plate surface displacement measured u:

=0
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DIC could be extrapolated to the inner plate surface displacement using cubic polynomial functions. Jairdja et al. [
explored the distribution of peel and shear stresses along thdiberid single and dusdhesive SLJs. More
recently, FEA has been applied to study complex conditions such as dynamic I83datggpe PJ, vibration [10],

and environmental effect]], further demonstrating its effectiveness.

This study focuses on the evaluation and prediction of failure behavior in CF/PEKKIsimglghesive joints bonded

with ScotchWeld AF 163 2 K adhesive. The research combines experimental testing and numerical simulations to
analyze the mechanical penfieance and stress distribution in the joints under tensile loads. By utilizing advanced
finite element modeling techniques, the study provides a comprehensive understanding of the factors influencir
joint performance, including adhesive properties andfent&l interactions. The findings aim to contribute to the
optimization of CF/PEKK bonded systems, enabling their broader application in critical engineering fields.

2. Experimental

2. 1. Manufacturing of CF/PEKK composite plates

The CF/PEKK composite plates were manufactured using adasisted automated fiber placement (AFP) system
with carbon fiber (AS4D 12K) and PEKK tape (Toray
autoclave at a tempédreattimeg ofate7dDfAG, AC/tmi n and a
was maintained for 25 minutes to ensure proper consolidation. The setup included a polyimide fiity, fipbeic,
fiberglass bleeder cloth, and breather fabric, which were vacagael for 30 minutes to ensure airtightness. The
final composite panels, measuring 600 I 900 I 24 m
57.47%, achieving an average tensile strength of 2020 MPa. The panels were cut to thadtesieed sizes using

a robotic watefet machine. More detailed information can be found in Reference [12].

2. 2. Preparation of single I ap CF/PEKK adhesi v

The CF/PEKK single lap joints were prepared using Sedfeld AF 163 2 K adhesive film, which includes a knit
supporting carrier. The adhesive film was stored a
use. It was then brought to roaemperature for 30 minutes and cut to the required dimensions using a digital cutting
machine. After surface preparation of the adherends, the SatthAF 163 2 K adhesive film was mounted onto

the overlap region. The overlap area was wrapped withthigiperatureesistant tape to prevent adhesive flow
during the curing process, and pressure was applied using binder clips. CF/PEKK tabs were also adhered to the e
of the specimens using the same adhesive. This process ensured precise applicgtiomalrizbading strength for

the single lap joint specimens.

2.3. Mechanical tests

Lap shear tests were conducted using an INSTRON 5982 testing machine equipped with a 100 kN load cell. Tt
tests were performed at a crosshead speed of 1.3 mm/min. Each test was repeated three times for to ensure reliab
The specimens were loaded untnsile conditions until failure, and the mechanical performance was evaluated
based on shear stressain curves. The joints demonstrated high docaying capacity, reaching maximum loads

in the range of approximately 4000700 N across the three spaens. The displacement at failure varied slightly
among the specimens, with peak displacements arountdo0206mm. This variation indicates consistency in {oad
bearing performance with minimal deviation.
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Figure 1. Loaedisplacement curves of ti@e=/PEKK adhesively bonded joints

3. Numerical modeling

Numerical analyses of singlap adhesive joints consisting of AF18& adhesive and KF/PEKK adherend
composite under tensile loading were performed using the ANSYS software. In the numerical modeling, the specime
geometry and material properties wereedily obtained from experimental results. FigRr@) shows the ANSYS
Workbench interface used for creating the KF/PEKK sitigbeadhesive joint model, while Figu2€b) presents the
threedimensional model created for the analysis.
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In the numerical modeling, the adhesive geometry was first generated (Cell A), followed by the definition of the
adhesive's mechanical properties (Cell H). The AFA3adhesive was modeled using the multilinear isotropic
hardening material model, whichfaees the stresstrain curve. Figure 3 provides the true stress/true strain curve for
the AF1632K adhesive obtained from the literature, along with a screenshot of the data processed in ANSYS. Thi:
process was completed in Cell H, and the geometry atetialanodel were transferred to Cell ®ubsequently, the
bottom adherend and upper adherend were modeled in two dimensions in Cell C and Cell G, respectively, and th
converted into thredimensional models in Cell D and Cell E using the AZE module. In Cell F, the adherend
materials and dtksive were assembled. At this stage, meshing operations were carried out. A finer mesh structur
was used in the bonding region to achieve more accurate stress values. For the CF/PEEK adherend material,
elemens were used through the thickness, while eight elements were used for the adhesive. Along the overlap leng:
the element size in the adhesive region was set to 0.25 mm, whereas for other dimensions, the element size was
to 1 mm. The total number oferhents used in the model was 220,38igure 4 shows the created sintie
CF/PEKK adhesive joint and a detailed view of the mesh structure in the overlap region. Figure 5 illustrates th
loading and boundary conditions for the sinigle CF/PEKK adhesiv@int. Accordingly, the side surface of the
bottom adherend was defined as fixed support to simulate the tensile test. For the side surface of the upper adhere
translation was allowed only in thedkrection, and a force was applied in the same dorcth these analyses, the

load was gradually increased until the equivalent plastic strain value of the adhesive reached 3.3%, which correspor
to the failure plastic strain value in the true stiege strain curve of the adhesive material. Table &guis the
equivalent plastic strain values corresponding to different load levels. As seen in Table 1, the equivalent plastic stra
value reached 3.3% at a load of 4030 N. According to the analysis results, the failure load of the CF/PEKK single
lap adheiwe joint was determined to be 4030 N. Figure 6 shows the deformation of the CF/PEKK adhesive joint in
the xdirection under a load of 4030 N. The deformation in turection was found to be 0.212 mm.

60 . -Ed ,!'%i' 0 2 Semipon
50
n —
; 40 | ot o ~pertes e =
@ 30
7]
£
- 20
7)) —Bulk Adhesive , AF 163-2K
10
0
0 0.005 001 0.015 0.02 0.025 0.03 0.035
Strain
blC b bl Hb

Figure 3 (a) True stress/true strain curve of the ARPE3adhesive (b) Definition of this curve in ANSYS using
the multilinear isotropic hardening material model
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##* ELFMFNT RESULT CALCULATION TIMES

TYPE NUMBER ENAME TOTAL CP AVE CP
1 80000 SOLID1&6 34.734 0.000434
2 §1156 SOLID18S 26.266 0.000513
3 51408 SOLID1&S 32.141 0.000625
19 14362 CONTA174 2.094 0.000146
21 14368 CONTAL174 2.672 0.000186
23 8736 CONTAl74 0.578 0.000066

25 252 SURF154 0.000 0.000000

252 CONTA174 0.000 0.000000
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Figure 4. (a) Finite element model of tBE/PEKK adhesive joinb) Detailed view of the mesh structure in the
bonding region
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Figure5. (a) Loading and boundary conditions for @&PEKK adhesive joint
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Figure 6. Deformation image of the KF/PEKK adhesive joint in td@ection under a load of 4030 N

Figure7(@s hows t he equi vpopvhlesinthepAFl82Ktadhesivesunderaioad of(4UB0 N obtained
from the analyses. As seen, the plastic strain values in the middle of the overlap region are significantly lowet
indicating that the failure will not initiate from the center of the adigeghs shown in Figure 7 (b), the equivalent

pl ast i g valuesreach the ctitidal value of 3.3% at the interface region between the bottom adherend and th
adhesive. According to the analysis results, failsiexpected to initiate in this region.

5. Conclusion

This study successfully analyzed the failure L&
using experiment al and numeri calhingeerhfoodrsma nTchee
pol ymer and carbon fibesrnrrpngtvhded!| Uit gbhweisqh tt
automotive applications. -Wehd AiRi rkKi6s3a dphreespi avree dd e
superior bondi ng preernftarl manecseu,l tvei tshh aavd pmeyrnig o 0 a8 p ¢
failure displacement. Numeri cal model ing in AN
behavior, with the model accurately prleadsitcitci nsgt
The findings emphasize the i mportance of accur
i sotropic hardening models for adhesi ves, i n

provides val uathilnei ziinnsgr glhFt/sPEKNK o ooipnt s f or advan
the groundwork for future exploration of alter.
to further enhance performance.
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mechani cal behavior of CF/EP composites inter/l
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uni directional CF/EP fabrics at different areal
6,6 nanofibers wer e mfamnsuifoanc.t uTrheed nbeyc hdaargisicuamia t tea 3
I nput i n numeri dalf raicrhwlreaet itmnug.hnMesde t est s wer e
standar d. Numeri cal analysis of the CF/EP comp
package. The naweditchhdt rtelsail t se sdhif t wo exponen
good solution to predict the response -lofl aahdei
accurately

Keywafdmposite structures; cohesive zone model (CzM) ; N &
1. I ntroduction

Carbon fiber/epoxy (CF/EP) composites have been found in many engineering applications since they offe
significant weight reduction and better corrosion and fatigue resistance compared to their metal counterpart
However, they are generally prone to deilaation damage due to the eftplane interlaminar stresses arising from
low-velocity impact, manufacturing imperfections etc. Delamination is the most dominant failure mode observed in
these materials which promotes damage growth and premature fdiheeefore, researchers have devoted
significant attention to searching techniques for improving delamination resistance of these materials. Many differer
techniques were developed and evaluated by the researchers over the-gpars [1

Thermoplastic nanofiber interleaving is a novel technique to improve the delamination resistance of CF/EF
composites without weight penalty and thickness increase. In this technique, electrospun thermoplastic nanofibe
are collected onto primary reinfong carbon fibers before traditional composite manufacturing. With this technique,

it is possible to improve delamination resistance (fracture toughness) of CF/EP composites without negativel
affecting their mechanical and thermomechanical propertiesil@eand flexural modulus, glass transition
temperature (Tg) and dynamic modulus etc.) unlike the other toughening methods. A recent review by Palazzetti a
Zucchelli [5] systematically reviewed the experimental studies of this topic. In the literafiieesrdi types of
nanofibers such as PCL [6], PVA [7], PU/CNTs [8], PSF [9], PA 6,6 [10], and were used as secondary reinforcemer
between the primary reinforcing plies to improve both Mbdad Modell fracture toughness of CF/EP and E
glass/epoxy laminatl composites.

The delamination behavior of laminated composites has been extensively investigated using the fracture mechan
framework. Different computational methods such as the virtual crack closure technique (VCCT) aimtetpal]

were developed and evaluatedsimulate the crack propagation in laminated composites. However, there are some
shortcomings that arise when they are performed with finite element method. The cohesive zone modelling (CZM
can be used to predict delamination growth within the framewfodkmage mechanics. It is based on zbitkness
cohesive elements ahead of the crack as a model of fracture process zone without the stress singularity. In the st
by Dugdale [11], the CZM was first applied to a ductile material (steel) and it wanedshat the cohesive stresses

oz
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were equal to the yield stress of the steel. Barenblatt [12] proposed a cohesive zone concept to simulate cra
initiation and growth in ideally brittle materials.

Although there are increasing numbeegperimental studies on the nanofiber interleaving technique, a few studies
have been published where the authors have used CZM approach to simulate the delamination behavior of CF/I
composites interleaved with thermoplastic nanofibers. The followingysra summarizes the numerical studies in
which CZM approach was used to simulate the mechanical response of PA 6,6 nanofiber interleaved composi
laminates under ModEeloading.

Moroni et al. [13] investigated the PA 6,6 nanofiber interleaved CF/EP composites undet dMuatid/iodell

loading conditions. They conducted both laboratory experiments and numerical simulations. It was concluded that
bilinear damage law should be usednatch experimental and numerical results of the PA 6,6 nanofiber interleaved
CF/EP composites whereas a linear damage law could predict the response of reference CF/EP samples correc
Giuliese et al. [14] also showed that a bilinear damage law wassery to accurately predict the delamination
response of the nanomodified interface. They also showed that there was an obvious relationship between t
nanofiber layer parameters and the cohesive energy of the interface. Saghafi et al. [15] detezrootezsive zone
parameters of reference and PA 6,6 hanomodified composite laminates then the effects of PA 6,6 nanofibers on t
impact response was studied by using these cohesive zone parameters. Garcia et al. [16] and Beylergil [1
investigated the &cts of PA 6,6 nanofibers on the global dynamic response of composite laminates using a simple
FE modeling procedure. Unlike the studies which use bilinear damage law to simulate the delamination behavior ¢
PA 6,6 nanomodified composites, this study wesgnential cohesive law. Although both methods converge well,
the linear softening not as well as the exponential softening for {sideulation. The bilinear damage law requires

the determination of many cohesive zone parameters to fit experimentalimedical results than the exponential

law. In most of the studies in literature, laboratory experiments were carried out to investigate the effects of differer
types of nanofibers on the mechanical response of laminated composites. However, only@idsvers numerical
modeling of nanomodified composites were published. The aim of this study is to fill this research gap in this researc
area and strengthen our knowledge on the effects of PA 6,6 nanofibers when they are placed as a second
reinforcenent between the composite plies.

In this study, Modd fracture toughness of CF/EP composites interleaved with/without PA 6,6 nanofibers was
investigated numerically. Numerical analyses of the CF/EP composites were carried out by using ANSYS 16.
software package. Firstly, the numericesults were verified against those presented in the literature. Then, the
verified FE model was extended to the current study. The cohesive zone parameters to simulate interfaci
delamination of the reference and PA 6,6 nanomodified CF/EP compositesdeterenined by using the
experimental data.

2. Experimental

The unidirectional (UD) carbon fibers (with an
reinforcement The epoxy resin and its corres)|
80: 20) were used as t hsepimanirng.s alOutwitdm PAWERL & g
formic acid/ chloroform with the ratio ofup7waz5b
composed of a rotating collector, a syringe pu

oT
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Figluy(é) El ectrospinning process and depositio
el ectrospun nanofiber deposition and (d) SEM i
carbon fabrics [ 7, 10]

The el ectrospinning duration was selected as =2
deposited nanofi ber PA 6,6 | ayer onto carbon f
was weighted by wusi negg co rhriegshp gomrdeicn g i PAY 6sacBad-neé. A o
mi nhutes deposition was calculated as 0.525 and
by electrospinning between the s-ecbndcamde ttheun
More details about experimental procedure can I
UD carbon |l ies) and PA 6,6 nanofiber depositec

p
i nterl ayer) CF/ EsP wermpopi ¢ @ u-d eafhnd dnipd re.a c Aifutme r at
temperature curing, the reference and PA 6, 6 n:
a wdqteegr cutting. The average thicknels.s2 loRPwnt.t,e6
nanofibers had no observable €Eé¢heicteoneshe @ ee

a servo hydraulic testing machine (MTS 810) wi
mm/ min up to failure. Thr easxtransomwattemeatstua elle d
El asticoimodefesence and PA 6,6 nanomodified <c
|l ongi tudinal and transverse directionseandnt U e
of the tabs. This may result in the misgjkwed gsnhea
speci mens were used in tensile tests. More inf«
found in Refs.ell 1i9nt e2rOlJami hhaer Madact ur e toughne
calcul ated by double cantil ever beam3( RPCB).st a:
Figaskhows the resistance curves (GIC vs delam
i ncreasing tendency in Glc values with del ami
observed in the PA 6,6 nanomoalief iséhck ac o mpoatsfil tutesr
composite specimens, a new group of wunidiré&cti
orientation. Tensile tests were carried out on
Giwas ctaddcudya using the following formula [22];
G,=+ 1 LU0 LU L L L L L L L L L L L

a4 1 1 2,

¢k, E E E
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Tablel. Mechanical properties of the CF/EP composites with/without PA 6,6 nanofibers.

. 0.525 gsm PA 6,6 nano 1.05 gsmPA 6,6 nano
Mechanical property Reference : . . .
interleaved composites interleaved composites

E: (GPa) 122.2 121.5 120.8

E> (GPa) 9.30 9.20 9.03

G112 (GPa) 4.30 4.23 4.19

V1o (-) 0.305 0.305 0.305

3. Numerical

3 Cohesi vmomdzdnae ng (CZM)

CZM is a unique damage model based on cohesive forces and energy that holds the material (or interface) togetr
It provides an effective way of modeling delamination in laminated composites. Bi@@vs a cohesive zone

model for interfacial separation. Before loading, a CZ zone element is called undamaged. If the surfaces have be
completely separated, there are no force interactions between the cohesive surfaces therefore the element is ca

fully damaged.

(OX)
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The success of CZM mainly depends on the accurate determination of the relationship between theli}raction (
required stress to openterfaceand t he effective separ atseparationclirye.is Th
equal to the fracture toughness. Gigure4 shows various cohesive zone laws, i.e. bilinear, exponential, trapezoidal,
and trilinear, used for describing the behavior of different materials in literature. From the perspective of accurac
and convergence of the solutions, the exponential law watfidd as the optimal one in literature. Therefore, in

this study, the exponential law, in terms of the maximum noemndlshear separations, was selected to simulate
interface delamination of CF/EP composites with/without PA 6,6 nanoweb interlayers. The exponential cohesive
Zone parameters were given below [23];

s’ Maximum normal traction at the interface’(

d; : Normal separation across the interface where the maximum normal traction is attained.
d,: Shear separation where the maximum shear traction is attained.
h : Artificial damping (taken as 1o obtain smooth foreseparation plot in this study).

32Numer i cal veri ficati on

To verify finite element model, a DCB problem was taken from the literature and the obtained results were compare
with the published results. The length and width of the DCB specimen were 100 mm and 20 mm, respectively. Th
composite specimen was madefaidir unidirectional carbon fiber/epoxy plies with a total thickness of 3 mm. The
initial crack (a) was placed 30 mm away from the loaded edge. Table 2 shows material properties of the CF/E
composite specimen. Figubga) shows the mesh structure of tleenposite specimen. In total, 2280 elements and
2406 nodes were used to create FEM model of the composite specimen. Boundary and loading conditions were
follows; the right end of the beam is fixed, and a constant displacement of 10 mm was applieddgetetif the

beam as shown in Figufe(b). Figure6 shows vorMises stress distribution in the composite specimen obtained
from the numerical analysis. As expected, the equivalentViieas stress values reached its maximum value at the
crack tip. Table3 shows the comparison of the FEM obtained results with the literature. It could be seen that very
close agreement was found between the presented results and the numerical results available inAitierature.
verification, the FE model was extended to simulate the behavior of reference specimens unddoadatg To
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simulate the Mod# fracture toughness experiments, the dimensions of the model were changed as 137.5x25x1..
mm. The numerical data were compared with thecpaeked test results. Therefore, the length of the initial crack
was considered as 53 mm. The enetl properties obtained from the tensile tests were directly entered into the FEM
model. The mesh structure, loading and boundary conditions were kept the same as in the verification step. Tl
p oi s s on §)swasrassuinmiedconstgnt as suggesteckisttidy by Liu et al. [8]. The cohesive zone parameters

Its to the set of experimental data.

were changed to fit the CZM simulation resu

(b)

Figure 5. (a) Mesh structure and (b) applied boundary and loading conditions.

33
Numeri

3 135.982
9955 101.986 9

cal verification

ANSYS

R16.2

964

973
237.968 305.959

Figure 6. vorAMises stress distribution in the DCB composite specimen.

Table2. Mechanical properties of the CF/EP composites used for the numerical verification [26].

Mechanical property Value
E: (GPa) 135.3

E> (GPa) 9.00

Gi12 (GPa) 5.20

Va2 () 0.26

Table3. Numerical verification (Maximum force, reaction force in thdisection and vorMises

stress in the DCB specimen)

Max Force K End Reaction force F | Von-Mises Stress (MPa
(N) (N)
This study 60.09 24.00 305.23
Barbero [26] 58.59 24.07 305.96
4 Results and discussion
Fi ghssrheows comparison between experiment al resul
reference composite specimens. The FE model [
experiment al t est data althowghethetptedil owed
experiments. The predicted maxi mum force was 172
specimens was 14.4 N. The numeri cal error was
zone paHawmetvers.the corrlecftr potewdrn &€ tti @ing lord e Vo dies
accuracy of maximum | oad prediction. Therefore
hi ghest accuracy in the fracmal etnaautgihhoresat viah

MN
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—

e ation
6, 0.

separ across the interface and shear sep:
0.0083 0043, respectively.

20

Exp-1
Exp-2
Exp-3

Load (N)

0 10 20 30 40 50 60
Displacement (mm)

Figure7. Comparison between experimental and cohesive zone foodetreference composite
specimens.

ke the reference composite (shhieghbreda%)e dPAi 6 f
he crack propagation stage. -dheplshae pentoad:
rence composite specimens. This is an indic
on intitomalunCEHiERCcOmMposites. On the othe
i mens experliccand edr omasn yd ussrmang t he <c¢r ackt hper o
k in PA 6,6 modified specimens traveled mu:
reference specimens. Therefore, it can be
nanofi ber modiifni eadk acsoomp d Lirt @ h.i sThla frheer enc e
rs in the int8adlsaamishamwsr ¢ dliecom.umBMD c B 5r as d
MWDl . 05 composite speci mens, respectiexelonent i
cohesive zone model was not good enough to pr
accurately. The superposition of two different
|l aminates as sfadpdabg Pawvwol dai eandl Davila [25].
simulation of PA 6,6 nanomodisftiegpds .c dirhp@diattemmdmd
was divided into two parts; (1 )f rionm ttihaet i aornt i(fuin
(ii) propagation stage. | t-Il iwnaesars tlaatwe dwaisn stuhiet al
composite | aminate was woven, and fiber bridgi
uni dinrad c tciaor bon plies were used. Therefore, t h
Modle | oading were predicted by using two diffe
stage) .

Table 4 shows the determined cohesive zone part
specimens. The average experiment al maxi mum | o
21.0 N and -AWDO. 6B BAWDLIPAGGE6 c osnpeocsiimeen s , respeée
numerical maxi mum | oad (Fmax,num) values were
AWDO. 525 aAWDIRPAEG6 composite speci mens, respecti
cohesive | aw ewi tphartahmee tdeertse rmeirne abl e t o predict
results of two exponenti al cohesive zdnef rmacda
toughness of the reference and PA 6,&r ntame noouwlri v
used to det elr niirnaec ttuhree Moodueg hness values of the

oo~ owmw= = —C

-
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20

— Exp-1

15 4

Load (N)

0 5 10 15 20 o
Displacement (mm) Displacement {mm)

(a) (c)

20
— Exp-1

15 4

10

Load (M)
Load (N}

0 5 10 15 20 ;
Displacement (mm) Displacement (mm)

(b) (d)

F g8€Cempar son between exper memPrReOWDAddS 256 hes
spec auEMmAs6AWDL . 6peci mens.

Tabdpeg esents thel numacioaé ™Modghness values wit
can be said that the numeri cal predictions Wwe
numer i cal error in the a7Wal yTshees rwasulitn ntgh e Er anmo
toughness properties that are better matching \
the |literature.

TablGohMesi ve zone parameters used for the nume)|
speci mens

0.525 gsm PA 6,6 nanomodified composites
a@; g, s h
I n t al st a 0.004 0.0054 40 0.000
Propagat on 0. 003 0.0043 25 0.000
1.05 gsmPA 6,6 nanomodified composites
a@; d, s h
Il n t al st a 0.002 0.0044q 85 0.000
Propagat on 0. 003 0.0053 40 0.000

55 Concl usi on

I n this study, numer i cal anal yses of CF/ EP com
Modleoading was <carried out by wusing ANSYS sof
el ectrospun onto unidiraceabnati Ght E®Fehabti es.

no
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with/ without PA 6,6 nanof i-ibnefruss iwenr.e Mreacnhuaf naicctaulr ¢
on these | aminates to determine their mechanic
The mechanical testl ddaattaa wenrpeu tu siend nausmenraitcearli as i
the CF/EP composites were carried out by wusing
showed that the response of reference coimpgpsane
cohesowe parameter for both inidi atisonngndOpr o
the correct prediction of the response of PA 6,
cohesowe parameteaertsatsohoantdherbdpboatdiog. sByg
exponenti-abneopasameters correctly, it was pos
experiment al and numeri cal resul ts. Opcei nde,
numerical model can be extended to investigate
under different | oading cases.
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(1-138) -AWohodRe nforced Al um num Compos

Hsosey nt, ¢An@lb Bér kNeeyk eB ¢¥bZetre r k KO r pe
1 Esk keh r Osmangaz '!'n vers te

In th s study, the product on of wood ash re n
the effects of wood ash re nforcement on alum
to contr bute to the dewel opmeent alf|l ysufsrt ae mdll
encourag ng the use of wood ash re nforced al.
were produced us ng wood ash re nforcement and
we ghtt gopgeeaesc.enTh s approach enabl es t heefpfreocdtu cuvte

durable raw mater al s. The potent al of bor on
temperatures was nvest gat ad das eam | allatt eerdn & th ev
shape, wall th ckness and connect on on the me
resul ts, boron compounds can be evaluated n m
|  ofhtt e fact that Turkey has 72% of the worl d'
of metall c foam mater als, cost reduct on was

of the research sbtlo tywvefstr ggladte téredeaemnttry, I
compress ve stress behav ors us ng process par
S nter ng temperature. Wherne peoxamn bewerand haaasdnd
ash add t on ncreased the mechan cal propert

KeywaMdsal |l ¢ Foams Bor ¢ Ac d Wood Ash Compos

nz
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(1-®3 0Ws)e of Polypropylene Fibers as a Soil
T. Tuf ah Br é&néabrdoM.aFA. Er ener
'Department of Civil Engineering, Ege Univers

‘Department of Civil Engineering, Ege U

Ab s tirSocitl i mprovement methodscompgesestedcbhi dalf f
such as compaction, jet grouting. Il n addition,
I mprove engineering properties is widely used
pol ypr opbyelresnei nf sandy soils is investigated 1in
consolidated wundrained triaxi al compression t
representing |l oose sand and benseostedt cosddet
0.3% and 0.5%. To reflect the effect of overbur
100 and 200 kPa. Results are interprete-dtisaint
rel atpi, orexltiess pore pressures and undrained eff

Keywa6ds | i mprovement, Polypropylene fiber, Tri
1. I ntroduction

Geosynthetic materials can achieve multiple tasc
i n geotechnical applications. Nat ur al soil s, |
Literature shows ¢that behicompensavbed fbycgeosyr
geotextil es, geomembranes and geogrids. Geot ex
are three di mensional geosynthetics. Howevter ,

di fferent from geotextiles and geomembranes. G
of the soil at a specific planar surface. On t
soi l mat eri al t hei focontrfi lautcioanp oiss tien mat er i al
reinforcement by geosynthetic materials has a
operations (Zornberg, 2002; Yeti mojlu ahd, Sa06
Choobbasti et . al ., 2019; |l aria and Vettorelo
Zarinkl aei, 2015; Sadek et.al, 2010).

The aim of this study is to investigate consol

by polypropylene fibers. Samples are prepared v
sand conditions. nTeatameuwnttefr mi nedr aso0. 1%, O
of over burden, samples are subjected to conso
i nterpreted in terms of di-dtartaivre raenles tiogmsri@ic,i
and undrained effective stress path behavior.

strength by two basic mechanisms: stolen void |
et.al., 204A60¢f Chesei boancepts in the test resul
stress paths

nT
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2Materials and Met hods
2.1 Test Materials

To investigate consolidated undrainéodr ¢(€EU) sahd
tests were performed on both silica sand and s
properties of silibarsamdeapdepehypdopwyl dabl ki
Rel ative)dehssitli ¢ sand is obtai mgaefdsecmadieurg
D:gp sAndod O0. 16, 0.42, 0.65 and 0.8 mm., respect
(USCS), silica sand is classified as pao546 agmc

coefficient @fl.c3u8<v3a.t uMsgex iamu M mie®di momd( e ati os of
calcul ated as 0.904 and 0.480, respectively.
f

Polypropyl ene i bers are transparent in color.
used in the testing program. Speci fandgmadut y
elasticity is 4000 MPa. Fi ber geometry and s
interpretation of sand fiber interalkt®anhi dur sn
Lt/ s®atio is 9.23.
Tabl e 1. Engineering properties of silica sand
ANALYSI S
PARAMETERI{SI LI CA SANIFI BER PROPERESULT
Gra n s ze d str butj]lndex and strength p
Dido mm) 0.16 Col or Transpare
Dzo mm) 0. 42 D ameter ¢ n18
0. 66med um
Dso mm) ASTM) Length ¢ mm)|6
Spec f ¢ S
De ol mm) 0.80 ( R g) 250
Cu 5.00 Spec f ¢ r|0. 91
Cc 1. 38 Tens | e str|]300
Modul us of
Gs 2.65 ( MPa) 4000

F ber geomet rgr aamd ¢

<0.075 mm|0. 0O
rat os

So | Cl as|SP
Aspect tRgb |333

Rel at ve dens ty par
emaf ASTM D|0. 90
en 6t ASTM D |0. 48
dry G KNy m |14. 46
oddrmaf KNy m [16. 18

Dt/ Ds o 0.028

Lt/ Ds o 9. 23

ny



iVlI. International Ege Composi #4e Materd al

2.2 Testing Method

xi al compression te
rs. Unreinforced and rrei 2%y caddsd:

tions. Reinforced samples were pre
0. 1%, . 3% and 0.5% by dry weight of the ho
paration stage intwhifch%maaismamdedt entoohher
ame moi st , it was easier for the polyprop
sampl ef i bMori smi xstamrdes were compacted o t
ture with a circular tamper.

d undr ai ned tri a
e
|

r y |
h h e

X D®O O Il N5

i's essenti al to mention that shear strengtt
pl e preparation technique since sample prep:
nf orced samplse.i sOraine nitnaptoirotna notf pfairbaemmet er , wh
er s Stretching of fibers iIis essential to r

t
am
e
i b

CU triaxial compression tests on both unr ei nf
def ormation controlled triaxial test apparat us
Undrained (CU) Triaxial Comeperfegsincr Tens tt)h es teaxmpc
were isotropical Ly 500 tksPalQiOdpaktPead? @unddkepra pconsol i ¢
bef ore shearing stage. During the application
seleeca®e 1 mm/ min which was thought to be suffi:
| oad application.

3. I nterogr etUatTiromxi al Test Resul ts

3.1 I nterpretation of CU Triaxial Tests on the
The relationshi pdelvataweoen ca xsiexle estsr qpigir alvatseér ap
effective stress paths fox25%eanid%D rebndi ¢co® md
presented in Figure 1. I t 325 %)v i edxehratdofi ttt le &st t nr gaoi dn:
under all consolidation pressures. ExcessO0p®@Beyv
1. 1. Dense79&8)ploms th® ot her hand, exhi biat eome
stress increases up to some value after whioch
maxi mum value (Figure 1 (a)). Maxi mum excess
bet we=eOnQ4 5 (Figure 1 (b)).

Effective stress paths of both | oose Ppnesscames
given in Figure 1 (c). Il n this figure, critical
Her e, it 1 s obvious that effective stress path:¢
consohipaésovure | ie on a unique | ine called th
|l ine at | arge strains.
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0 2 120 (b 1 CsL Line
z (@) s e ()
52 o~ £ 100 e i
2 © e IL Line 50 kPa, Dr=25%, f=0%
2
:2 2 80 / L +-100 kPa, Dr=25%, f=0%
& g £ »-200 kPa, Dr=25%, f=0%
b= 2 60 g2 60
=] 1) ; 50 kPa, Dr=70%, f=0%
_g» & 40 W oo 4 \ ~e-100 kPa, Dr=70%, f=0%
» 4 J
3 : g ¥ " 1 +-200 kPa, Dr=70%, f=0%
N N, } / ©
s 2 : ;
(] 0
0 5 10 15 20 0 3 10 15 20 0 100 200 300
Axial strain (%) Axial strain (%) p’ (kPa)
200 kPa,Dr=25% —+— 100 kPa,Dr=25% —e— 50kPa,Dr=25%
—8—200 kPa,Dr=70% & 100 kPa,Dr=70% 50 kPa,Dr=70%
Figure 1. T®&)orAxeicale ds tdreaviimt oird xc esstsr epssr ebwa tAexri apd

c) Un de fafiemcetdi ve stress patrhs 268r ande 7h@strebahn
consol i dat=exd0 dkRIBEQrO JpcRP&O,0 kPa consolidation pre:¢

Since | oose sawmplféeenernbi biehastoajninstability
through the peak deviatoric stress points belo
pressure. These peakedewal hedrithestnesabpbitysp:
beyond instability point, the structure of the
due to compressive volumetric tendrdcyr @afns$ hand
stresses decrease. As a result, shear strength
Il nitiates compressive volumetric tendency. Pha
not distinct enough

3.2 Interpretation of CU Triaxial Tests on Fi be
3.2.1 I nter prsdtratiinon nadf esxtcreessss por ewater pressu

Striesstsrain relations for | oose samples under 50
Figures 2 (a), (b) and (c), respectively and

Figures 2 (d), (epl gpdop¥y)enktfibecbewrthhét mm
deviatoric stresses compared to unreinforced c
with an increase in fiber content in | oose sam
Tal ki ng ashbtouati nstbreehsasvi or of | oose sampl esgleffe
2% axi al strain | evel. Il rrespective of consol i
softening behavior with exces®l pdourre wagt esrt rpari ensi sn
This behavior turns intlmaddenmiteg omne awint Is off h &€ na
fibers, respectivel y. Samples with Ft=20% (auwrs
trend-s(osfttreaniinn g) st rtae rnmsb eohfa vsitorres sCoupl i ng betv
become moredbehO0DouPLazatidkpa. This is probably
volumetric tendency due to increase in consol i

P M
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Looking at the wvariation of excess porewater g
F=0.1% fiber contents reacfFElexceses preacrawat eof @r
For | oose samples with F=0.3% and F=0.5% fi be
behavior and hence, decrease in excess porewat
temdyg is hicghe0 kPRaerhpwevdr=,10i0t kdPat anldo @@M0i &P
previous paragraph, increase in consolidation |
tendency.
It is known dilative volumetric tendency occu
reinforced samples tend to dilate more with an
contractive. A reseiawverhsigtryo u®i virlo mE mBgii e eorli nugn (
this phemnmndandnronn vioyf d Aatoodicogceptthis concept,
matri x, i .e, some voids of the sand mater isxando m
feels denser. Since the sand matrix feels dens:
mean effective stress | evel under undrained | o
stresses.relinnfoourc ecda ssea,mpl es, al though they are
vol ume change when fiber content increases. Th
since presence of more fibete beasbBtiel ehefsampt
F=0.3% and F=0.5% samples, this behavior is ob
F=0.1% fiber content exhibits ¢ diblOatkiPvae avso |wemnel
tendency for F=0.1% fiber content i's restraine
conclusion that for | ower | evels of fiber cont
fiberealt ooostds from t he osmanpdr ersasturriex .i nAcsr ecaosnesso,l i
voids from the sand matrix is suppressed (Diam
Di ambra and | brai m, 2015; Il braim et . al . 2010;
El desousky et.al., 2016; Soriano et.al,2017)
© 350 ’—
e TER R T opoe Rhel e
& 20 :gi% oo F;0:39:
£ 200 ™™ ot [ F=0.5%
glso /’MF:O%
T 100 q
ESOV‘» ; PO M [d
L ™ @ ® 4 ©

0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25

Axial Strain % Axial Strain % Axial Strain %

o I PO <= N B 1. = o
1o pe’ = 50kPa e [ p<=100kPa || pe =200kPa
i Dr=25% o} Pr=23% © | D=25% ®
Figure 2. (a), (-9 r raencdt e(dc )d eArxiiadlor stcr ssitreg@ € &€ S S
porewater pr e ss2wbrY%e) rl eotoisces gfaadpl (BP AW r0dpekrP a2 @ @ d k F
consolidation pressures.
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3.2l Bterpretatsitomai of assdr excess porewater press

Striestsrain relations for dense samples under 50
Figures 3 (a), (b) and (c), respectively and
Figures 3 (d), ( ed)e vainadt o(rfi)c. slttr eiss esc!| earcrtelaaste
dense samples as well

Tal ki ng ashouati nstbreehsasvi or of dense sampleseleffe
2.5% axi al strain | evel. The strain | evel wh e
pressure increases. It is c¢clear from Figure 3
of dense unr eirndeasrec ewdp staompsloense isntcr ain | evel and
l evel s startlng from that poi ndt,. elxehn-Bba rtd esitr¥fiag rns
strain behavior. Excess porewater pressure beh
r=0. 4 and stay constant afterwards. Reinforced
tendency giving way to decrease in excess por e’

3.2l Bterpretation of Undrained Effective Stres:

Figure 4 shows the undrained effective stress

reinforced cases are included in the figure. T
T The first trend is that, i n most of t he re
effective stress paths mowe ptlantehe Thii ghtmeanm
increase in mean effective and deviatoric s
T The second trend is that approximately al/l |
which is the critical state |Iine of the hos:
concept put forward BrygitrheerBirngt®rn ourot RBicam
Di ambra et. al, 2010; Di ambra et. al, 2011, C
2012; Soriano et.al., 2012; Wood et. al, 201
stealfrvoonidtshe sand matrix and cause sand mat
porewater pressures and hence increase i n m
undrained effective stress pathteofcrihecaam
host sand.

T Therefore, stolen void ratio concept and st
when interpreting the behavior of fiber rei

-
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der comendrdaned | oading conditions, {1 o00s
f t enisntgr asitnr elseshavi or ; on the other hand, |
richiam deni ng bssthraevd sorst rExicress porewater pre.

mpl es wer e =apl@raonxdi mahtoesley fror dens e OuO¥rSe.i nf

i s clear from the test results that i ncr
sses.

_‘
D

]

s contribute to shear strength of the
pt and fiber stretching. In this study,
en void ratio concegthei mmawmhdi anlatfrii lxerca us
denser and have a tendency to exhibit
S porewater pressures and an increase
es an iidictrye,asend nshregr strength of the s

0]

C O M®O S T
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nw o — —0Oa0on

wer consolidation pressures are more effe
ti o concept.

wer relative densities are more effective

gher relative densities are more effectiv
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basti, A. J. Kutanaei , S. S., r&i 6hadakp
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(1-230) A Prel m nary Study: Use Of Bl ocked 1Is

Free Waewped |l ent I n Text | e Appl cat

Fat ok, Kil-ket, Br ddjzambr ak
1 Akk m K mya

Water repellency S mportant as etn spurr eevse rsttsa In
n text | e appl cat ons. It ncreases durab |

equ pment, and upholstery fabr ¢s. I n add t on,
costsexFote appl cat ons, the | terature ncl u:i
pol yurethanbaased watermonepell edtumnctnamact¢ o gtol ryg
these, fluorocar b-pasf aar eoauptceerfweerarre dd uen tho gthhe r

the other hand, fluorocarbons ra se concerns
FIl uor ofcrag & ovegptedrl ent alternat ves are | esablte.x
Al t hough fflruecer-ovegatedoroent systems offer s gn f ¢
and healt h, they may have some | m tat ons re
probl em, var ous cr oasnsels ,nkeaearsyls ucc hp oalsy mealsy, s elst
funct onal b nder s, and blocked $o0oegamwattes art
Bl ocked socyamaeesoombkeat easy t hat can bxet alpep
surfaces. It prov des res stance to water and d
and tear. 1t also mproves the performance of t
cond t ons. vlerm ttele swadteu doy,r nseolbl ocked socyanat
as crossl nkers to mpr o vier eteh ewap eerrf orrenpaenl cl ee na fs
Two socyanate monomers were usfeadaet ad ywar. oRiysr
hexaned ol were preferred as block ng agents a
otton and polyester fabr ¢cs were selected and
f 1l uor efcraereb ovagptedrl ent . The emuls ons prepar2esd% w
and a block ng temperature of 70UC have shown
to 10 wash ngs.

Keywareédst | e appl cat ons,-frheyedr ephdbhcesty,f kI
socyanat e
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(1-255) Devel opment Of A Packag ng Struct
I

e
Us ng The Hotmelt Techn que For Rol |

ur

ed S

Beyza Ef' Edadamk#aenlak ¥mer L¢tf ArY¥al daram
1 P |l enpak Ambal aj

Shredded tobacco for roll ng s produced for F
tubes. The packag ng mater al to be developed
the package. I n tobsacocg OPBEPKBEBE hgl mmest geepgol ye-
a heat seal feature. S nce the adhes on of po
def ormat ons due to force occur when ®©Dhetpapla
s usually 120 AC. However, PE f Im deforms at
th s deformat on. Seal n t al temperature, FTI
hot melt apmlhtcathdormowenel t heat seal strength &
and the barr er propert es of the structure we
appl cat on temperature of 1m0l A€ hastheestdec
appl cat on have been obta ned n mater al cha
and heat seal temperature.

KeywoTfTalsacco, hotmelt, polyethyl ene.
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(1-287) The Prdadyetr Mag@fesBum Compos tes Us n
Techn que (Fast) And I nvest gat on Of The

Yasem i, YRax?m Kpek
1 Dokuz EyIl ¢l Un vers ty
2 Ephre vers ty

Magnes um ( Mg) pl ays an mportant rol e n man
hexagonal close packed (HCP) structure makes t
met hod S a su table psowdfuadd¢dednoft exditn e emd toal 9\
contam nat on, wh c¢ch makes the surface cond t
study, mechan cally m Il ed (MM) Mg was <coat e
atmbepe to m n m e surface contam nat on. The
nvest gated us n t h F eld Ass sted S nter ng

e
aceay wampexsamened,y tarcd etsh

ur f
FRa)y, SHreecrt g yo st osppye r(sEDvSe) , X an d
y

I
z
g
on the Mg powder s
Ray D ffract on (X
I

(SEM). Add t onal , two | ayer compos te mater
Oneerapwyf these compos tes ach eved a dens ty o
the other | ayer reached a dens ty of 99% and a
were produced w th a smooée¢kamnnetr farcse, andwan |
anal yses, were conducted. I n v tro corros on t
KeywaMdgnes um (Mg) plays an mportant rol e n
ts hexagonal close packed (HCP) structure mak
(P
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(1-313) Enhanc ng HydrogB8as8tofCamepobnt Magné&hel

Nanotubes, Graphene, And S | <con D
k°hret Mel) dRa#aytheKpek
1 Ege Un vers ty Mechan cal Eng neer

Magnes thms(eMg)compos tes are regarded as prom s
h gh theoret cal hydrogen capac ty of 7.6 wt %.
I m ted by slow hydrogen absorpt on and desor p
hydrogen rel ease. Th s rev ew focuses on the
car-based mater als sucls)as gcaphemasedntdwEgp u@d
mat er als have demonstrated cons derabl e potent
k net ¢cs and | ower ng desorpt on temperatures.
s tes that act as act ve centers, thus acceler
shortens hydrogen d ffus on paths, mprov ng e
part c¢cles dur ng chytdo ogrema eyamd sthagbgll etayd. nS m |
h gh surface area and electron transfer-Hpbopaes.
and reduces desorpt on temperatures. Addotf dvwga
ma nta n ts d spers on, further mprov ng hyd
destab | zes Mg H by form ng Mg S phases dur
temperature and mpa mo/veeess chrypdtr oare nk arbesto rgesf.f eSc tl
catal yst, al so contr butes to retasedgcbmposde
su table for pract cal appl cat ocerser d¢Ayd madnllc end g
played a c¢cr t <cal rol e n max m z ng the benef
compos tes that exh b t faster hydrogen absorp
at oms, and enlhanded ycydtbampdscompos, t Blg doped
and s | con have shown s gn f cant prom se for
and reduced operat ng temperat ur edse,v ed s ne nan onf
and susta nable hydrogen storage systems.

KeywaMdgnebdasmd compos tes, hydrogen storage,
dop ng, magnes um hydr de (MgH2), nanostructur

2 M



iVlI. International Ege Composi #4e Materd al

(1-®383) Potent al Of Crystall ne Nanocell ul ose
Hydrolys s For Nanocompos te Appl (

Mel ke KucllhkeDuyau hpwnwaAy@acBnkelm Oyeedul Kor l

1 Ege Un vers ty, Chem cal Eng neer ng

2 Ege Un vers ty, Text l e Eng neer ng I
Nanocell ul oses s one of the most mportant to
construct on, polymer, plast ¢, energy, defense
valuabl e and nterpsbdongt reseafcmahoced¢hunhgsel
study, CNC synthes s study was <carr ed out U s
hydrochlor ¢ ac d are reported as the mosystuale
prepared w th sul fur c ac d of fer h gher d s
Hydrochl or ¢ ac d, on the other hand, prov des
d spers on stab n tthy.s Fotrudy, sa rme axstonr,e of HCI
exam ne the effect of the m x-b6BOA.C Tama xXp er nme
SA m xture stud es, the ac d concemnhe adc ohs waer
as 0:5, 1: 4, 2:f3ac3IBoer2el 4céntbabD. cobmpas2te des
HA rat o, and hydrolys s temperature were ass
ass gnednaentheademadl e. These values expla n 9
the M n tab opt m zat on study, the max mum Yy
hydrolys s temperature of 58. 6ACg tHICé g arngloe 5a
5, that S, f the a m s to mprove the proper
the opt mum po nt was the po nt where HCI was
W th n e hef stclog study, -IXRD¢ harEdkgt eSEM,atFOn stu
determ ne the structur al and phys cal propert
CNC was seen. I n th s study, anel onpedt bpt upamn
preparat on of nanocompos tes, wh c¢ch are ga n
phar maceut cals and el ectron c¢cs, was ach eved.
Keywandsocel |l ulose, CNC, wupcycl ng, nNnanocompos
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(1-®412) Synthes s And Act v ty Of B ochar/ des

D
<
nu - o0+ O —TFTOYOnLOL

Key

Stalk And Deep Eutect ¢ Solvent For Gl

Hasan ¥r MygnaBEmSed tSer t
1 Ege Un vers ty

h the beg nn ng of the ndustr al revolut ol
ncreased, and s gn f cant breakthroughs h;
s product on has deemanldt ddbr masv gnatfercan s al
n evaluat ng these two outcomes, ndustr al
t promotes susta nable product on ared agdrewd rtc
er als and waste I n th s study, b ochar/ DE:
uel ess tobacco stalk waste and ac d c¢c deep ¢
l uated as catheyestogenddies product on of sol
m cal propert es of the compos te m&D&r, a2
orpt on, XRD, Raman Spectroscopy atndt me dom
er al possesses a porous structure and ex
ect veness of the mater al as a catalyst, t
ord ng tesutlht, re@a®tgloncer ol convers on and
esult, w th the study, a compos te mater al
successfully produced and tésnhadc &Alckyowl
ent f ¢ and Technolog cal Research Counc | [
wardbBacco stalk, compos te catalyst, B ochai

™M
111
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(I1-®611) Ut | =zat on Of Deep Eutect ¢ Solvents
Syst ems

Gelag zem Muméit Sert
1 [1] Ege Un vers ty Department Of Chem cal E
Natural And Appl Eng Steemcreg,DChesn el [ 3] A
2 Ege Un vers ty Department Of Che

Organ ¢ solvents wused n coat ng systems are e
due to the vobkatventyg, oVoloatgalne cOrgan ¢ Compo
env ronment al and health r sks. |l n recent year
solut ons n the <coat ng mdubatriye patalehwl dro
propert es. DES typ cally cons sts of a comb n
potent al to reduce VOC em ss ons due to ts |
susta nable ppeareghsygbtgmepram s ng. Th s stuc
ut | zat on of deep eutect ¢ solvents (DES) fo
h gh VOC em ss ons caused by orga&n od-v @lmdntv elne sD
be ng nvest gated for more susta nable coat
coat ng ndustry nclude al kyd, acryl «c, and

compat bl e twemsh w edselny suyssed n the coat ng n ¢
ncompat b I ty w th the res n and other compot
system, spec f ¢ propert es musts dleveenxtam Thheels el
nclude phys cal and chem cal dry ng rate, s de¢
content, sett]l ng, pot | f e, rheol ogy, and sur
DESsepparred w th chol ne c¢chlor de (ChCl) as s H
urea, and glycerol, respect vely. The DES prepa
was selected. Foll ow nbge tchonsd,uccoendp am tbh Iv atry otues
rat os under amb ent cond t ons and at temper at
these compat b | ty checks, an appropr caate orne s
DES and res n system that could be ntegrated

Keywabédsep Eutect ¢ Solvents, Susta nable Coat |

20
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(1-©613) Evaluat on Of Var ous B nders And F ||
D rect Wr t ng

Erdem kaBendar? Kul akofjlu

1 Mujla Sétké Ko- mavnMdInz eemea sMgleesnd Mselt ajl urE
2 Man sa Cel al Bayar | n vers tes Mal z e

Cement t ous nks for add t ve manufactur ng
tr calc um alum nate (C3A) as the react ve sol
as b nder s, mar bl e anquegawas t€3dovdepesnsasons |w
retarder and hydrogel b nders were tested n
understand the devel opment of compos te m cr o
opt mum MgoShtentrat on of 1M extended the sett
20 m nutes to 150 m nutes to enable d rect wr
the sett ng t me were al so ddeotrerlin® witeXd .maArdodl et poc
cement ncreased the sett ng rate and the y el
add t on reduced the sett ng rate and ncrease:
sl ownhamrgdeand stably flow ng nks w th adequate
tests conducted at s m |l ar cond t ons w th the
effect of HEC and PEGrasr evws pseccas vfeler. diad bp lea gt
stab | zedrtwvenpféoswuras a f |l er w th mult ple
stab | ty. H gh def n t on extrudates croonnh al nmm
d es that demonstrates the ut | ty of the nve
Keywabdsect nk wr t ng, tr calc um alum nate,
powder, quartz powder, mater al extrus on, add

2 M
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oduct on

demand for wind energy, one of the renewabl
ng elffmeat e olhange all over the world and t
created the need to accelerate and develop

wind turbine blades without defects
ac e sosnd sholaatdee sur faces. These repairs i
owed by the application of repair parts us
i onal curing process remuaieadsedtcyelastt
ults in | ower products6dpn capacity and

ur ng, as an alternat ve cur ng met hod, 0
umpt on reduced env ronment al mpact, mp
the structure [dlye to the | ow cur ng

h

f epoxy resin is a polymerization p
n has a wavelengt-B20angm ngnffeomadgoh
face c400 ngm Hawgeepr oVt heéel829duff c
al react ohn ss, osf ftehre ncgo ndneoenp ew a vcedl re nng

mechani sm generally consists of the foll o
meri zati on, net wor kUvg!l aght caonpl edateesup hoty
n. These n t ators absorb UV | ght and ger
act vat on of photo n t ators | ecatd sw ttoh tahc
mers to n t ate polymer zat udrnd.e TDHhhemdpr od
mers, allow ng them to bond together. Th s

str al res ns are typ cally | m ted to e t
h) acryl at es and unsaturated pol yesters c a
mers, oxetanes, andnvcnybuteeée heTs edpdodxiy® sasctrtyl
r a versat | e solut on, as they can be cur.
ps. Epoxy acrylates comb ne des rabhée prop
stance to yellow ng wh c¢ch contr butes to b

epoxy components are also nvol ved n th
cture can be formed through the use of botl
Sss cont nues, cha ogetamdar ,nertevoulkt sng ucr ut
the appl cat on of UV | ght ceases, &ahl sr
n sm all ows forcured rapoxy hamd earc mygl btf e UtVe

2P
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Desp te all ts advantages, the use of UV cur
become w despread, because there has been nsuf
has not been clearsystdeflynesd.tdhaddr eessfthhs un
I m tat ons of UV cur ng n compar son to trad

Mater als & Met hods

I n th s study, prepr ega ¢ aylraastesd uUphrleeg nrad se dn ww e I
fabr ¢cs had an areal we gh% of éO00Dend/emfs hryghpwe
UV | amp served as the cur ng source. The fabr c
Technol ogy (GR), respect vely. Add t onally, p
met hodg!l avsd hf abr Zcasr eafl WE&O@h¢/ mbta ned from H
Westl ake brand HLU type res n.

Character zat on Lam nate Product on

Lam nates composed of UV curable prepreg fabr
epoxy acrylate adhes ve w th a spud between e

sequence was repeatedl aynerd af thl cknleswadnfacech me
was appl ed to compress the | am nate, enhanc n
the ent re surface of the | ayers, ensufongnsor
proper cur ng, the UV dev ce ntens ty was set
and the cur ng t me to 270 seconds.

On the other hand, convent onal HLU type | am n
fabr ¢cs w th epoxy res n, | ayer ng them, and
result ng n a th cknesesnodudedmus Thgsa maimd nlat¢
Repa r Panel Product on

Compos te panel s ntended for repa r appl cat
resembl ng the method used n w ndb bdxdZ®l pf e
s mulate shop floor cond t ons. F ve | ayers of
away, and scarf repa rs were carr ed out by w o
preparat on. Repahem plapredg®vwer t he affected s
An epoxy acrylate adhesive | ayer was applied tc¢
repair before placing the prepreg patches. Eac
extra adhesive aQondgceld dett werenwd saycearsr. ed out
by us ngFarvaacwmm application, the entire are
resin infusion process, and a vacuum ofAl 53@0 0 oml
Curing was accomplished with a UV | amp that il
The process of producing UV cured repair | amin
the HLU repairs, the prepared stuypaceseswar demm
application, following acsrmd| aampnatedure to

€es were assesse D fferent

Prepared sampl d us ng
( DMA) n ack oardda nAXT Mv B 1h6 4 0S Os tlal3dbarr d s ,

Anal ys s

22
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t es of the pure | am nates were measured
ee samples were tested for each test cat

F gure 1: |l mage from tens | e test

Results & D scuss o0n

Tg Determ nat on

Tg value S mportant f or undeernsptearnad unrge tpheer ftohr
compos te mater al s. For th s reason, D fferen
Analys s ( DMA) nstrumeanntaally st cso losf wehree nuasteedr fa
techn que wh <c¢h s used to character ze mater
trans t on based on the r ther mal behav or wh
progsertof compos te mater al s. It measures the

analys s of the effects of var ables such as t

DSC /[(mW/mg) Flow /(ml/min)
1 axo

_— DSC 250

—— Flow (purge2: N2)

04N T Flow (protective: N2)

200
-0.2

Mid: 813°C 150
Inflection: 82.0 °C
End:

7°C
-0.34 Deita Cp*:  0.363 JI(g°K)

100

-0.4
50

2

-0.54

30 40 50 60 70 80 90 100 110
Temperature /°C

F gure 2: DSC graph of cured sampl e.
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F gure 3: DMA graph of cured sampl e.

Tg value of HLU I am nate was determ ned w th D!
the Tg value w th DMA. Th s d fference s due
agpoxy acrylate res ns, may have a more compl

exh b t more elast ¢ and v scoelast ¢ propert e
may make t more chaéetmngenggtosacgub8Cel msdeh
propert es and the glass trans t on temperatu
measures the v scoelast ¢ propert es of a ,mattheel
Tg value of epoxy acrylate res n can be determ

As t can seen n F gure: 2, measured onset’CTg
for 12 ¢cm d stance, 10% ntens ty, 90 second
max mum energy d ss pat on, nd cated by the t
temperature at wh chetrpeetand desl taepgalass s$ral:
absorpt on n compos tes prov des advant augsedsy f
exposed to var ous mechan cal v brat on or sho
n th s graph shows a favorable behav or for
temperatures rema nn bted mpve rtahteu rgel,a stsh tsr ammast etr oa
capac ty and w || reta n ts st ffness. These
the turb ne bl ades.

Mechan cal propert es

I n th s study, t he mechan cal propert es of UV
The f rst nvol ved character z ng panel s produc
convent onal fabr <cs erep rFe ggnuartee d4 )w t Thh eH LsUe croensd
mechan cal ntegr ty of repa r patches on comp
the Youngds modulus of test samples dur ng tens:s

2Y
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(I1-®617) Valor zat on Of Electroplat ng Wastewa
Waste DerlLdhedCat dleyst For The Removal Of

Merve Bayr B8kddu @®all ass Er s° z

1 Ege | n vers tes
Ant b ot <cs, nclud ng sulfonam des, enter agr
ndustry and agr cul ture, part cularly througtl
devel opment arneds fsa sadngtr sbnatcrteeguc ng potent al h
(SMT), a w dely wused ant b ot ¢, has been dete
concerns over ts poss ble adverse ef fodctSMTorf rl
agr cultural env ronments rema nlsDH (sLh: fl ayert
hydrox de) was synthes zed from spent electrop
aqgueous solut omg, tefef aectcoweelry eorfalvlal uabl e met
N ckel recovery from waste baths not only addr
eff ¢ ency by re ntroduc ng th s owat pabcmesta
peroxymomosubtfatd ght ox dat on, w th Bepakem
approach n M n tab. Key parameters cons dered
dosage Resul tsSMidwcahe@ mgat faoa t al concent
of 77.46 % was ach eved at a catalyst dosage o
ppm. Th s approach offers an eff ecthevedunmelt hboedn
env ronment al remed at on and resource recover:
KeywaEdsctropl at ng bat h, met al recovereynov dla

peroxymomosubfaté ght ox dat on
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(1-®620) Devel opment Of Hydrogel Compos te Sc

Oyl um ¢ol pahk@dn z@shn B8Re ks atn Bu f, r aP eHh¢asre mdéjolkdayyl  Yheé
Kara ¥zeMAyllern Z lyl HasdahbBgvak-éojlu
1 Dokuz Eyl ul Un vers ty

2 lzm r Kavram Vocat onal School
Men scus tears caused by trauma, excess ve cel |
stress. These <can eventually |l ead to <cart | a
degenerat on. Cart | pgemts ssgeagmrgoacler fog ca
appropr ate t ssue scaffol ds, cell s, and b oac
matr x (ECM) should be taken as a role modrm.l Ir
th s spudyte@DPLA strut-rendfoet€dl bhgeosbhpitr bg:
scaffolds were prepared to m m ¢ the hydrated ¢
produced by a 3Dnhemr wttehr ,wetth eenl eccotmbo s p undrc ee d .t
Ch tosan:collagen solut on prepared at a we gh
frecgrzye ng, t wasl snukb jnegc t eetd d of fcerraesnst A fgteenr pt Ime
react on, the resul-dr ngd,h h yd mmbegnesh scenead r eh yfdrr enegzed
scaffolds were obta ned. The hydrogel compos t
80% water <contuernatl, csarmt Illaarget cEOMat Scann ng el e
the PLA strut/cellulose nanof ©bers n the sca
nterconnected m croporous structure.sdaef clodgp
su table for cart | age t ssue eng neer ng app
conta n ng 0.3% gen p n by we ght had the h gh
t he human wal k ngocformppuercyl. t Vheofb t he scaf fc
mesenchymal stem cell s (r MSCs) by b ochem
mmunoh stochem cal analyses. Accord ng to the

rMSCed @nmnabled the cells to adhere to the scaff
the d fferent at on-l oker M8Cks; nhostbomemocal e
coll agen product on and evmmaurdh enthanlkterd ptrroydua
1 coll agen. I n conclus on, the developed hydr
men scus t ssue eng neer ng.

Keywaweds el ectrosp nn ng, cart | age regenerat ¢
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(1-®629) S¢r ekl El yaf Takv Ky&lhyaTeryhogll astl ek
Yorul ma ¥mrg¢ Tahm n

Met e KadmMebnafd Bakkal
Y stanbul Tekn k ! n vers tes , Tl RKKYE, Kk

Absti &ttass f ber re nforced compos t
construct on, mar ne, sports equ pment, med c a
mat er allHpwepert ese to env ronment al reasons,
res n as matr x mater al . Il n th s study, -btahsee df
thermoplast ¢ EI umE matr eswerfe 0An O ATl N HAed .0
or entat ons of glass f ber | ayers were detern
ass f ber or entat on. The st ffness decreas
compared. Thengempér guer was ®meadured us ng
sveg e calcul ated for alaln du lcto nmpaotse ttee msa tleer stl
entat ons. The results are presempedatndea
formul aTleaele laantde df ocuonedf.f ¢ ent s haweglbemnt
rrm ned d0/3970 5% WBJETrS or enfat O0Hnh9@GNHAS5 3By b &r
rm n ng the coeff ¢ ents, fat gue | fe pr e
racy of wup to 93 percent.
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16 r K

Yeni nesi |l -elikler ve d¢gkegk yojunluklu al akeml ar
daha d¢ke¢k yojunluklu metalik mal zemelerin yerini
kompozitler, ¢olnlnukaa we;nkeste kv € z°gzg¢l sertl i k sajlar [
kull anéel an teknolojilerin ve malzemelZ2erin s¢rder ¢l o
Yapeéesal uygul amal ar i-in ilk kompozit mal z eitee - al
odakl anméxkter, -teerkno ph@astmakzemalnéerar dasapgdhame wtg&krs.e
birlikte, termoplastik matrislerin kul3an&mg ugdreir nc
matri s, eriyik formda daha y¢kselekar skleringsd @dliraar i r
kull anarak bir kompozit par-a ¢retmek daha wurd4dzdur
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Daha yakén zamanda Arkema, polimerizasyonu oda sSéc:
viskozitelere (10200 MPas ) sahip olduju i-in daha d¢kegk ¢retin
don¢kteegr el ebilnde plaul-lad méa feand licdr eatle dniil iER i manz | 5. bi r t e

Yoruma - ojJju m¢hendisli k yapéséndaki arézanén bakl éc
-ojunluju kompoziytor umlarhayane lo.eYodidniaih sma A Ed B € n il erl er
kompozitlerinrijitik mod plk p d¢ b i K¢ Kloe el a By @alimerlerin, bihdssaternmoplagtiklerin
mekani k r?zeléelciakkll @k artékéendan etkilendiiji gi bi me
sécakl ék artékéna sebebiyet verir

Son zamanl arda gel i ktiri | tmopmdik matrisli kompogiteesoto@otivcgbbim e |
kritik alanlarda kull anélbmad@astsadegfol an diaj i°rzckdd i kiha
gerekmektedir. Bu -al ékmada, yeni Eiblie crkeatiillie&n ecarms
kompozitlerin yorul m&da fdawvkladéréy a ooy OBRHMENmEPSE¥45] ol a
| ami nat-NaeJ it ar S Baill d e sasdéialdmaiskiteirrma | kamer gemalzesé€ t a s
yézeyindeki deagakled k  ya rkthabeame takip @dilighasarnbitilimini ve malzemenin
davranékéné tartéBkunakédaklInékkudr tadhvked mearnt @lrma ©° mr ¢yl
edi |l mi ktir Yorul ma °mr ¢, bazée kritik baze geril me
takibiyle birlikte tespit eddinl nkeakrt eeddiirl.e rBe°ky | neacl ez eenme

tahmin edilebilmektedir.

2. Malzemeler ve Metodlar

Kompoz t-UKfrr, rmakRRe-néme Transfer Kal eépl ama ( RTM)
kal eba ayerécé madde uygul anmaseéyl a-Cmak ledry.af4 P
kal éba yerlekt r Im kt r. B r sonr 8% ea ®3m agléar
El unf AAOsévée karékemé kal éba enjekte ed-50m «k,
kal eba aktarél méktér. Mal z&haekJnultadmaxtur- 1B
saat boyunca°® de obt ok Ika¢gvrdlae n8e0 sonr as®® nkltenm WKy
°czel |l k1l er Tabl o 1'"de sunul maktadeéer.
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ABSTRACT

Today, solid waste is a significant environmen
evaluating solid waste anddpeddvaing. nRot ipy @&tde
carried outl nbypypyorloylsyissi sprocesses, i nert fges I
environment, but i1ts use increases both the <co
nonwoewoevnen textil e croanpwrsawt ef ithaadrésohi amd ngd ke asdt
using processwiatsheosuts utchhe ansee@O f or inert gas.

agent and catalyst, acce.lTéri st i nmegt htolde ad asrob ommii rzi
shrinkage whiidperyioemanecg a@aahbgh material. The
excellent electromagnetic interf er%.n%%% (seEhMBe)l dsi
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h gh energy absorpt on capab | ty. The mater al
ravel ng at veloc t es of 700 m/s and 900 my
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1.l ntroducti on

Aerogels are | ightweight and highly porous mat
99. 8%, achieyeld ntdaotuigdhhns.ol These uni que materi e
porous substances i trhanagitnypifoeaolin Wamgli éttyo a0k |1y
devel oped in 1931 by Steven S. Kistler, aeroge
extremely porous structure (Aegerter et al., 2

Silica aerogel s, one -gefl tdee i sedogneakde meméss owat
net work and a mesoporous structure. These mater
due to their | ow wdetnhseirtnya | hciognhd upcotriovsiittyy ,ando | ov
Wang et al ., 2015) . I n recent decades, the sy
researchers exploring various precurscewve st laaedp mc
process. Recentl vy, many research works have be
uction of silica aerogel commercially and
) Despidgs, tdieliircadaamdgagl s exhibit |imitat
eratures above 500AC, where their struct ul
hter and M¢l |l er, 1985). €hhanchabl ehgef ham

ma | stability of silica aerogel s, particul
materi al s. FI ame retardant additives, designed
aerolgpave,become a critical area of focus in thi

A~ ND

Various types of flame retardants are employe
hal ogenat edp hcoosnppboausnedds , r et ar-dased, addit bgensn, i

i ntumescent systems, and synergists (Ga&@chter a
as pol ybrominated di phenyl et hers (vReBDtEEsa didan
domi nated t he maefkfeetc tdiuvee neos & haen ¢ ecfofsitci ency, ¢
and health i mpacts have | ed to increased rest|
hal ofgreene al tlkeirmlmtawvesgaiwni ng I mportance due to
i mpact.

Sever al studies have explored the integration
perfor mantempaer ahtiugghe environment s. For i nstanc
(Mg(HHei lica composite aerogels wusing ambient
aerogel s, when wused as fillers in polymer coa
coatings, all owing them 16 wetbsdantbefiore exypo
of nonionic surfactants further i mproved the wu
potenti al of compesii dtea mte raomellisc atni odnsr e(Lee et
aerogel el astomers ecAaBs cawi rombesteéebsentandcda f|
avenues for multifunctional applications. By ¢
these aerogel s, w h, e nd ecnooantsetdr awietdh rMgr(a® H)a brhoek ef i r
and reducing the peak heat release rate (Liu e
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i on methods.
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mposites to i mpresvie thamtth pmeocphSainPi caasld aArR
osites resul tned iim il gmef ir ca%adr dMaln prnegtvien
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acy off etaserrdoagretl sa dacsi tfilvaense. Beyond poly
d into polyimide foams, enhancing bot
orporatingntso lilca heawomdgel| celalyelrar istruct
ovements in LOI, heat release rates, and
| opmenhybofi d P/sCli-8A) atoogalsse (im rigid) pol
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ential for advanced industrial applications
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recent years, the flammability of both syn
ompting a growing demand for treatments t

% ofefared fatal areesasspchausehwidé t he u
aditional approaches, such as the use of bul |
tardancy in various polymer matri ceasx.l eSiilni aa
silica nanoparticles or | ayered silicates.
rrier on the surface, protecting the wunderly

c

otective | @ager actumahapeaest oal the surface, mi

y nt
o e
bur

= D - N>

owev
i mi t
er i

er, despite the advantages offered by bul |
e
[
c
c
;

;
d due to difficulties in fiber formation
al s. Nevertdardtesshndll agne memairmdsand pr omi ¢
e
e
[

—T T o0~ H©oT —

treatment, offering the same protecti ve
modi fication approach

~ = = ~+
® — —h

can enhiaheesf $am
ty (Carosio et al ., 2011)

Cot e
to
Unl i ke syntheticcdnmetrsinan@antporadt ecoftltaome r et ar
means. As a result, surface modif-gebht ppocteshkhanij
by ayer (LbL) assembly, have been detvted mp eAmdrog
t hegsebl ess tands ut as an effective metho
on cott abri process involves the h
SH0-Si net wo rpk ot ophobic properties. By
condensation or g -ptrheec uwrrsogresr, otrhgea nloe wuenl
be tail ored. Ad Y, i g @idnecsfcemar bommeo un

ge

y

0
n fabrics, widely used du to their softne
eir inherent flammability and hydrophilic

—_ —+
n x>0 QO O

oo
(@]
—

I

and bl owing a t s, have proven successful i n
propagation b creating ther mal insul ation | ay

As a concl usi on, the growing need for fl ame r ¢
particularly cottoesebanshl| edtoosusifgacée i magdalf i c
processes and intumescent coatings. Whil e chal
devel opment of effective, durabl e, hydobnhopr0|
for a wide range of practical applications in

I n this studg, fhamegewrtardant s, specifically z
and ammonium polyphosphate (APP) , wer e i ncor f
concentrations. These mogplfiied tsd | d ctat care r foaghker is
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technique. Additionally, surface modi ficati or
met hyl tri methoxysilane ( MTES) . To <characteri ze
scanning electron microscopy (®PBEWM), aemrerrbgoys f die
i nfrared spectroscopy (FTIR) were employed. Fur
oxygen index (LOI) tests were conducted to eval

providi ngegnsioempgmeglrer pretation of the results f
2.Materials and Methods

2 Material s

Tetraethylorthosilicate (TEOS, 98%) haogs emuwrcha:
Glycidyloxypropyl ) trimethoxysilane (GLYMO, o
flame retardant maternatbeisitheaepexggehsett 8¢
Al dri ch. Ethamexarf&t W&l e annell acted as sol vents

As acid and base catal@Hesol Ot ilo™Ms HEpe la nraa alkeddo a
NaOH solution waseptmpatedffoontpoa fabric. Zin
( MCN) and Ammoni um pol yphosphate (APP) wer
Met hyl triethoxysil amd t(uMTSE 3)y livastg ragad rdafegmecnet s ndewkri f i
which has supplied from Sigma Al dri ch.

2. Met hods

The-gedl met hod foll owed in this study was il | usH
andOHwi th a molar ratio of 1:2:6 were stirred
hydrolysis reaction. After an additional 2 hou
pH reached 7, accel etriaanmnnglnhae sopadcatctd ane al &&
was prepared by dispersing 2 g of FR ted £6r micC
to ensure uniform dispersion After ultrasonif
and stirred at high speed using a magnetic sti

Cotton fabrics were cu-tr d¢aoteadpptropréembee si mpar

i mmersed in dei©nfiegredl vamienm. atto 1&I0i mi nate dust
fabrics were soaked in 20% NaOH solution for 2
they were rinsed with deionized twattedaaodt done
then placed in the aerogel solution cfoort aatnilng
mi n. all owing the solution to penetrate the f &
selected cotton fabrics were modified with MTE
process invol viedi ¢ snmtewisc¢ evgi n h& d$a&l uti on -lceoxna ma .1
Finally, all samples were subject to drying at
prepared are given in Table 1.
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FR 8@
HCl soln. =
= s mix and stir v/ EO @
8o
+crs @8 = ‘ = ‘
TEOS % :
—— > hydrolysis
n @ T e e
HO mix and stir ORI ocoen®
B J { ; ) e Do
A ) N L Qopoede
< e e
=
| |
0 0
LD xS =, o
o0 o oH S i
X 0&—',.' Cotton N llfy_sl_(’_§l_
0g 00! fabric - ‘ :
condensation e e It
O H0y-Si—0—Si
O l‘l
Cotton fabric activatad with 20%

Na0H soln.

Figure 1. Schematiicf rdeiea gsriam coaf aocenr ohgaello g eSPA) c o

Table 1. Content of the formulations
Amount Content
Sample I TAerogeFR type(g) MTES (%
Cott eZnNBS/Sil i ca ZNB 3 -
Cott eZnNBS/ .. | .
MTES Silica ZNB 3 15
Cott eMdUNS/Silica MCN 2 -
Cott eMmONS/ . | .
MTE S Silica MCN 2 15
CotteAP/PS/Silica APP 2 -
Cott eAPPS/iL. | .
MTE S Silica APP 2 15
2.Characterization
Fourier transform infrared (FTI R) spectra we
Massachusett s, USA) to evalwuate the structur al
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were analyzed with a Scanning Electron Microsc

Before analysis, the samples were sputtered wi
Chemical and el emental sanwaéysi £owducttheed fbaybr i k
Spectrometer -EE®S)Hi(FaekkiSE0M0o. , Ltd., Tokyo, Jap

was carried out on a thermogravimeter (STA300,
of °Gtlo €00 The sampl es we PG/ nhienatuendd eart aa nriattreo goefn
a flowing rate of 200 m/ min. The Limiting Oxyg:e¢

concentration needed to continue burning in ai:/
val ues i ndicate that the materi al has more di
environments (Guicide and Benitez., 2001) . Co
matiearl were tested in the LOI test device (0Oxydg
UK) .

3.Results and Discussion

3.Slurface Morphology and Chemical Compositio
The microscopic morphology of ZNB, MCN and APP
field emission SEMWgwetsi hprtehsee nrteesdu litni nFgGi gur eA2 . T
in Figure 2) di splayed a relatively smooth s
characteristic structure and appearanee, obf thar
treatment, the surface of the cotton fabr-liickee
substances, wititkenypmaenowd efsl ahkearly visible. T
of SA and tkawmereeeédafédani vely achieved. On the
of i rregular platelets forming aggl omerates. TI
(Cheng et al , 2022)
I n addition, EDS analyses were performed to in
P, N are showhB) i nTHe gureséenaqe of el ements such
fabric structure coated with silica aerogel cor
of silica aerogel containing ZNBogeslisncceo n2t agirnainr
APP, the presence of P and N atoms was dertstdda
from the distribution of Si atoms on the map ¢t
fabric structure.

FlexSEMMOATT0 0KV 8.3 | S@00 BSE COMBAOIR: - & 4G EIOXSEMT000 10.0kV 6.3mm Lx200 BSECOMP100P " ' ' "
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ure 2. SEM i mages of cotQootnt o ma bfra)bcrsiCea h(tdAo-o 0 & &
BB, Cotto-MCHNaitgdi @a/nIA Cot tAPP fDapb;r iECBBHSpPA ng i m

ss)(®)

Cott o NB &NSCAN /8 PSPAT E4)E

F
Z
0
To investigate the extent to which cotton fabr
was performed to examine the internal structur
di fferent treat merFtTd.R Kipgewrtea a3 ofdr ébsoed mt st hteheunt 1
The original cotton fabric shows characteristi
3332L cmhese peaksd wafit ampobe ndo AAGC vaisbyrnenteite s e t
CO symmetricHsdefedorcmamnigo n-€virlken athii mmgs vi®H@ti ons
CH in cel-Oh |l wistker athnidons, respectively (Yuan et a
SAAAPP anAlPRSSA% BWI di splay three new characteri s
907/ 912 and‘1,13\Br9i/dhz6(70rcrmé)—@p(brmds#OPSﬂo (&shyemnmet r i c al
vi br atG olmgnd ,Sit he pea depth indicattewomnrlklarnd vR
APP, respectively (Ashor iO-Set aaddb,&nxdlkl 2)e.f | Telcet &
been coated on the sur G caeb soofr pctoitdind npadbaskd rgpricd. o FT
153 5'aod 90 cnmMhe cotton fabric are the characte
symmetrical str e@R hb omrgd vd bpedld ri Dmea toh 5 W4 eGBmea nodf S
OB bonds suggests that the comploysidepaasnidt ehdy ban
fibers' surface. Additionally, the hybrid sol
tightly without altering their funddodnrtal atmed ¢
arounada mM®500A60 0 dme spectra further confirms th
achieved for all samples through silylation wi

E% 300 9 2077 D N F,/Q’ /7=~ Cotton fabric/SA - MCN - 15% MTES

31 1036 W/
_ Gaj a2 e 717;; e 914 v Cotton fabric/SA— MCN
§ ?G s/ 970 793
§ Iz‘% 73737:5 - ;; l 1714\. - 1;; "\\‘ ‘_‘.‘,/'”9' 9;’";;;'“ Cotton fabric/SA — APP
j—'f ‘1‘6 \é’}wss
g 10— - S —— - - _ o
2 :gf 0 2975 1710, 1535 N1/ 54 Cotton fabric/SA ~ ZNB - 15% MTES
S SN SN [

g@ 3388 2975 732 e 917 £~ Cotton fabric/SA—~ APP — 15% MTES

34 10207

IgO 2917 E:

20‘ %332 | | | 1713 | 13380, s (75" Cotton fabric

Wavenumber (cm™)

Figure 3. FTIR spectra of untreated and treate:q

3. TZher mogravimetric Analysis of Cotton Fabri
The thermal behavior of both untreated and tre:
i n Figure 4, with the main analysis pacamet baes
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curves can be broadly divided i nt 025 @)r;ee( )t atghe
pyrolysi®58thhasean(d25 3) the fil6O&I) .pyYrualiynwgi & hpehd:
S

phase, physically adsorbed water and smal l mo
temperature rises, resulting in a mass | oss of
gel coatpnggressively and fully volgatinluil ae¢d,onl, e
decomposition of the coatings (including therm
MCN, and APP). This occurs due to increased su
et al ., 2d&2r2eési dMhall earmdiunt of the ori gi ndd weaost t
12%, it was observed that this value increased
SAZNB, -MEN anAPBA respectivelyhafThebe ctceatul ngsre
provide at | east 2 times higher temperature r ¢

I mportant points tha#ZNBhentakgasespst)bd pvaatleudep eartt hv
first 5% mass | o0€sto€3b6ached from 250

bIC b VOYaqqVYUWwnm AT S bt H b R

600 6Cel
4%

wwwwwww

bl Bt

9YqqVYULWnp AASH

rrrrrrrrrrrrrrrrrrrr

Figure 4. TGA curves of the original coCbobhoh:
fabriMENSADb) , CoAtP®n (fcdabric/ SA

Table 2. Specific data of the TGA results for t

At mosp Sampl e Tsou %) TmaX %) Resi due ( WE)%
N2 Cotton fabi250 450 12
Cotton #Z&ANBI 325 450 24 . 2
CottabriMC/N:250 450 27.1
Cotton {A®&®HKPI 160 450 24 .3
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3.Analysis of the Burning Behaviors of the C

The LOlofvalhueesori ginal cotton fabric, the fabri
MCN and AP®Pqatainmdgd heubjected to surface modi fic
Table 3 and Figure 5. The coaoingbegenegahbhly f
degrees. When compared to thetowbgiaahiegetdonn
with SA containing ZNB. It i's seen that there
rsion of the same coating subjected to surf:
r | c crotad ii migrsg MCN and APP, an average of 5%
iced here is that 3 grams of ZNB and 2
g formul ations. Therefore, @mbumobsghn MCN e
ation, they provided approxi mately the s
n
s

<
@ O

S OoOw
ocwQ ~—

Bl—"

“r~oo0o—o® 950~ c —

t flame retardancy ability of each com
e with aLo©l wWemghtwhincheasm® el i minate ¢t}
mat erial on LOI (Liwethatunit2we-gNBThedI
samples modified with MTES arred téh.e7 h%/gd)e.
gl cemsi dered together with the unit wei
haveebhagdantfhamevity compared alot dihree
sertoidgaachnothe said that there are no |
O observed that the surface modificatio
value for the samplesppreparedr wet ir ¢ h
medant components were distributed and
gh temperatures, the effectiveness of these
B peemdéthe rel ease of water vapor by dehydrat
oling effect on the fabric surface and al so
e
r

W NO —— =0 T
QJ:T;‘“D:OO(‘D
3 o =)
swn 9~ =g
®®D®—S ~ O

-~ s
OIS T
(OO RN BN ¢))

same ti me, ZNB promoprest eatribweni cat bom aay
e radicals by releasing nitrog
ition, the endothermic decompos

the system. This process in
flame to spread. APP, on the
t h tihnec rdeeanssi en gp hcaasreb oanni dz aptri oovni dii
n in the gas phase. Phosphori
ducing the rel ease tof rfelaachhma bhi
e synergistic effect of these compo
etardancy perfor manSAs ohlfeltphse cfoarbtrriocl
f ecaad sviengy tbhye ienfcfrecti veness of these con

3"V O0OTQQTO*TTONIT
OSc *Y D < O TO =

Tabl e 3. LOlI values of the original and coated

a Ol / en
( %/ g)

Cotton fab117 0 0 0
Cott oaNBA 22.1 5.1 1.1 4. 6
6

CottoaNBA 23 6 1
MTES

Cott oMCIA 22 5 0.9

Cott oMCIA 21 4 0.8 5
MTES

Sampl e L Ol ( %) a Ol (% aan ( g)

ol
D
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Cott oAPBA 22 5 1 5

Cott oAPBA 23 6 0,9 6. 7

MTES

Note: @&m is the increase of the sample, g.

[}
ALOI (%)
ALOVAm (%/g)

Sample

B 1Ol (%) =@=ALOI(%) ==@=ALOL/Am (%/g)

Figure 5. &LOI and &LOIl/e&em of the original and

4 . Concl usi on

I n this study, it was aimed to apply SA contai:H
fl ame retardancy performance of original cotto
anal yses were perf orbmuetd otno upnrdeesresntcaen da ntdh ec hdeinsitc
the fabric. SEM and EDS analcysndsairndwmega laeed otghed ts
placed on the cotton fibers and for med aathotmoe
chemical components of the aerogels were integ
temperature resistances of these composite <co
component ordepempdenatludde st elsdo ss.showed t hat al |
i mproved the combustion performance and provid
requirement of these material s. However, surf a
ceate a significant di fference in the combust
concluded that -ZNB samploea @dabei th8AR) glasstt htee
temperature at which s55% mahsisl el otshse-MACadst ¢ raend df laebdy a
hi ghest residual amaZuNBITER 7arndo)-APRMNES/cCHRDAMNPINE S A
hi ghest LOI (23%) and &LOl/em (5.6 and 6.7 %/ g
aercyealt bewere optimized due to gelation probl e
of MCN and APP were set as 2 gramge¢eachlanThicon
of al l three materials wede annevmaitli ae i deals f
new generation flame retardant coated cotton f
hi gher performance textile products.

©
Il



iVlI. International Ege Composi #4e Materd al

References

Aegerter, M. A., LeventHis,t oMy, oKoedkkelo,geMSpr Me ¢
SScience + BusineS8s Media, New York, 3
Al ongi , J ., Ciobanu, M. , & Malucell i, G. (2011)

based on -pdhrtspihmirrug compounds igred irlCizccsceydr

pol y,8é&@3 -6 0589.9

Ashori, A., Sheykhnazari, S., Tabarsa, T., Sha
nanocomposites: Pr epaaatbioohny darnag9 €clhpapd afi@tt&errsi z at i
Carosio, F., Laufer, G., Alongi , by yaye€Cambnaembi)
based fl ame retardabhdl trharmn Deadrma datt 6PEEN-7 §7/@dbr $ tca k
Cheng, H. , Hou, J. Wa n g, Y. , Zhu, zZ. , Zhang,
mul tifunctional cer dminc b@edappmiyagmsagdr nh228&8hin
G2chter, R., &PIMgdtliea., AGHrn It( ilOaBHs)e.r Ver | ag.
Giudi ce, c. A., & Beneéetez, relt.ar@.an(2 00 lg¢gnoenntZ asin rii |
coatPmgggress i n dRLInBB.2coatings

Horrocks, A. R. (1996). Developments ©nhhtl amée
char formati onPanhyimemtDengrsaeabclied)n, -aB43 St abi l it
Lee, C. J., Kim, G. S., & Hyun, S. H. (2002) . ¢
ambi entJourynanlg.of mafe22a84k. science

Lee, Khadtare, V. D. , Par al e, V. G. , Ki m, Y.,
composite aerogel filler on the glass transitd.i
coatPmgggress in Qrgladai0d066atings

LiD,,., Wang, Z. H., Zhwu, Y. S., You, F., Zhou, S.
fl ame retardancy of t he owmtlti omg nfaghbdrmatrca tfed nhr ysharkeid
l ndustrimalb TexppBBR2EE297S

Li, G. , You, F., Zhou, S. , Wang, Z . Li, D. Zh
t her mal and flame retardant prglpblr@alesod@abtllgrmgesr
Degradati on2@8dl 19t0albli.| i ty

Li u, C., Wu, S., Yang, zZ. , Sun, H. , Zhu, Z- L
retardant silicon aerogel el astomers forAdder
Ome g1 5) -8 684663.8

Li u, Y., Pan, Y. T. , Wan g, X., Acufa, P. , Zhu,
phosp-bonuai ni n@r gamirgamylri d coating on the f| ¢
characterizati @Ghemndalfl|l BEmggb@4e r1ki6hy. Jour nal

Ni u, Q. , Yu e, X. Gu o, Z. Yan, H. , Fang, Z .
polylactic acid comp03|te&wlegpwlri%ctdemkﬂrﬁmelQngéﬂf‘
Par al e, V. G. , Lee, K. Y. , Nah, H. Y. , Choi , H
synthesis of hydrophobi c, thermally stabl e; an
precursor method. Cdna®9®@€86I nternational, 44
Rao, A. P., Paj onk, G. M., & Rao, A. V. (2005
hydrophobic properties of two stepJpuoonassed ar
sci p4npc e3-3 4889 .

®0



iVlI. International Ege Composi #4e Materd al

Sun, G., Dvuan, T., Liwu, C., Zhang, L., €le¢ay dR.
and ssnokper es s a Abta siesdo cpyod nyaitnei de f oam modi fied by
fl ame protRaclty mer,d Beye0 T § 8 .

Tao, J., Yang, F., Wu, T. , Shi, J. Zhao, H. B
smoke suppression, and reinforcement of -hypgridd
silicaClaemiogall . Engi,4@®rlidn2g 6Jlour nal

Wang, J., Zhang, Y., Wei, @Yot &yHdHhhergj]sXof (20Lb

sol exmth-Amnge ambient pr eMisairr cep od rowisn ga npdr oMae4dsBsp o r
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(I-DP8PBnhanci nlg Avroadetuugrheness of Carbon Fiber/ Epc
Polyamide 66 Nanofiber Interleaving: A Co

Bertan BeyMeetrign?ahaln Ejnilgd n Akt ak
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Tur bey,t an. beylergil @al anya. edu. tr
2Faculty of Engineering, Department of Mechani

Tur kmey,i nt anogl u@i yte.edu. tr

SFaculty of Engineering, Department of Civil E
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|rTahcetrmopIast|c nanofiber interleaving is a

fiber/ epoxy (CF/ EP) composites without
nlcal behavior of ChOERamomeo iPAes, 6Nt @
i t

t
bo
h
di ng was nvestigated numerically. For thi:
d

>S50 D QT

a
[

irectional CF/EP fabrics at differenobuar 4l
nanofi bers wer ei mfaunsuifoanc.t uTrheed nbeyc hvaanciucuam t e s
t i n numeri dalf raicrhwlraet itmug.hnMesdkde t est s wer e
dar d. Numer i E®I coamployssitesofwerlee c@FFfied out
age. The numeri cal results showed that the
solution to predict the response -lof | nogahdei
ately.

DQT W —THDS —30 >
OO0 ®~>S-
OCOO0OPT OO =0
CcC o XIS C

]

Keywof€dmposite structures; cohesive zone model

Il ntroducti on

rbon fiber/ epoxy (CF/ EP) composites have beel
gni ficant wei ght reduction and better Corrc
unterparts. However, t me yataircen gieanmeage P aee C
erl ami nar st rweslscecsi tayr iismpagc tf,r oomanuofwact uri ng
e most dominant failure mode observed in thes:s
i Three ef or e, researchers have devoted signifi
| ami nation resistance of these materials. Ma |
searchers -ver the years [ 1

— Qo+~ —o0ounO K
~—+
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o
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3
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o

stic nanofiber interleaving is a novel
mposites without wei ght penalty and thicknes
nofi bers are col Inegc tceadr boonnt of ipbrei rnsa rbye froeri en ftorracdi
his technique, it i's possible to i mprov
i tes without negatively affecting itlheiarn
I modulus, glass transition temperature

[
a

S A recent review by Palazzetti and Zuc
s topicftfémenthetypeerat unanofdibers such
A 6,6 [10], and were used as secondary
e HBotamdMdMbdleacture toughressd eppbedQEbLbBEPOAM®

bP
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The delamination behavior of | aminated composi
mechanics framewor k. Di fferent computational |
(VCCT) ainndt etghrealJ wer e dewvelsopad adaedtodealcnatcd&d p
composites. However, there are some shortcomin
met hod. The cohesive zone modelling (CzZM) can
frameawmforkamage mechani-tbBickhess babkbesi va elee mer
mo d el of fracture process zone without the str
first applied to ducumkd mhaeritalke cohesl yeas
yield stress of the steel. Barenblatt [12] ©pro
growth in ideally brittle material s.

Al t hough there are increasing number of experi
few studies have been published where the auth
behavior of CF/ EP compmaepltest iicntreand efaiviear swi tTh
summari zes the numerical studies in which CzZM
of PA 6,6 nanofiber interl elavleodadcionngposi te | ami |

a
h

Moroni et al. [13] investigated the PA-16 a6 dn &Mod
1 | oading conditions. They conducted both | a
concluded that a bil i ntearmataana gex g erwi msehrotud Id are
PA 6,6 nanofiber interleaved CF/ EP composites \
reference CF/EP samples correctly. Giuliese ef
essary to accurately predict the delaminati ol
at there was an obvious relationship between
i f e . Saghakti ceheailve [A6he dpareamened

e

t

=]
o

S

i
composite | aminates then the eff ec
cohesive zone paramet er sf.ecGasr ife
on the gl obal dynamic response
i ke the studies which use biline
e d ¢ oenxppoosnietnetsi,a |t hciosh esstiuvdey luaswe s Al
-, t he Iinear softening not ds swanull aas$ ohhe
age |l aw requires the determination orfumamiyc a
ults than the exponenti al |l aw. Il n most of t
to investigate the ef
mposites. Howewveéeres oahy
bl i shed. The aim of t hi
owl edge on the effects o

e composite plies.

- < 9 o5
-}
o
3
o
o
—h

_._U)(D

fects of di fferent t
namd reiwc asl model ing o
s study is to fill t
f PA 6,6 naneht bbetstwe

- XT OO~ QasoToOTS

>SS COoOCc ®®Y D~

I n this $todwactMoe@et oughness of CF/ EP composit
was investigated numerically. Numeri cal anal ys
ANSYS 16. 2 software paceclkadde.s HRier et Ilvye,r itfh e dn wmge
|l iterature. Then, the verified FE model was ex"
simulate interfacial del amination of the refe
determined by using the experimental data.

2Experi ment al

The unidirectional (UD) carbon fibers (with an
reinforcement. The epoxy resin and its corres)|
80:20) were used as t hsepimantirngc.s allOu twitdn PAWEL & &

0D
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formic acid/ chloroform with the ratio ofup7®waz5b
composed of a rotating collector, a syringe pu

Fi gbyx ) El ectrospinning process and depositio
el ectrospun nanofi ber deposition and (d) SEM i
carbon fabrics [ 7, 10]

~

The electrospinning duration was selected as 32
deposited nanofi ber PA 6,6 | ayer onto carbon f
was weighted by usi neg co rhriegshp gmrdeicn g i PAT 6sacBad-neé. A o
mi nutes deposition was calculated as 0.525 and
by electrospinning between the s-kecbndc aamgde ttheowu
More details about experimental procedure can |
UD car bon |l ies) and PA 6,6 nanofiber depositec

p
i nterl ayer) CF/EsP vwermp opgi ¢ @ u-d emfini ddiad re.a cAifutme r at
temperature curing, the reference and PA 6, 6 n:
a wdteer cutting. The average thicknels.s2loPAnit,e6
nanofi bers had no observable effect on the aver

r
r

a servo hydraulic testing machine (MTS 810) wi
mm/ min up to fail ureed bRIhrea scditri@am 10 watse meatstuac hed
El astic modulus of reference and PA 6,6 nanom
l ongi tudi nal and transverse directionsean nt U e
of the tabs. This may result in the mitdjkwedgsnmea
specimens were used in tensile tests. More I nf
found in Refs.ell] 1i9nt e2rOlJami Thhaee Moadact ure toughne
calcul ated by double cantilever bea#h3( RCB) st a:
Figure 2 shows the resistance curves (GILC The
i ncreasing tendency in Glc values with del ami
observed in the PA 6,6 nanomodified compoacfitth
composite speci mens, a new group of wunidiré@cti
orientation. Tensile tests were carried out on
Giwas calcul ated by wusing the following formule

eT
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wheney, EEngls epresent the €tagtee, modnd iu s uadnisnviedr 5s(
(0, the major poisson ratio; respectively. Ta
speci mens with/without PA 6,6 nanofibers.
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Figurevs2.. dsel amination | ength (resi-ASWBOn&&5c amwd
PAG6-AWD1. 05 composite speci mens.

Tabll.Mdechani cal properties of the CF/ EP composit
0. 525PAstn 6 n|l1. 05-Pgsé, 6 n4

Mechanical |[Refer g _
interl eaved cinterl eaved (

E.( GPa) 122.2 [121.5 120. 8
E2( GPa) 9.30 |9.20 9.03
Gi{ GPa) 4.30 |4.23 4. 19
vi o) 0.305 |0.305 0.305
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3. Numeri cal
3.1 Cohesive zone modelling (CzZM)
CZM is a unique damage model based on cohesive
toget her. l't provides an effective way of model
cohesive zone model. fBoerf oirnet e rofaadciinagl, sae pCaZr aztoinoen
the surfaces have been completely separated, t
therefore the element is called fully damaged.
Fully ECohesiveE Undamaged
Damaged i Zone |
i | Cohesive Zone
ro_
L 1
et
|
F gure 4. Cohes ve zone model of nterfac al s

¥ & - 3
Bilinear Exponential

.Trapezcidal b /W 6
F gure 5. Cohes ve zone +4#0del of nterfac al s

The success of CZM mainly depends on the accur :
@required streandtd hepeh fielcf.hvfcasep aurad é pant Ke i

curve is equal t o c.t hFei gfuraectdrehdwughariseu s c ol
exponential, trapezoidal, and trilinear, wused
From the perspective of accuracy iaanld Icaow vvea sg ein
the optimal one in |iterature. Therefore, in tI
and shear separations, was selected to simul at
PA 6, 6 ntaerolweyerisn. The exponential cohesive zon
0 0

't Maxi mum normal tfhction at the interface (
.. Nor mal separation across the interface wher
d,

. Shear separation where the maxi mum shear tr

"Artificial d a‘mpi rog t (ati mkssampaeardahtliGoor qpd ot i n t hi

PP
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3.2 Numerical wverification

To verify finite element model, a DCB probl em \
compared with the published results. The | engt!
respectively. The compmwsr twenisdgierce anteino iwals anardleo n
thickness of 3 mm. The initial crack (a) was
materi al properties of the CF/EP composite sp
composite speci men. I n total, 2280 el ements an
composite speci men. Boundary and | oading condi
and a constant displacemedgesf oflOt mmm Wwaeamappl &

i n the comp
estregaoched i
EM obtained
the presente

ons

Figure ©6-Mdlsews suaress distribution
anal ysis As expebieds sheesguvahbl
Tabld eshows the comparison of the F
cl ose agreement was found between

After verification, tmel BEembHel bewhaverteatltedet
I |l oadi ng. To -Isifmrud att ler et hteo uMpohdnee ss experi ment s
changed as 137.5x25x1.2 mm. The numarcikeal teast
Theared, the | ength of the initial crack was corl
the tensile tests were directly entered into 1
conditions were kept telpe sTehmee paog pisasntdse srvadaidof ¢(a
suggested in the study by Liu et al . [ 8] . The

Ssimulation results to the set of experimental

(b)
Figure 5. (a) Mesh structure and (b) applied b

ANSYS

R16.2)
2017

Numerical verification

Figur eMibsesv omntress distribution in the DCB c¢omg

NMM
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Tab2.dechani cal properties of the CF/EP composit

Mechani cal IVal ue
Ex( GPa) 135. 3
E-( GPa) 9.00
GiA GPa) 5.20
V1 o-) 0.26

Tab3.umerical verification (tNaakiiymumt ifr sersd sw@rE
the DCB speci men)

Max For |End React iVoMi ses
Fvy MP a
(N) ( )
(N)
This |[60. 09 24.00 305. 23
study
Barbe58.59 24. 07 305. 96
[ 26]
4 . Results and discussion
Figure 7 shdodwd weemp &@xipeon ment al results and co
reference composite speci mens. The FE model ¢
experiment al test data although thetpaaditdiosac
experiments. The predicted maxi mum force was 172
specimens was 14.4 N. The numeri cal error was
zone parameter ®ctH@pwewe relt iftoimacotdwnmMo dteo ughness i ¢
accuracy of maximum | oad prediction. Therefore
hi ghest accuracy in the fracture t oaghmtesrsf aacad
separation across the interface and shear sep:
0.0036, 0.0043, respectivel y.

NMN
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Load (N)

Displacement (mm)

Figure 7 Comparison between experi merctoaripoand
speci mens

Unli ke the reference composite specimens, PA 6,
in the crack propagation stage. -diheplshaememnhtoad:
reference composi t ec astpieocni noefn sh.i gThhliys uinss taanb |ien dcir
region in the wunidirectional CF/ EP composites
speci mens experlioceandc edr ompasn yd usrmang t he cr ackt hper o
crack in PA 6,6 modified specimens traveled mu
the reference specimens. Therefore, it can be
6,6 nanofiber modiifni ad acomp dirt dh.i sTlde frhiaeer enc e
occurs in the interl aminar region. -APAWWNDui5&58 aald
6 -MWD1. 05 composite speci mens, respectiexelbnent i
cohesive zone model was not good enough to pr
accurately. The superposition of two different
|l aminates as sfadpdabg Pawvol dai eandl Davila [25].
simulation of PA 6,6 nanomodisftiegpds .c dirhpe@diatt ®@smdmd
was divided into two parts; (1 )f rionm ttihaet i aornt i(fuin
(ii) propagation stage. | t-1 iwnaesa rs tlaatwe dwaisn stuhiet al
composite | aminate was woven, and fiber bridgi
uni dinrad c tciaor bon pli es were used. Therefore, t h

Modle | oading were predicted by wusing two diffe
stage) .

Table 4 shows the determined cohesive zone part

specimens. The average experiment al maxi mum | o
21.0 N and -AWDO. 6B &BAWDLIPAGGE6 c osnpeocsiimeen s , respeée
numerical maxi mum | oad (Fmax,num) values were
AWDO. 525 aAWDIRPAEG6 composite speci mens, respect.i
cohesive | aw ewi tphartahmee tdeertse rmeirne abl e t o predict
results of two exponenti al cohesive zdnef rmacda

toughness of the reference and PA 6,&r ntame noouwri v
used to det elr niirnaec ttuhree Moodueg hness values of the

N M
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20

— Exp-1

— BExp
— Exp-2
— BExp-3
— BEip4
—EBExp5
FEM

Load (N)
a
Load [N}

0 5 10 15 20 : ; 5
Displacement {mm) Displacement {mm)

20

— Exp-1

15 /@Ef

— BExp1
—Exp-2
—Exp-3
— Bxp4
—EBExpb
FEM

104

Load (N)
Load (N)

0 5 10 15 20 ! ;
Displacement (mm) Displacement (mm)

(b) (d)

F gurCGomg@ar son bet ween exper menthba)l RNWEED .c502h5e s
spec RieMASBAWDL. 05 speci mens.

Table 4 presentd tthacnwmer it callghMedes val ues wit
can be said that the numerical predictions we
numer i cal rrin theenn®W ySlkes wasulini ndhpeFEam

erro
toughness properties that are better matching \
the | iterature
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Tabl@oMesive zone parameters used for the nume
speci mens

0. 525PAstn 6 nanomodi fied composites
a a, s} h

n n

Il n t al stage 0.0045 |0. 0054 4 0 0.0001
Propagat on stag|0. 0036 |0. 0043 25 0.00012

1. 05-P4sé&é, 6 nanomodi fied composites
a d, s} h

n n

Il n t al stage 0.0028 (0.0046 85 0.0001
Propagat on stag|0.0037 [([0.00536 (40 0.0001

5. Conclusion

I n this study, numeri cal analyses of CF/EP com
Modleoadi ng was <carried oupackyagesi mrPA ANSIBY Sh anoff
el ectrospun onto unidirectional CF/EP fabrics
with/ without PA 6,6 nanof i-ibnefruss iwsenr.e Mreacnhuaf naicctaulr ¢
onhese |l aminates to determine their mechanical

e mechanical test data were used as materi al
e CF/ EP compositesy VNS Sc drer.i2edcs odutwaby paick
owed that the response of reference composit
hezxowe parameter for both inidi aeisonngrhdaOnpr ¢
e correct prediction of the response of PA 6,
hezxsowe parameter sets for the 4Hnioadiingn 8yd

CSODODDODOTOWn A
S5 XX 00 SIS o

ponenti-abneopasametrerct | vy, it was possible tc¢
peri ment al and numeri cal resul ts. Once the
merical model can be extended to investcgmpe:
der different | oading cases.
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(1-096) I nvest gat on OFE DuyTave a aR eB anhfBoorr coedde O u
Compos tes

F ruze Ner ! maNe kYee I¥nFatze r k K°r pe
1 Esk keh r Osmangaz Un vers ty

Compos te mater als have been developed for en
such as excel |l emotr rtohse roma la,n da omewasrt rce,s st ance by
Met al matr x compos tes ( MMC) cons st of mat r
propert es of metals w th the strengdél pfusedaa
mater als due to the r advantages such as recy
as hardness and wear res stance n MMCs ar e m
S tu compoonsp otse st eassr e nc wh c¢ch the re nforcement |
mater al process ng. Th s method produces ther
mechan cal m X ng. I n s tu rensfeproemert sStfomm
the matr x and re nforcement and prevent har mf
of fers homogeneous d str but on, thermodynam c
conta nvamlgurhe ghhe nf orcement can be Pprogpgagead wg
temperature combust on synthes s (SHS). Th s m
t me and energy. In th s studrygedl um <1 utmu mad mp &
successfully produced by volume combust on syn:
compos te mater als produced at h gh n t al p
perfor medetdgs Amehhod, m crostructur al analys s
El ectron M croscope (SEM/ EDX)}r,ays tD ufcftruarcet oanmed ep
same t me, mechan cal behav ors wdrHe&/)ddteesrtm.n d.
phases were obta ned as a result of combust on
content . These mater al s, wh c¢ch show h gh har
homogeneous stithet 9de b6 HYpbardhbkbgs value obta 1
shows that such compos tes prov de h gher hard
tests, TabB content al so ncreased the wear r e
Keywa8HS, Met al Matr x Compos tes, Tantalum D b
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(D-583@egvel opmentveOtK-BasedatCat al yst sonFoOf Tsyen tFhre
Natural Gas FaxXen Carbon D

Kl ayda DAVWRBEBbLUB WRTA - BEE®WRCER HAFI4ZOJLU
Vah de MUTlaWand URAZ
a, b, c, f, Ege University, Faculty of EngiKeeniirn
d, e SOCAR T¢rkiye

Keywocdaracterization, hydrogenation, syngas

1.1 NTRODUCTI ON

The incraedosinngi oxide (CO ) emissions today
counteract climate change and environment al (
technol ogies with the potentiaverttoi megu@oO | iizret
sources such as synthetic natur al gas (SNG) ho
contribute to sustainable energy production (A
catal ysaithante the efficiency, skkdeed i vat gl yang
conversion of CO to met hane.

I n the project, four different types of <cat

clkeded catalysts in hydrogena on relaedi oeasc

[ toi

nder specific temper altluir,e 2a0nld5 ) pr elsnsluirkee ctornaddii
nalysis and characterization techniques were
hemi cal composition of the catalysts in detai
fficientpsandgl ppgformance in the conversion

2 .EXPERI MENTAL STUDY

study, dMu/randaltlDafseeN8 @ @ ucBi-B0 s asndnmM5Co @
nthes zed us ng compounds such as anat ¢
hexahydrate antde COBhsan, (1 2p20m) thEale dsh
s to be wused n hydrogenat on react o
on, the mpregnat on method steps wh ¢

, and each selected compound was mpr eg
th s

c

®© O C S

xture formed by met hod was then subj
regnat on method was
hods dent f ed as alternat ve approaches (
were conducted n-bad st abwl assresdaetedr fuxear S pe
d t ons.

ommp n lwy-d dals s apirdeccec opc & @

sed on | terature research, the su table te
t ween 300AC and 450AC, w th pressure values
rfor med n a -bsetda tnu letsisarswreeed dn xemner d amet
react on test, the catalyst was act vated by plt
en, react on tests wer ezanodn d8ulc treld/tnb yrne &+ by rt ehg
grams of catalyst under the spec f ed t=xmpleamd
Nof | ows aspHbmohar COat o were controlled by mass
nl et . The reactor pressure was controlled by
reactor has a tot al heat ed allenzgotnhe so.f TehCe om,acd
prov ded by an external furnace atnhde croenatcrtoolrl.e R

were carr ed out atd 3f00uAhC,d 3f5f0eA G, n B4a0n0dAr(h, & rapnt de 5485
NMY
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15, and 25 bar. Dur ng the react on tests, gas
For catal yst charact eRayz ad fofnr,a cmhe tohno d(sX RsDu) c;h BaE
Programmed Reduct on ( TPrRe) ,e napnldo yeel de, meanltoantlg Daéawn atl |
anal yses.

F guteptegnat on Process Method (Yarbak, 2023)
3.RESULTS AND DI SCUSSI ON

This exXxpldyred the synthesis and perf éramardc
cat adlNyis/tasrbalt0a,s eNS OO utNil-0Dt aand dIICGec@P@GAR I for <co
i nto synthetic natural gas (SNG)set,hrrauugh ehy dria
and primarily Nickel (A PB)NiIi andt eCohakahydrnagt e

( Co((N@8a) |, these catalysts were synthesized Vi
met hod i ngvrod dvueadl tihmepr egnati on of each compound
and calcination. Al t hougdel al apedenca tpiivieat me n h ondes
i mpregnation was chosen for it ksibmpeldi ciattyal ayrsd

Reaction tests were co-bhddctebul ararstaitnpnleseshost
consistent reaction conditions at high tempera
prtereati ng eache chaytdarloygsetn waitt h5 OpouAAfC f or 1 hour,

performance by increasing the active sites on
flows (set at 20 ml/min and 80 ml/adxn,flrew peacrt
ensure consistent CO /[ H mol ar ratios (Bal ek-¢8&

four 8I3OWAICS 350AC, OWHODAE, popesdB0ACconditions w
ensure accumoacg yparaghshscukrosmtr egul at or at the react ¢
pressur e.

The gas products were analyzed wusing gas <chroao
i i selectivity of each catalyst. R

efficiency and

catalysts performed unmesrsuvar xiomglittemmer. atNorntea b
di fferent catalyst compositions and structures
highlighting the significance of cho,0swhigc s uii f
the catalytic activity and ther mal stability.

NMo®
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Cat al yst characterization played a cruci al r ol
synthesized catalyst. XRD offered insights inf
phases and crystallided ssurfsace BEdr eamnmaingads Br egome
determining the number of active sites avail ab
catalysts, which is directly linked toanhéeysi a
wi t h FTI R-EB&8d SE&EMt her contributed by identi f
characteristics, showing how each preparation

Il n summary, this study illustrates how a syst

providing valuable data to guide future opti mi
i mpregnation par amet eprosu nodrs tteos tiimmpgr oavlet efrunratthievre
conversion rates of these cataly-staletbasehyna
production.

The results of XRD analysis are shown in Figur
and red respectively:

) EF

“Siandard, Dfa : Used_nickel_anat]z] Lsed_nickd_ana
|Group - Sthnciard, Daia - nickelarjafaz | nickel-anf

e id WWMWWM

0 E E7 &0 1

%
Thew-2The ded)

FigureThe over |l ®&#Y0ofvsNiukau@ANacg atnaaltyasstes ( Li br e,

this study, t he XRD -p@aG teatnasl yodt "t heea Mpulske dwd
nge of 5A -Kbj (990 Al .umdadyyO0s)m wWCwe. The diffractio
Gegkond count ti meovfidreseadlgnd.fdXAnst dm,simrht s
eaks were observed around 25A, 38A, 48A, 54A,
f high atomic density. Thehpsakstpaehatbepéespd
onsists of a pure phase and maintains structu

n
a

I
;
a
P
0
C

NNM
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Toroup: Sajers. D ik e e
| [Grofp - Siandzn, Dz - nifketns | ricksk

i ]
\

| | | |
| L) '» L M | -|} hvaed
NWW%WM’@W? s |

Thesa 2Thetz (deg)

FigumlMee3overl ay0ofv Ni uswe0o Ndedtraultyydtes (Li bre, 20

XRD patterns 0f-5Q0h ec dtuasleyds tN'i /s auntfi lhee,g es @odn méld t Wi
CuKUij (= 15406/0)soXurce, were analyzed (Figure 3).
a Ge@&ond count ti mevifdoers esaicghn iOf.i0c2aAn ts tienps ipghot s i
sampl e.

The positions of the characteristic peaks obser

structur e, with notable peaks concentrated aro
represents atomipomeinsgtgrysant dalheplcomrase,s provid
structur al order of the samplohaSbespeaktuneert
analyzed sample | argely consists of the rutile

Groug - StEndand, Data : Used_nafiel 11 Used_nickel Tt
[Group : Standard, Data :NTi | T

_ J__;_u._...r_.,,f'u‘ - EJL..,.JE‘L_-‘L..-L-

i1
0

Thea-2Thesa (deg)

Figuilfaedoverl ay-56060 Ms/ use8@80ODumai abnpsusm (Libre

For this study, XRD palide@ranast alfydthe ¢ ammdieaNugdes |
of 5A to HKOA(=4i hgroa®OD)soxurce (Figure 4). The
applyisgcan@. 6ount tipne sStaweed cthr OmiOReAn ts tpee ak s
56A and 62. These peaks represent crystal pl an
di stribution and intensity of the peaks i 8dica
structural integrity. This distribution, refl ec
purity and orderliness of the sampl e.

NNN
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I n I n add t on, FTI'R and SEM analyses are st |
made. Cal cul at ons w || be carrtr ed out once al

4 .CONCLUSI ON

n conclusion, this projekedadmedt &abysdetnsteot oq
able energy source (synthetic natur al gas
ge and promoting sustainable energy produ
hesi zed using t h eh eii mp rreegancattii oonn pneertfhoordme dacret
| ar reactor nder specific temperature and
S wer e preC|ser c ot d otl Hee dr ébayc tmass [ rl odw act
mat ography. Additionally, advanced anal ysi s
DS were employed for catalyst characterizat
surface area, crystal structures, and chemical
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D

AX ay i ffraction ( XRD) Basi cs and Applicat
https://chem.|libretexts.org/ Courses/ Franklin_a
i zati on CHM_ 412 Coll aborattve_ Text/ Diffracti ol
ray diffraction_ (XRD )ilé\asessgain@gapplloivemibieon1,
Yar bak, T.2, HKDRDI ENADY ONU KL E METAN ! RET KMK

¢ALI KMALAR, 211 s.
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(1-'P895) Surface Mod f cat on Of Hemp Fa
Phd Cand. Al Ve AMskstr.s uPy¥aotem.-Kdald¥Apaka. DPnoef .

Er¥en

1 Text | e Eng neer ng Department, Bur sa Ul
2 Text |l e, Cloth ng, Footwear And Leather Depa
F breer nforced compos tes have establ shed the
versat | e appl <cat ons. Natur al f bers | ke he
mater al advant ages ossatt he ats vbe noedsesg,r ald adbh | st yer
Compared to synthete nfforlrerds ,c ormptowsr dle sf pbrersent
|l ower tox ¢ ty, m n mal env ronment al aspax tha
f ber, pr mar |y cons sts o6€¢ompddardtos et harte mde:
propert es and consequently nfl uence the perHf
perf or manrcee nofforfc ebde rcso mphoes thne-emaact xonnaerfheetf
ensures eff ¢ ent stress t-mamsfxrdodlramwedemg,f Wl
|l ead to premature damage accumul antg otnh-seanfd beevrebnc
s essent al. The pr mary | m t atr eonnf or ctehde trhee
compos tes ar ses from the chem cal ncompat b
hydrophobasttbemmopl ces. L gn n, w th ts h gl
groups, generally shows good compat b | ty w t
mo s t polymers due to the stromg whtehmwleadkelnar
w th the polymer matr x. To address these chal
f bers Ox dat ve processes | ke ozonat on eff
sur f acneg cfaorrbmonyl and carboxyl groups that enha
were subjected to ozone surface maoaeke fmfoatcean,co
Posteat ment analys s ofretdhuecthemp frnaldr goms nr ewvene
hydroxyl groups on the surface. I mpact tests ol
mod f cat on exh b ted 33% h gher mpact res
out come suggests t hat wh | e ozonat on mpr ove
s multaneously d m n shes the overall mpact r
re nforc ng the compos waes HAchppowl edgleywetnhe T&cC ¢
Un t of Bursa Uludaj Un vers ty wunder the proj
KeywaHdmsmp, surface mod f cat on, ozone, compos
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(1I-'P896) I nvest gat on Of The Produc b | ty Of
Combust on Synthes s

Berna PlakaephuAkayeKkredoffZan,rk KOorpe
1 Esk keh r OsmangavzéMall nemerM; h eersd dMetjal
2 Esk keh r Osmangae Mphzeames Mg basndMst

Ui
alu

search on the use of t tan um al mamtardaebks Wb
cell ent propert es at h gh temperatures, as
creased due to the r br ttle propert es at r
cC ome mpogs it aay,. Ith wdhs sa med to produce powd
mpos tes by ut | z ng the br ttl-eaessg pcomle
nt hes s. The produc b I ty of t hreesnet csotmaprots nt
Xtures: T B2 powder and EIl ement al T ; Al powd
xture was successfully obta ned n the sampl ¢
Xture.

ywa€dmpos t e, ntermetall ¢, alum n de

N NP
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(I-P897) | mpaPcrtod@fctPosnt Cur ng On The Tens | e An
Nanopl atelet Re nforced Polymer Con

Har un Mert Ahinbeety |¢?a] T &r Ked éhegr koj | u
1 Balékes r Un vers ty
2 Osman ye Korkut Ata Un vers ty

I n th s study, graphene nanopl atel et ( GNP) re
Stereol thography (SLA) method. SLA s dnl aaydedr
sol d f cat on of | gu ghtplxtpopalryeme IT hree SSNiPs cto
and the samples were producepd ow utchto wtn dceufre cntgs .t
and flexur al strengths of the samples werat co
cur ng t me has a s gn f cant mpact on mechan
fl exur al strengths were observed depend ng on
mechan cal p e rrfeo rmfamrccoeetde 5c opnNpBodsu ced by SLA can
the cur ng t me.

KeywaAdd t ve manufactur ng, Stereol thography,

NNZ



iVlI. International Ege Composi #4e Materd al

(I-'P901) Extend ng The Shelf L fe SOta€lngmaogeB

Bedr yve Ucp!'nar Dur maz
1 Ege Un vers ty, Eng neer ng Faculty, Chen

The consumer demand for fru ts and vegetables

However, théeewastfoagpgalsof s a s gn f cant probl em
prevent. Th s wastage occurs at var ous stages
al seampd dpaorsmest. Ethyl ene gagt bher amp n ehnapravretshta tspt
of «cl macter ¢ fru ts and vegetables. By promo!
wh ch reduces the shelf | fe of the product. TI
shelf | fe of foods by reduc ng the effects of
as natur al ethylene scavengers due to the r ga
env ronmentally fms emad ¢gd parc kthgTsngd dpeod pol y (b
determ ne the r ethylene removal capac t es al
subjected to alkal zat on to ncrease nhregralk
HNTs (aHNT) were produced through extrus on anc
concent P37 wn$) (1 The b of | ms were then char ac
(DSC) , ant bactenealrembaat e@ropamd eshyllTéde res
permeab | ty of -3PBM % eacHHNeTa sdeodp wigt hanldd t he f | ms
E. col . The ethylene scaveng ng c aapHaNck heyb otfe dP
best performance. The shelf | fe of apples and

KeywaEdiBBr endly f | ms, Et hyl ene scaveng ng, She

NNT
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(1I-'P902) Development Of D e Cool ng System By
Extrus on Process

D dem!Madm vel YXudas Em}ie Ebhajeé #izad &dgdn rKur u
1 Ege ProeofSalnaly c aAr «t.

2 Orta Doju Tekn k | n vers tes
Th s study a med to opt m ze the cool nNypregene
cool ng channel s n terms of ts shape. The 3D
and the model created s used for the s mul at
dent fy the palr,t sandcdaan arrendcdvaatd Me dcoeo des gn
to el m nate the factors that decrease the <co
product on eff ¢ ency. The shape tof at feeranodlo n
surface area that <cool ng water passes through
18% reduct on n energy consumpt on n pumps,
startup t me g( dt emec)o,mnma srse dounctn on n the f nal
f ne sett ngs have been ach eved.
KeywaPdbkyv nyl chlor de (PVC), PVC extrus on, [
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(1-P904) Delam nat on Of Carbon Comp:

Dr. Za de'Assaskta. DPrno-f. N&balsastctAr #lr oRebfivahDrd. ¥Se
Asst. Prof. Kd | Y t
v

)
er
t

1 Bursa Uludag Un s ty
2 Yed tepe Un vers y
3 Turk sh Aerospace

4 Bursa Uludaj Un vers ty

Advancerde fnfboerrced compos te structures offer h
deal Pperf dair pgdance structur a-lt e ampfpdr cead poby mera

commonly wused n modernnaeereaspagéeystututtamaeds a
However, desp te the r favorable phys cal prop
br ttle, mak ng them prone to delam nat onhf ol
study,-haghumbotacul ar we ght polyethylene (UHMW
the del am natr eonnf osrscueed cno nip obsert es . Due to the
f bers were mod f eddly mgoeaev gmrenmdhteal mpatt
the adhes on between UHMWPE f bers and the res
(IrLss). As t expected, the I LSS results arhat
produced w th mod f ed UHMWPE nter | ayer and
Keywadédbkam nat on, ozone, uhmwpe
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(D-5920Avestigation Of Biocomposites With
Ecenur AK®M@Yt Y!'PCEAhBKM. ¥zg¢r SEYDKBEYO.

a, l zmir Katip ¢el ebi Uni v e rMaittey,i aH asc uSlictiye nocfe S

l zmi r/ TURKEY, Y240219008@ogr.ikc. et

b, l zmir Katip ¢el ebi University, Faculty of S
lzmir/ TORKEYXa®@0 3 i kc. edu. tr

c, ' zmir Katip ¢el ebiozGnirveryidti weylogmiur@i K|

l ntroducti on

Growing environment al concerns and sustainabil
materials science, especially in the devel opme
first examples of &s opalsely pd asybhuetsyi at &noOWHB) ,
by Maurice Lemoigne iBmchild uwofni,gdajizlrhaeTbiact eart

the foundation for research in the fiel?8d, 60]f.
Hi stori-baség, materials such as sil k have been
mil estone in the evolution of the green indust

Bi opl astics are broadl ybadkiewi dd da sitntcos tawal cba toedge
Bi-mased plastics are produced from renewabl e r.

degradabl e in theagnvmamymeghastii9¢cd403dreTodill p
but there is a growing focus on plastics produ
I't is Iimportant to understand the differences
do not always overl-apskd, phhst Folsi ecagagnpdcd huldée oS
as -bhE canRVGifol5] . Comivedasgd ydalsloenemat eri al s may
[ 3,4,5,8]. This distinction is essential for a:
types of plastics [7].

Bi-mased plastics can be divided into three mair

Bi odegradabl é6oPhaodtiiobsased and biodegradabl e,
i ngredients suckl sl ssarpbl pmassicproteins, (I
include polylactic acid (PLA), polyhydroxyal ka

No#Bi odegr adhalsleadd BPil@ésesplastics are polymers
do not break down easily i n-PtEhean@V®iiroonment. E

Bi odegradabl e Pl astics Pr oldhucse dc aftreogno r iyo sisnicll uSl
synt hesi-agemigvddsand bi obased monomer s .-t eErxeapnipt] heas
( PBAT) .

The devel opmenbased plsestoifcsbiios driven by the
resources and minimize enlhasedmphaati ¢snpaat se i
percentage of gl obal plads tfiocr pgrroodwtcht iiosn, q iutte t
demand for natur al alternatives to synthetic p
environment al hazards of traditional pl astics

Bi opol ymers are known for their environmentall"
t hanks to their bi odegradabil ity and composat

N=M
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bi opol ymers generally have a | ower-basedr phment
However, bi opolymers face challenges such as |
hi ghlight the necessit ynoft oon gmpifffogret écsoesatrects am
of application [14]. This study aims to examin
of biobased plastics. By addressing thesd&aisegdu
materials and shaping a more sustainable futur

EXPERI MENTAL
MATERI AL
MATERI AL SUPPLY AND PREPARATI ON

Pl adretr i ved extracts were obtained through samp
advisor Prof . Dr . M. ¥zge¢r SEYDKBEYOJLU. Pl an
granatum (Pomegranate Peel )l aQseregsaéeéqaoWalchotr i .
(Budgerigar) were included in the experimental
determined sampl es.

GRI NDI NG PROCESS AND EXTRACTI ON

The supplied herbs were ground using the RETSC
that the plants had a homogeneous structure. A
to the extraction pces®ssSREFSCHt Arm,lex2dra cdri @ wn ed
and 50 mm high sieve in accordance with | SO 331
out with this sieve, and plant extracts pMearset io
MB and used in experiments.

EQUI PMENT AND METHOD
SCANNI NG ELECTRON MI CROSCOPE ( SEM)

Scanning electron microscopy (SEM) analysis of
Laboratory of lzmir Katip ¢el ebi University. T
300VP SEM device and the QUORUMwOL&O0c REISIi edatd
pi gment states of the plants before combining
accelerated electron beams to the surface of t
through eatromsus THke QUORUM Q150 RES coating de\
I magi ngcoonfduncotn ve samples. The data obtained us
all owed the determinati on ande asnaampylse.s of t he

THERMODYNAMI C GRAVI METRI C ANALYSI S (TGA)

I n the experiment al process, thermogravi metric
TGADT Q600 device to examine the ther mal behe
prepared and placed in theh&EGAxpevimenhbef ot det |
sample was analyzed by monitoring its weight de
experiments were made in accordance with stand
sbal ity of the samples and the ther mal decompo

HYDRAULI C PRESS

The plastic particles were shaped b
speci mens for col or measurement . T

N=N

y the compr
he mel t ed |
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compressed and converted into samples using a
the temperature | evel of the hot press (140AC)
x 15 c¢cm) with a thiagknesiefdfon2 sinmet At atrei s setd
mi xture with hot press met al pl ates during he
manufactured using a Hydraulic Laboratoriwyg Pard
cooling plates.

SPECTROPHOTOMETER

X-Ri t e benchtop spectrophotometer Ci 7860 model
masterbatches. This spectrophotometer is desig
plastic parts. Measur ement sD6vbe rled Ac amrertiheodd cawtc ou
standard.

RESULTS AND DI SCUSSI ON
EXTRACTS OF PLANT ORI GI N

Fi gul ePI3ant Extracts a) Rubia tinctorum, b) Pur

Grinding a
RETSCH RS
process e

t

nd homogenizing plant residues is <cr
200 RemgurGaed nelfefre thtaisve and reliabl e

nsures the breakdown of plant tissues,
ensures he separation of wunwant e@d rbees indaudees .a VT
analysis. In the process of grinding and homog:e
bet ween different plant material s. I n particul
fastea , Rewshdda | utea was more difficult to grin
ti ssues and components of plants ugl ans regi
l utea materi al had a haayderrecguwidr e ilbomguer sdrriuncdi
for the Reseda |l utea material. Il n addition, t
considered during the grinding process, c6hacege:
and the risk of burns increases.

N
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SEM ANALYSI S OF PLANT ORI GI N EXTRACTS

Analyses using SEM imaging technique reveal ed
presented2o0h Fhguseudy. Examination of the spe
uni que structural features of different plant
tinctorum sampl e, charactersdeit pattdeérendPunarrcd
dense and irregular texture of the walnut shel
surface in the Quercus énfectoria sampl e, and
gains in the Reseda |l utea sample are noteworth
strategies and structural diversity of plant

S [
understanding of d&wel wetciod rogri } add a ptl &tsi amsd of pl

Fi guz e2380 KX magnification SEM analyses of pigr

c) Juglans regia, d) Quercus énfectoria, e) Re

TGA ANALYSI S OF PLANT ORI GI N EXTRACTS

The Juglans regia sample shows a relatively hi
whil e the Rubia tinctorum sample exhibits a si

N=0O
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This may indicate that Jugl ans regia I s expe
temperatures.

On the other hand, the Reseda | utea sampl e sh
relatively | ow weight | os s, which may indicat e
thermal behavior of di fnfeertemtp ecampaoersd a.ndSiwmii Igd
bet ween Quercus énfectoria and Punica granatum
close to each other, suggesting that they may
As a result, the thermal behavior of each pl an
the composition, structural properties, and th
suitabl e condit icounlst ufraarl , i mdusmerdiaclal augsree of p
guality. This detailed analysis highlights the
reveals that TGA plays a criticaksrole in the

SPECTROPHOTOMETR-PEOMABKEGRBATCH

Pl ant ExtConcent L a* b *
Rubia tir%l 32,56 14, 45 10, 84
%3 27,50 5,73 4, 34
%5 27,17 3,99 3,12
Jugl ans r %l 30, 87 2,50 4, 83
%3 27, 79 1,509 2,88
%5 26, 61 1,25 2,14
Punica gr %1 49,72 9, 66 24,009
%3 38, 78 8, 72 14,609
%5 34, 82 6, 69 10, 22
Quercus €%l 40, 63 11, 35 16, 97
%3 31, 80 5,96 7,56
%5 31, 38 4,76 6, 93
Reseda | %1 57,05 7,51 31, 33
%3 46, 07 8,08 24,76
%5 41,75 5,73 19, 69

Tabl4 3L4a4ab* Values of Pl ant Extracts

The data obtained provides an i mportant source
the <col or properties of master bat c hP Ef)ar nMa satte r
powders co+tEaiofi rRgu bBlaO tsi metgoray m,Puhuglaamr anat ut
Reseda |l utea plants were examined at different

N=Tl
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parameters was evalwuated in detail. I n the cas
was determined as 32.56. However, a slight tenc
i n concentration, shuatt itshiisc addcor esasgenividas amdt (p

properties of Rubia tinctorum do not <chang-e m:
pol yet hene. Il n the case of Jugl ans r eigniead, aast 3a
However, a statistically significant decrease
< 0.05). These results suggest that the col or
containing Baroe podryeernmtygrd &tnieen and that these fo
intensity of the plant. Il n the Punica granat ul
observed with the increase 1 n cooencsemttriasttiion,l |a
0.05) These results show that the col or pr o]
masterbatch formulations containing Bio polyet
Simi | arerter eonbdsserw ed i n Quercus énfectoria and R
containing Bio polyethylene influence the colo
These results are i mportant for the study of cl
formul ations containing Bio polyethyl ene and g
based pigments may ptayiansole in industrial a
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%1 RUBLA THCTORUM BIEC-PE

Fi gu3 eSBectr ophoRBE nwatsrtye robfatBciho Sampl es from Var
N=2
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(1-D9DPVy nt hesi s of SidCoaomnegBdMaeecr Habisi d o | ncr
EPDM ( Et-Fhryd peydéeenree Monomer ) Surfaces

Krem D&l Twiyrbal G¢r men
IChemi cal Ernagci unl eteyr ionf,E/dEFen gUmew@&umigey, i remdal | €
Chemi cal Ernagci unl eteyr ionf,geE/dFen gUmew@&@ umigey, tugba. gurt

Abs tirTéhcet mat eri als used in the rapidly advancin
both environmehtghly #Hurebtby ¥®¥adi ous coating
durability and performance of these material s.
applications, the materi al i's generpmrldtye cuttiiviel z
Prol onged exposure to environmental stresses ¢
structure, resulting in surface abrasion, agin
The aim of this study is to develop an economi
a novel coating. This approach is expected to
sector, ul ti mately en@rtinnisbwbtyi rgedtuc i e@m@o Mm@amind e a
explored in this research f ocusesnooamngaen lca mceibmrg
The synthesized coating wil/| be applied ttohrbRR
durability tests and surface analysis.

Our findings indicate that surface etching pl a\
during the preparation of EPDM surfaces. Furt h
segel met hod, facuoes ptHHchmasgsi hgmpepereatd, and cu
significantly influence the homogeneity and f|
materials used in the synthesis al so rienbpya catfefde
both its internal cohesion and its adhesion to

KeywaoHgbrid cé&Gaeti Mgt h$adl, EPDM Surfaces,

1.l ntroducti on

El astomers are character zed by tHhest ®métastvec

arch tecture. These mater als exh b t amorphou
el astomer s ncludes rubber types,(leow oarnp aasls, 2n(g2
et al .Et hayop2edd)p.y |l ene el astomers represent a cat
through the polymerization processes icnovnojl wg antg
diene (Scaglia et al., 2023)appElPiDcVatriudrbse rs ucsh fe
wi ndow seal s, appliance hoses. (Poltabtim et a
abrasion resistance, and effective release cha
apecialized coating process (Ginic et al., 200
potenti al to enhance the adhesion between the

component can augment t-dhel ctoad hmiggse hlmnasnkeesasom
for the fabrication of hybrid mat etrtiearip ec caa tuirneg
while potentially yielding highly homogeneebluyg
combine the mechanical and chemical attributes
formation of a dense barri-gel fiémhfiPgudadygalelte

N=®
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ing materials that possess extensive appli
mor phol ogy. (Gasiorek et al ., 2018)

-+ 0
-0
- o

—

alg.elusteedc hnolgue with sil-stepemanhtdoapwliitaé
one seal ant and silica nanoparticles. Th
rature after 1 minwtlekave nteéeal iczoead i aagc catl |
tance against water drops, hi gh chemical
ects (Lu et al., 2012).rcOHwnriiaamcmoadti nagl .eanp rpe
sol gel met hod. As a resul t, pl astic su
esst earnnd UWnrgesi stance were obtained. I n tl
prepared by mixpngpa ddséparanel wodwe i Do
on and zirconium k des. The authors c

w

I

SQ T O DO ~

i onal coatings [ promising prdogtroes
ain its flexibi [ er coating. It i s
nium in its struc Suriano-iebrghnijc280
seiploixcyo nceo athiyng odiya epr e aet hyl orthosilioc
silicone epoxy coating wi h HTEOS provided
hybrid coating exhibited etet of @&dilidgsicorenttq
coating/alloy interface, resulting in 1|es
oved corrosion protection of the hybrid co
i bi |l iitnypacitmprreosviesdt ance and adhesion. Thus,
ove the performance of the coating materi al
) Jiang, et al . i nvescthiagnaitsend o fh ea nsoyrnpt hhoeussi
ebl met hod. Hydrolysis and polycondensatio
phous silica structures in the presence of
b i
[
)
X

OSSO TOQS Vw0 g 3
o~ —~o0

imaeld porpotpier ti es at certain pH ranges. High
cl es, while more neutr al conditions resul

OSJ.)><3D'OB_BZTD':T_'_'QJC_'CDQJU)“CD(D_'C
I—‘"IO(DI\)'O(D'O(D(D(D""_‘_':S__‘“_'OU)B_

peri mental Study

The object ve of th s research was to synthes

substrat esgeuls mmegt htohde. sTohle exper ment al procedur
part, surface cl ean thg tamed ERDRZWM auwyb smerr et ea ptpd [
second partnoragnanorcgahny bcr  d coat ng mater al was
to the EPDM rubber, and ts performanteswasn ¢\,

2.1 Preperation and pretreatments of EPDM surf.

To determine the most effective etching metho
solutions were tested to evaluate the adhesi on

In the first etching method, the EPDM surface
were then i mmersed in ethanol (EtOH) for 15 min
DI water rinse. Nexth ah87%ampldescwéoeiicmmerl sle
to increase surface roughness, then rinsed aga
was repeated three times to achieve an opti mal
I n the second etching method, EPDM sampl es wer
etching solution was prepared by mixing 98% su
200 rpm at room tempesat ute ohor 032mmolt ®f. 3D

NOM
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was added and stirred for an additional 2 minu
prepared etching solution for 5 minutes. After
a 5% sodium carbonate éNat €On¢utsoadutzent hiersaadr
with DI water. This process was also repeated 1

2.2 Preperation of Coating Materi al

Two di fferent formul ati ons were created for t ot

applied t EPDM surfaces. The effects of wvaryi
coating ti me, and curitnlge cloywlnitd oomsatoinng hwe rqau a
were cond ted using PEG amounts of O0.006 mol,

)
[
u
40AC and 6
a

C
OAC; pH values of 2, 3, and 4; mixin
3 mut es; n

d different curing temperatures and

I n the first formulation, the coating sol-geél on
met hod. The mol ar ratio of HTEOS to Et OH was s
mi nutes at room temparcdti wrad .edT hera, stimeg heaet esrolv

0.25 mol of H O was added, and the solution was
process. Following this, 0.0008 mol dfi oh. WMsSHG
at 600 rpm for 60 minutes before the heater wa
0.006 mol of PEG400 was introduced, and the mi
0.035 mol of BtrOM namd dgttiiromiang 1f5 mi nutes. The
EPDM surfaces using the dip coating method for
subsequently cured in an oven at 120AC for 90
I n the second formulation, the coating solutio
usi ng-gtene nmeealhod. For the first solution, the n
was stirred at 800 trepp efrart u30e .miTrhet ehse aate rr ovars |
temperature of 60AC. At this temperature, 0.15
the solution was stirred at 1000 r pwad oad®ed mic
the pH, foll owed by stirring at 600 rpm for 10
solution, a 1:1 molar ratio of PEG400 (0.033
mi nut es at urream Tthempeaeregptared first and second ¢
200 rpm for 15 minutes at room temperature. Th
EPDM surfaces using the dip coatrieng Thet todatfear
then all owed to dry and cured in an oven at 60

2.3 Characterization of the Coating

Vi seabmination of the synthesized hybrid coat

adhesion assessment, i's essenti al for evaluat.i
cruci al parameter for @e&stammoi diumgbti hetpr of ed thie
EPDM surface. To measure coating thickness, a
transition between the EPDM substrate and the
were analyzed using a Metkon I MM 902 microscop
and further digital magni fication was achieved
detailed i maging anduaeal ysis of the coating s

3. Results and Discussions

To determ ne the opt mal etch ng method, two d
and the result ng surface morphol ogy was analy

NON
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s observed that the second etch ng met hod,
e moagbdness on the EPDM surface.
e
]
I

n the amount of PEG400 is insufficient, t he
mati on. |t was observed that when the amoun
, there were no eracédsebasthei cpawasgashr éa

epar ng coat ng mater al s n a s ngle stage
e coat ng. I-snt atghe sp rsetpuadya,t ant wnet hod wagelus e
rmat on was ach evEG40M weae ddded st aglee @@
| owed for gradual plast ¢ zat on and produce

stgadmlsed coat ngs ar e 11t5hCeerGidflchrput ar @Cz gtz RVIOQ
t ally, the coated sample was cured at 120c¢
at ng. To address th s ssue, the cur ng temp
180 m nut esmpeH aghueresc mregmag tvel y affect t he
ternal stress, |l ead ng to cracks on the surf

nsuff ¢ ent coat ng t me prevented the coat
poor adhes on. I ncreas ng the coat ng t me

coat ng t me malbhowesnf of ¢gheatcwrataocgu mater
ckness. However, the coat ng t me must be o]
cks. Surface appearances at d fferent coat

(¢

n et al. (2023) investigatged tcloeatefnfgesct Swmfl s
oss a broad pH range (pH = 1, 4, 7, 10), wi
s study, the bresgelsuhylarcied apepatairmqis es Yot he s |
al so achieved at pH 4. Hydrolysis proceed
olysis |l ed to premature hardening and crac

ng speed plays a c¢r
h st rr ng speeds ar

on progresses. tT
ng the m x ng s
t mal <coat ng qu
| process. After
format on dur ng
speeds.

rol e n ach ev ng
u red at the beg

prfoaamat hehps cpaek
cord ng to each r
An
t

c

an ny dtr oally ssts r
on of PEG 400,
plast ¢ zat on st a

o
S —@®own -~

t

P
b
e
g9

z et al . (2011) nvest gated -gdle pmpaeds
rphol ogy of the result ng compos-geés prodless
mperatures, spec f cta¢edyt lme RYBACo laynd 6 0rALt, e ,a
d overall m sc b | ty. Il n th s study, exper
temperature on coat ng qual ty, and 604@&I wa
ocess, nsuff ¢ ent react on temperatures pr
h ev ng homogene ty. Therefore, coat ng qual
AC

NO
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The process parameters were opt m zed by as
comparat ve exper ments comdwagteedcoan nh so068
temperature was ncreased to 60AChydurolnyg tsh
Throughout synthes s, the m x ng speed was ¢
ensure homogene ty. Adjust ng the amount of
ncreased elast ¢ ty and prowertded ocr 8chkn magt
cured at 60AC for 180 m nutes. Revealk4ng a
m crons. The mage of the coat ng mater al S
EPDM surface S shown n F gure 1.

Figu€eafling i mages according to optimized fo
b) Mi croscope i mage of thectciocant i @agyd swuo d@ice
measurement of the coating.

4 .Concl usi on

Il n this experimental study, the opti mal con
synt hesi zededsimeg htodeg g the EPDM surface we
exami ned i ncluded PEG amount, temper atuui @ g
temperature and ti me, and etching method. |
formul ati on parameters of the hybrid coati ng
Based on the results of thncel exipemrs meaint ald e sd

9 H SO used in the second etchind@dChetwhbdbdh e
was employed in the first etching method
etching proces creating a aggressive

roughness of t

e

S y
he surface and prodaditiingn st
ofH facilitated the formation of oxi dat i\
increased the surface energy and weakened
adhoensiof the coatinia Q¥futerraledtzcahiimgn rwd md
residues, resulting in a more stable surf
i Preparing the coating solution in two st a
of the components, which resulted in a sm

NOO
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T I n -gseoll coati pHdiprectlsyesnfl uences the hyd
reactions. Hydr ol ysi s occur s more rapidI
hydrolysis can | ead to quick hardening o
cracks. Thereforemorae pckbndfrod4d | @adl owsact 0on
integrity.

9 I nsufficiemBEG adnmbWhnitcsh osfer ves as a plastic
the homogeneity of the coating and resul't
400 is cruciatqufadn tac ttioemvtiimg shiwgh h t he de

T Ilnadequate coating time reduces the inter
i mi ti-hignkirmgsand prevent i ngcoeftfiencgf itAemes u
mi nutes was found to be sufficient for ac

T Opti mmizxingg ispeeddsi cal for obtaining a ho
Il nitially mixing at a high speed (1000
reducing the speed to 200 rpm after addi
flexibility inThlkReetorane ng pradesas. decr
positively impacts the coating quality.

T Low temperatures slow down hydrolysis an
homogeneity obpthenatcodat®timpgedimeti ve coat i

was found to be 60AC, which provides a b
guality.

9 Pr ol ocnwreiding | ower temperatures (60AC for
stresses within the coating, preventing c
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(D59 lilmpr og TheoAdIiBe s engltcryOfSoTwent Based Pr
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1.1 NTRODUCTI ON
Adhesives are nonmetallic materials wused to
through adhes(iBanadak cAoaiedAilwres are i ncreasi |
Adhesive materials is including binders, sol
the joints together physically and chemicall
used. Soll vewnitds atr eat di ssolve binders witho
Acetone, et hyl acetat e, toluene, gasoline, t
Additives are substances added to prowefide ma
adhesi ves, preventing cracking, i ncreasing
adhesi ve Examples include (A&rnagkal plagdie)z
Adhesion strength and cohesion strength are
material s Adhesion is the occurrence of the
materi al and the adhesive. Co h dwigern hies twh ¢ h
breaking against the forces applied from the
by sticking them.
The ingredients generally found in an adhesi
1 Pol ymer s
T Catalyst, curing agent
T Adhesion promoting agents
T Sol vents
1T Fillers, antioxidants, &etc.
There are many typasedf adtedavedads asdWietsemwte s,
sensadhesices abU¥ adhesives are a few of the
The chemical and physical properties of the
performance of the adhesive. Whether the adh
the type of materials used. Theré¢éhare maoype
Some of them can be classified as:

Adhesi ves
Gl
Gl

f Natur al
T Ani

T Casei

ma | ue

n ue

T Synthetic

Adhesi ves

NOZ
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Structural Adhesives

Homel t Adhesi ves

Pressure Sensitive Adhesives
Ul tr acvuroddetAdhesi ves

ssaimsei tive adhesives have been in wide uUs
i cal tapes(Bameé dalk e §RB0Od3e r-sne nispirteisvseudor ed e s
esives (PSAs) that are permanently tacky
mly adhere to a wide variety of surfaces
ger or (hknonwda Ipsrke s s@ur@Zerchent2l0M5)t he wi dely

acrylic, natural and synthetic rubbers,
ell ent adhesion properties, they suffer f
mi c al ccagskeiaokinhbebe | ow cohesive streng
h transparency, water resist-amsed ®SdAdscabona
advantages of |l ow toxicity -baseenRPb5EA®SNMe

di sadvantages of (Pawktaek ahd, p2@22ktreng

ution polymerization is a polymerizati on
ol vent or solvent -mekatted poobivemsomacli

I ng, product handl i ng. I'n telmond 05 @Eame me
d in the production of <chemical s. With t
ch polymerization. I n the batch polymeriz

added directly tm gdleutsiyen epmo layt mereir 2 ati ino
alyst and resulting polymer are prepared

Exot her mic
The higher the conversion

The | ower the viscosity

most i mportant point in solution polyme
vents are expected to have properties s
ymerization conditions, easy moemownabkf dmro
ctions and ease of recovery. Solution pol

r

fer, | ow viscosity, ease off ¥zbmpekattuibe

vm

Il ¢c materials wused in adhesives: Ther
S Pol ymer mi xXtures are strong adhes
ng very good adhesion dependemgmoant t
used as PSAs in commercial product s,

er
re

di

y

eosltownontoxicity, transpar(elnc,y,Cam,d N ouw
2

d

n
0
y
t

v
e
t

T~ —c3

, .20l XF)f ereand e &s,0| aveAsyel nisci tprvees saudrhee si ves (P
h .

e b

7)

i fferent monomers and different proces
een shown to have very good( Kadoh e& iGCohne,n,

ar e i

vents are organic substances t
he type

t
vents can be used depending on
hod.

h a
t

NOT
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T Met hyl <chl ori de

1T Cyclohexane, pentane or octane

T Et hyl ene

T Water

T Ethyl ene gl ycol

T Ethyl ene acetate

1T Acetone or benzene
The peel force is all the morepoinyéeétulrynlcede ag
mi xture ils iscremasreklabl e that the total I nf |
acrylic PSA system is much | ess than on the
stability of the bonds under humid comgyditi on
to |l ower relative peel(Brooaclkmamwit& Hmotchera,siIn

n order to highlight the advantages and di s
i nlgde joints wer-st @p epuariendg B@r acedheoempatr ed 0
ame sample pxepar @d ocesa. diihke control of t|
eading to a significant overlapping of the
her mogseEy) @aife not altered because they onl
cryl at epanxg trleRamwstsioo,nsBust a-haeahepsFe&n&hdez

ypical acrylic PSAs observe an increase in |

ol ecul ar wei ght to some maxi mum at whi ch t

tre@me hcan see that the higher mol ecul ar we

ohesion/ adhesion properties while the | ower

Un ted State Patent No. Uus 2011/0118372 A1,
y

Jo4Tm mNoun3gH 9 —0von —

or the efficiency of the procesgppl ymer st ppe
he most used solvents are; acetone, et hyl

ontain polymers, catalysts, hardeners, adhe
aterials are availabhve. i Thessermatseéemnigaltd earac
heat resistance of the adhesiuvd.acurihacegyf ac
contaminant s, et c. are also important to pr ¢
adhesi ves eafrer rheidghdwe ptro t heir hi gh resista
conditions, functional acrylic foam core fo
adhesion to the widest range of materi al s. F
pr owiddhleant ages by providing high conversion &
Adhes ves are act vely wused n many sectors
automot ve, construct on and packag ng to sh
and adhes on strength. These ftorecsesofaftfheectad
such as not | eav ng sta ns on ts surface, b
t s a med to mprove the adhes on and coh:q
observ ng the eff@dctnof @amoomomem saktut an pol
amount of wvolat | e organ ¢ compounds (VOCs)

cons der the env r onnteontibardend d dmpo s utr pors ew
synt hes a&oeuweouns asnol v-eolk tbeamse d nomagaronc sol vent
acetate was wused.

NOY
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I n th s study, the wuse of acryl ¢ PSA glue
nnovat ve perspect ve to the adhes ve ndu:
glue to bond more strongly w th weefnf ¢ hentmama
stronger. Il ncreas ng the adhes on strength o
of more dutelabslte nagn drloodnugct s. W t h mproved ad
be used, wh <ch S unteoatledasberaddceetdbheeamo
2. EXPERI MENTAL STUDY
Exper ments to mprove the-badlees addhest ven guteh
out n an ndustr al reactor w th a capac t
monomer, comonhomer, n t ator, and solvent (
The exper ments were conducted n four st ac
adhes ve product on, appl cat on of t he adh
samples. The parameters nvest gabmdr unsédde
amount of n t ator, and the mpact of the ¢
2.1 Adhes ve Product on Procedure
1.F rst, the monomers and solvent are added
2. The temperature s set to 581A5, rapnml utsh en g
padtdiyype m xer.
3.0nce the reactor temperature reaches 58AC
to the reactor.
4 After an ncrease n temperature S obser
75AC, and the react on s all owed to cont
TablFk rlst Exper ment Raw Mater al
Chem cal Concentrat
nButyl Acry5&0
2Et hyl hexy 285
Acryl ¢ Ac|l1@0
Il n tilator 0-1
I n ti2ator 0-1
Sol vent 120

NO®
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Tabl e S2cond Exper ment Raw Mater al

Chem cal Concentr at
22Et hyl hexy |78 0

Ethyl Acryl714

Acryl ¢ Ac|l@0

l n tilator 0-1

Sol vent 120
Tabl@he&m cal propert es of chem cal s
Raw MaterPhys ca/Dens t vy Tg@GC) Tg( K)
nButyl AcL qu d |0, 898 -5 4 219
22Et hyl hexL qu d |0, 885 -70 203

Acryl ate
Acryl ¢ AL qu d |1, 051 105 378
I n tiatorSol d 0, 43Q 48

5.After 4 hours, a sampl e s taken from the
t he n t ator d ssolved n the solvent
reduce the free monomer count.

6 . After 8 hour s, a sampl e s taken from th
checked. The adhes ve s removed from t he
range.

7. The v scos ty of the cooled adhes ve S m

8. The adhes ve -mscrapmp|PE™ ft ol m B ng the d

9. The PET f I m w th the appl ed adhes ve S

10Qne day | ater, tmhecramalPyEsT sf dfm tphhre p&a6é ed
adhes ve s performed us ng Loop Tack, 18

3.RESULTS AND DI SCUSSI ON

The glass trans t on temperature (
(

Tg)
D fferent al Scann ng Calor metry DSC) and
1 Wn Wp Wk

Tyr  Tgo  Tge

Tgoo

Tge» g0 f copodzywmeerghtWfract gmfooff amopnool nyente rx ,maTd
monomer x (Table 4).
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Tabl@ ass trans t on temperature of adhes ve:

T g2C( Tg (K)

Exper men|-50, 4 222, 6

Exper men|-37, 9 235, 1
| n t heex pferr sment , t wo base monomer s, one CO0mMmc
wh | e n the second exper ment, two base mor
used. It was observed that wus ng-batglynl galdee n
w t-BEt Ryl hexyl acrylate resulted n an ncr e
Hold ng Power valwues. Add t onally, the d re
n ts effect veness dumrt tmg tthlee dreedunptoson a
content . Th s affected the convers on rate
anal yt cal resul ts.
When exam n ng Tabl e 5, F gure 1, and -F gure
butyl acrylate and two n t ators were used,
Saft values were s gn f cantimpum dwep fThak OIF
m n mum Peel of 11, and h gher Hol d ng Powe
performance of the adhes ve both nternally
22Et hyl hexyl acryl atesaedd Bahese adhes metsaPeel
fell w th n the expected range. Wh | e the Sa
to Exper ment 1, these wvalues alone do not

perfor mance.

TablResbult of Analys s

180 C|Loop 7JHol d ng Po/Saf't
Exper m9, 9 10, 7 900 70, 7
Exper ml1l5,1 12 151, 3 50, 6

Experiment 2 -Without crosslinker
160
140
120
100
80
60
40

20 -—

180 C Peel Loop Tack Holding Power (CF) Saft (CF)

NTTN
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F guAeallys s of exper ment 1

Experiment 2 - Crosslinker
12000

10000
8000
6000
4000
2000

0 o
180 C Peel Loop Tack Holding Power (CF) Saft (CF)

F guAeaRys s of exper ment 2

The add t on of a crossl nker resulted n a
exper ments. |t wasFohseev8dthaomt iabluse6 odn
the cohes on strength w th n the adhes ve t
s gn f cant factors contr but ng to the ncr
l ed t ®aasr mcradhes on strength as well

Tabl@ormpar son of Exper ment 2

180 Loop|Hol d ng |Saf't
Peel |[Tack|( CF) ( CF
Exper mentwW t 113, 6|12 151, 3 50, 6
crossl nker
Exper -@emtss2 13,713, 1/10000 147

N 1
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Effect of croslinnker on Experiment 2

12000
10000

10000

8000

6000

4000

2000 147

13,7 151,3
. 13,6 > 13,1 ¢ 12 o 506
180 C Peel Loop Tack Holding Power (CF) Saft (CF)
F gur =@=[Experiment 2 -Without crosslinker =@=Experiment 2 - Crosslinker
Effec
crossl nker on Exper ment 2
4 . CONCLUSI ON

Upon exam n ng the exper ment al results, t
strength alone had a s gn f cant mpact on t
data r evertl eyl htehxaytl 2acryl at e shdweedt htydt taecrr
compar ebduttyd mcryl at e, wh c¢ch was {fEdwryd heaylb:
acryl at e. Add t onally, the use of a s ngl e
d fference n the adhegtwe' $natthesfonsanédxpe
values for Loop Tack and 180A Peel Strength
they fell w th n the des red spectral range.
crossl nker weasnouscerdo sasnd nkheer was used, t W
crossl nker mproved the cohes on strength.

s ev dence that the adhes ve, and consequen
cocn uded that ne ther adhes on nor cohes on
propert es of the tape However, ncreas ng
|l ead ng to the des red outcomes.

ACKNOWLEDGEMENTS

The authors acknowl edge-GéehbelassadtnKapbEt suppda
Sanay ve T caret A.k. and we are grateful t
and Technol ogy.

REFERENCES

Ak-akal e, N . (2022) . Yapektereceéelar ve Yape
Karacag |, & S.D&KjeaevegéeMdgemadl sl-1T hdBL, (K Eml er 1
37388). Ankara: B | n K¢gltegr Sanat Yayeéenl!l ar

e
9
Vv

Benedek, Ptes$@moidt)i. ve AdhesiNeevs Yomd : ApMalricedt

|l nc.

NIO



ivl. I nternational Ege Composi #e Materd al

Brockmann, W , & H¢ther, R. (1996). Adhes on
Adhestion and8BAdhesti ves

Kowal sk , A. , & Czech, Z. (2015) . The eff
performance o f-Seancsr ytI vce PArdehsesst Eveensat(IBSA$) J
Adhesion &-1%®dhesti ves

Kuo-F.C.J., -B. Ch2017)Y. Synitbdsest pfategh t pee

e
o

adhes ves by s ol vleonutr n @lo| yonfier Apat | @91 Pol y m
do :10.1002/ app. 46257

Lester, C. L., M || er, B. S., Zajacxowsk ,
United State Patent No. US 2011/0118372 A1l.
Lu, X. Cao, G. , N u, Z. & Pan, Q. (2013) .
Component-ReTsh esrtnaon t Acryl ¢ Pr eloosuurnea |l Serfs Apr
Pol ymer, -0t edoe: 10. 1002/ app. 40086

¥zbay, S., & Erb“ [, H. (2010) Perfl oro Akr
K- B8deUl usal Pol imer Bilim(we Tedkn olKmjciaseil Ko
Dernej

Par k, K. H. , Lee, D. Y., Yoon, S. H. , K m,
Adhes on | mpr ovRermeant RIefrssSutrlev en tAd hlePsN viegs nbgy
Pol yurethanes and AcryPotymer sPol 4 mer s
do :https://do .org/10.3390/polyml14193963
Russo, C. Bust &mamtceo,s , F.X,. ,Fe&r Fd mdegz S. D. (2
t h-aacl yelpaotxey compos tecsurobntga prireode eebdyu adelisain al J o

Adhesion andd®Adhletsti wess/ /do .org/ 10.1016/j . |j

NI



ivl. I nternational Ege Composi #e Materd al

(D-59 1Mol ypr ewayslteeneGl ass Fi ber Composi't
Eli f ULBU¢cMah mgt alndékM. ¥zg¢rf Seydi beyofi |

a, l zmir Katip CelErbgi nlenarviemwrg iarnyd UAricvheirtse cttyu
Science and Engineering Department, Il zmir

b, METYX Composite Company, Mani sa/ TURKEY,

c, l zmir Katip Cel ebiozQnirveryidt p,eylogmiur@i k!l
I ntroducti on
Composite materials are among the building
ceramics. With the devel opment of science an
superior properties has incte&osemposhees mpwht
the performance requirements of traditional
with their flexible structures. Si nclei ghte 2
bal ance has accel edr autseed otfh[e ¢dmepvoesliotpense nt an
Various reinforcing materials are used to re
their properties. I n recent years, there ha
industrialreisnd ootedi pet ymer GO0 naproes i it recsr. e aTshi e
demand in the transportation sector, >where
reduction are prominent. Composites, which g
aerospace and mari ti me If igrladwsp iamr ea cami e vmpnogr t
and sustai[n3alb,i I[ia]ly goal s
With the devel opment of technol ogy, t her mopl
industries such as automotive, aviation, spa
such as easy accessibility, | owl acsotsitc sa nsdu c
polypropylene (PP) account f¢B]25% of the wo
Recycling of engineering materials is of gre
reducing environment al poll uti-emar viElmgi heées
depending on specific operating esnidmaiedst oo
an average |ifespan of 20 years, while GFRP
120 years. Products that have reached the en
as waste and ar e etrragatoend pbBy] rsetcoyrcdgen,g i nci n
Whil e metals, glass and plastics can be recy
due to the heterogeneous structures of compac
reinforcing elements in thesethasereasenmakke
of i nnovative composite materials with diffe
at the same ti me, devel oping science and
environmenti aalnlow aftri ijesth]drlayt er i al s
Ecbriendly wupcycling is common in developed
amount of waste. I n developing countries, [
increased recently. Upcycling sdwsroceomdtrerbiud
often collected Il ocally, which helps sol ve

with trapnhsjportation

NP
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mposite Materials

composite materi al i's a materi al obtained
re materials with a suitable method in ord
mposite determine the physicdlh,e anadmirad all . :
w material, which carries the identity of
nnot be obtained with a single component .
ey created struct uere.s Roor neexeaamptlhee, nneaendy fbour
mposite, from materials formed by mixing
made with a mixture of cement and =
A dnaftfeern eant i sompdsxaiitned by adding
dvantage of composite materials 1is
S o f the components. Properties s
@
r

=]
(@)
—

reftoughness, high temperature pr
ice and aesthetic appearance can

[8]1., [9]

I te materials consist of a main phase

and fiber are insoluble in each other
ts and holds the reinfgrtclreee.ntT hma teatirai
pture of the materi al by preventing h
al to plastic deformation. I n addit:i
neously fwhhér mat ei inggl $ httoget her und
ay occur when plastic deformation occ.
is the reinforcement el emeamty,i nigs culaypad i

of the composite matmpreiralt uard otp@r iamp |

T -T o0Q TTQ —
g @--S0~—0 ™Tuooa
30 TS SX0 RSSO0

—@ o "o o
(2]

=

mosetting and Ther mopl astic Matri x

mo st commonly used materials 1in polymer
rmopl astic materials. Thermoset materi al s
effect of heat and har dener .dulchteiromo,s ectasn
reshaped by heatinfgi hasebebweaunseot beuvéeas
not be recycled or reused, but they can b
nolic resins are tthrei[ciehsft common t her mose

rmopl astics are plastics that soften wit
cess iIs reversible, which allows ther mopl
t wei ght, corrosion resi prraompterameé shawHe wg ¢
more sensitive to environment al par amet
rmoplastic matrix materials include acryl
PvYZ]., [ 13]

(Polypropyadenadvant ageous prope
[ t
I

oS DO DOPDKQQ O Md® d>S
=y

rties such
he most pr
terms of

stance. It is also known as
i cations because it 1 $1ddbod in
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Reinforcing Materials

The reinforcement el ement forms the skeleton

the material. These reinforcement el ements <c
commonly used reinforcement seldemeantmoire E haln
applications. Al so, aramid fiber (Kevlar) sh
composite structures (anisotropic). However,
compressive perfor mameesi stsancoewer s padr .shé&l
reinforcements are those in flib¥]r, floXx5] and m
Gl ass GfFi biesr :t he cheapest and most commonl vy
matri x composite material s. Continuous and ¢
have a wide range of applications inirmaeny se
has the advantages of being | ow cost, easy t
di sadvantages such as | ow el@lsassc fmobdeurl uiss a

commonly wused type of @®lcags cfalberesasd ancer a:
mat e[r8i]al [ 9], [ 16]

Egl ass fiber and woven glass fiber were used

Materi al Properties E-GLASS

Free weiyht (g/cm 2,54

Tensile Strength (20C|3,5

Modul us of Elasticity|73,5

El ongation at Break (|4, 5

Table 1: Mechandlcad8d properties of E

Experi ment al

Materi al Preparati on

Waste glbasesst hi pbestudy, waste glass fiber sup
The gl ass fgilbaesrs ufsiebderi swiBE h bi axi al orientat
directions. The fiber contains 600 gr/ mj 90
(kopped) glass fiber. The waste glass fiber

press plate and 2 samples were prepared.

Figure 1: Waste glass fiber.

NIT
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Polypropyl ebh® miP&w)o mtshlifc:k Pol ypropyl ene fil m
polypropylene film was cut with 4 pieces of
Thus, a total of 8 polypropylene films were

:

4;-H‘

N T
Figure 2: Polypropylene film sampl es.
Equi pment and Met hods
HoCol d Press
Waste glass fiber and 4 polypropylene fil ms,
in tkeldotpress machi ne, creating a | aminate
top, and glass fiber in betweemop Tefl|l bhepppe

machine plates.

For the first sample, pressing was done at 2
for 5 minutes. For the second sampl e, pressi
press was applied for 3 minutes.

Figure 3: Laminated structure PP film and C
Figuére 4: After pressing second sample PP f

NIY
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Tensile Test

The tensile test is perfpdramdd ct dedeatve romi rod
static |l oad. Specimens are usually cut i n ac
and under varying forces by connecting to th

samples in telceg i ®/N9 0 wthii kéhr weeirre tri ed to be pr

D3039 standard, in lzmir Katip Cel ebi Uni ver
Thermogravi metric Analysis (TGA)

TGA provides important information about the
the material. Samples taken from both compo:
University Central Research Labor ataodrayt i bar

temperature of t he poesYPAOpPYI|l enevabi dmsi 5aldl5
temperature to 600AC during the analysis.

Results and Discussi on

Tensil e TestiPdf fGll as L oMmploesri t es

The el astic modulus of the glass fiber and P

Whil e the ela@lsdss mewalGihRsma o ft7h0e se vanlueGPadecr

when the composite was made with PP film. TFT

situati on; because the glass fiber was press

i ncoimpialti ty (wetting) problem occurred. This
Tensile Test of GF -PP film composite

g ' - |

S 50

GF-PP Film Composite

Figure 5: El asti c medPulFud nv Lloumnpo saft eGl ass Fi

TGA of Gli®Ps FFimeComposites

According to the TGA analysis results, no s
temperature increase of both sampl es, whi ch
temperatures and does not decomposé. afpps wdkd en
500AC. This drop indicates the ther mal decot

NTT®
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resistant to high temperatures, it was o0bse
pol ypropylene and that the glass fiber remai

ggrélplflr:l 021450 - DSC-TGA Ei:;rgt:;'m\tl?ata\SDT\Em Ulucam\01.001
Method: Ramp Run Date: 27-May-2024 13:25
Instrument: SDT Q600 V20.9 Build 20

102

100 4
% 11.44%
< 94

5]

8a T T T T T

0 100 200 300 400 500 600

Temperature (*C) Universal V4.54 TA Instruments

Figure 6: TGRPofi Gimas®s mpiolsetrt e
I n this study, an innovative thermoplastic c
glass fiber and polypropylene (PP) fil m. PP
selected because a decrease tiemnsdallas ttiecs tmo dl unl
study, it was shown that sustainable materia
and PP film. The environmentally friendly co
as automoti ve npaaretrsi,alcson sptarrikkcitnigorequi pment ar
of the study, it was revealed that waste m
innovative and environmentally friendly pro
devel oped fdeat
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(D591 oduction Of Pol yurantdhaie pFoMamtiEdsi n

Ké¢rkat Kagdgn Bedgr kéhra®h Demgel ®amMehmmek| &zger
Seydi bd%eyojlu

a, lzmir Katip Cel ebildnd vled B9 @oygr .lizkm .rdg dl
b, l zmir Katip Cel ebi University, lzmir /[ T
c, l zmir Katip Cel ebi University, l zmir /T
d, l zmir Katip Cel ebi University, l zmir /[ TL

l ntroducti on
pSDZS)MPOSI TE MATERI ALS

As a compound term, it denotes a substance ¢
materials are defined as materials that ar
components acr oprso@er tiinderdfactehe Themponent s |

material are predominantly preserved. [1]. C
a . Fi ber composites

b . Particulate composites

C . Layered composites

d. composite materials with a mixture of com

P8pBLMSSI FI CATI ON OF COMPOSI TE

1.1.1.1. Fi ber Composites

This composite is c¢created by incorporating
arrangement of the fibers within the matri x
the composite structure. By andrgnwintghien otnlget
significant tensile strength is attained al
strength in the direction perpendicular to t
uni formly distribouitnghehoat rixbesetgs utchuoegh-r
in all directions.

1.1.1. 2. Particulate composites

Consist of particles dispersed within a mat:
themsel ves. These structures exhibit i sotr of
|l evel of particle hardness.

1.1.1.3. Layered Composites

Laminated composites, which are cempeseidv elfy
utilized form of composites. Sheet composit
exceptional strength.
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1.1 Hyb4id Composites

Mul tiple fiber types can coexist within a s
referred to as hybrid composites. These comp
composite materi al [ 4] .

pP8PBLYURETHANE MATERI ALS

r
S

Manufactur ng that s |  ehtfwee @gemtt, heacso rbeens oaree
n recent years. -bTalsee db & meafm tnsatcoefr pmdlIsy mdr ke

stab | ty, and electr <cal amer athleeg mapt ors.ul G
ut | zed mater al s nclude polyethyl ene, pol
Because of the r except onal nsul at on qua
mater als f nd extuwtnosmote vaep pdn dcc atth eornma In trhseu
are exceed ngly combust ble, though, wh <ch

res stance.

Wurtz produced socyanates n 1849. The best
hydrochl or des n a solvent phase w th phos
pract ce to employ solvents | keartolauecnlea san
chem cals that react eas |y w th other mol ec
and severaN=0a®aguoaped Theryeacate ocm paasbh | vwee lolf.
can react w tadr orx ydgoerotg@& nn ng com@Egad u ves .

Every substance that nteracts chem cally

chem cally w th those at oms.

p8€&8B8T MATERI ALS

One k nd of thermoplast ¢ polymer res n that
PET, or polyethylene terephthal ate. 11 S us
and Il qu d conta ners. PET, beor scorysyat hyhen
amor phous, depend ng on the process ng meth

I ne or amorphous structure of polyet

crystal

appears opaque, wh te,|l or tgl easr.s Anmdt eranall
man pulat on of var ables | ke temperature,
n turn mpacts the mater al's mechan cal an

1.4 GLASS FIBER REI NFORCED PLASTIC (GFRP)

Gl ass fiber is the product, wlki aoh oirsiaaagnsntarn &
is created by coiling together continuous gl
and arranged in parallel. According to ASTM
resin and gl ass fdibaeemetwartsh. t he appropriate
The types of glass used in glass fibers and
-A Glass is a typical materi al frequently u
Composites are rarely wutilized.

-C Glass exhibits exceptional chemical resi
applications such as storage tanks.

NPO
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-E Glass is the predominant type of gl ass us:s
characterized by affordability, excellent in

-S + R Glass 1is betelr foxpge mgi.vd tand hixeh usi v
sector. The diameter of the wires in this gl
fibers increases, | eadi ngd taod hae smovree prriogpiedr tsi us

EXPERI MENTAL
MATERI AL

2.1.1 Polymeric MDI | socyanate and For mul at
Pol ymer ¢ MDI and Polyether Polyol, wh ch a
K mteks Pol cretan Sanay ve T caret A. k., h
These raw mater als are used tofpampweewhhbtd
n our project s r g d polyurethane foam.
proport ons for a certa n per od of t me, th

foam form. Th s polyaearanbdaeephodm -W@ gthnme g 0 ¢
ncreas ng ts vol ume.

F gure 1. Pol ymer ¢ MDI | socyanate and for mu

2.1.2 Glass F ber Re nforced Polyester and
The GFRP (Glass Re nforced Plast c¢c) waste us

Sanay ve T caret A. k., one of the few compe
The-cabled s de cutt ng waste ad prhev GRed .s hTele
waste suppl ed s a compos te conta n ng pol
CTP Sanay ve T caret A. k. t helped th s p
obta n the compos te matdtePE&l mapelyalewwbnaep
conta ner and m xed. To obta n polyurethane

10 grams each
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RESULT AND DI SCUSSI ON
Figures and Tabl es

o e e
Figure 2: XRD RESULT
The peak observed in the (100) plane corresp
The peak observed in the (110) plane corresp
The observed peak in the (111) plane corresp
The peak observed in the (200) crystall ograp
The observed peak in the (210) plane corresp
The peak observed in the (211) plane corresp
correspond to specific stages in the crystal
to the reflections that take place within th
the presence of a promisesattpabdktbhstpbaell)
within the crystal structure of the sampl e.
(211) plane indicates the presence of the cr
Figurd RSB.RESTULT
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Figurd R grRph of 5% PET and GFRP doped pol yu

Figurd R grRph of 10% PET and GFRP doped poly

Figurd RegrRph of 15% PET and GFRP doped poly
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