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OZET

Bu c¢alismada, polipropilen malzemenin Mod I (a¢ilma modu) durumundaki kirilma davranisi
incelenerek, belirlenen numune 6lgiileri ve ¢atlak boylar1 dogrultusunda kirilma toklugu degeri teorik
olarak hesaplanmis ve ardindan ANSYS sonlu elemanlar analizi ile dogrulanmistir. Calisma kapsaminda
iic nokta egme deneyi gergeklestirilmis ve bu deneyin ¢iktilar1 kullanilarak ANSYS’te olusturulan
modelin dogrulamasi yapilmistir. Model dogrulandiktan sonra, farkli numune kalinliklar1 ve catlak
boylari i¢in kirilma toklugu analizleri ger¢eklestirilmistir. Teorik hesaplamalarla sonlu elemanlar analiz
sonuclarinin yakinlig karsilagtirilarak, numune boyutu ve siir kosullarinm kirilma toklugu iizerindeki
etkileri degerlendirilmistir. Literatiirde ifade edildigi gibi, bir kirilma toklugu deneyinin gecerli
olabilmesi i¢in numune boyutlarinin plastik bélge boyutundan biiyiik olmas1 gerekmektedir. Bunun
nedeni, plastik bolgenin gerilme yogunlugu analizine etkisini ihmal edilebilir seviyeye indirerek diizlem
genleme kosullarinin {istlin olmasini saglamaktir. Bu dogrultuda, analizler farkli numune kalinliklar1 ve
catlak boylar1 i¢cin gergeklestirilmis ve numune iizerinde olusan diizlem genleme ile diizlem gerilme
kosullar1 incelenmistir. Elde edilen sonuglara gore, numune kalinlig1 arttikca diizlem genleme durumuna
gecis oldugu tespit edilmistir. Numune kalinligi sabit tutularak catlak boyunun degisiminin kirilma
toklugu iizerindeki etkisi incelendiginde hem teorik hem de ANSYS analiz sonuglarina gore kirilma
toklugu degerlerinin c¢atlak uzunluguna duyarli oldugu goriilmiistiir. Teorik ve sayisal sonuglar
arasindaki farkin catlak boyu biiyiidiikkce arttigi gozlemlenmistir. Bu bulgular, catlak boyunun
malzemenin kirtlma davramis: iizerindeki kritik etkisini vurgulamaktadir. Ote yandan, catlak boyu sabit
tutularak numune kalinlig1 artirildiginda da hem teorik hesaplamalar hem de ANSYS sonuglar1 kirilma
toklugu degerlerinin degisim gosterdigi tespit edilmistir. Bu durum, kirilma toklugunun numune
kalinligina da duyarh oldugunu gostermektedir. Daha ince numunelerde diizlem gerilme kosullar1 hakim
olurken, daha kalin numunelerde diizlem genleme kosullar1 belirleyici hale gelmektedir. Sonug olarak,
bu ¢alisma, kirllma mekaniginde numune geometrisinin dnemli bir rol oynadigimi gosterirken ANSY'S
gibi paket programlar yardimiyla da kirilma toklugu analizinin yapilabildigini ortaya koymaktadir.

Anahtar Kelimeler: Ug nokta egme, Kirilma toklugu, Polipropilen, Sonlu elemanlar analizi
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ABSTRACT

In this study, the fracture behavior of polypropylene material in Mode | (opening mode) is investigated
and the fracture toughness value is calculated theoretically in accordance with the specified specimen
dimensions and crack lenght and then verified by ANSYS finite element analysis. Within the scope of
the study, a three-point bending test was performed and the model created in ANSYS was validated
using the outputs of this experiment. After the model was validated, fracture toughness analyses were
performed for different specimen thicknesses and crack lengths. The effects of specimen size and
boundary conditions on fracture toughness were evaluated by comparing the closeness of theoretical
calculations and finite element analysis results. As stated in the literature, for a fracture toughness test
to be valid, the specimen size must be larger than the plastic zone size. The reason for this is to ensure
that plane expansion conditions are superior by reducing the effect of the plastic zone on the stress
intensity analysis to a negligible level. Accordingly, the analyses were performed for different specimen
thicknesses and crack lengths and the plane strain and plane stress conditions on the specimen were
investigated. According to the results obtained, it was determined that there is a transition to the plane
strain state as the specimen thickness increases. When the effect of the change in crack length on fracture
toughness is examined by keeping the specimen thickness constant, it is seen that the fracture toughness
values are sensitive to the crack length according to both theoretical and ANSYS analysis results. It is
observed that the difference between the theoretical and numerical results increases as the crack length
increases. These findings emphasize the critical effect of crack length on the fracture behavior of the
material. On the other hand, both the theoretical calculations and ANSYS results show that the fracture
toughness values change when the specimen thickness is increased while keeping the crack length
constant. This indicates that fracture toughness is also sensitive to specimen thickness. Thinner
specimens are dominated by plane stress conditions, while thicker specimens are dominated by plane
strain conditions. In conclusion, this study shows that the specimen geometry plays an important role in
fracture mechanics and that fracture toughness analysis can be performed with the help of programs
such as ANSYS.

Keywords: Three point bending, Fracture toughness, Polypropylene, Finite element analysis.
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Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.
Zoom uygulamasi kaydolmadan kullanilabilir.
Uygulama tablet, telefon ve PC’lerde ¢alisiyor.
Her oturumdaki sunucular, sunum saatinden 15 dk éncesinde oturuma baglanmis olmalar1 gerekmektedir.
Tim kongre katilimcilari canli baglanarak tiim oturumlari dinleyebilir.
Moderator - oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
kat Edilmesi Gerekenler- TEKNIK BILGILER
Bilgisayarinizda mikrofon olduguna ve g¢alistifina emin olun.
Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID
numarasi gonderilecektir.
Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir
Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir
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IMPORTANT, PLEASE READ CAREFULLY
v" To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal
Link Name” and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 15 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer) section of the
session.
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Points to Take into Consideration - TECHNICAL INFORMATION
v Make sure your computer has a microphone and is working.
v You should be able to use screen sharing feature in Zoom.
v’ Attendance certificates will be sent to you as pdf at the end of the congress.

v' Requests such as change of place and time will not be taken into consideration in the congress program.

Meeting ID: 884 2447 8604
Passcode: 090909

https://us02web.zoom.us/j/88424478604?pwd=TehAFuMni2a20
Bb3Aca5KaNQDhd5tw.1
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Igili makama;

ULUSLARARASI YILDIRIM BAYEZID BILIMSEL ARASTIRMALAR VE INOVASYON
SEMPOZYUMU 09-10 May1s 2025 tarihleri arasinda Bursa Teknik Universitesi’'nde 24 farkl tilkenin
akademisyen/arastirmacilarinin katilimiyla gergeklesmistir. Kongre kapsaminda sunumu yapilan
522 bildirinin 251 adeti Tirkiye’den katilimeilar tarafindan; 271 bildiri ise 24 tilkeden katilimcilar
tarafindan sunulmustur. Kongre 16 Ocak 2020 Akademik Tegvik Odenegi Yonetmeligine getirilen
“Tebliglerin sunuldugu yurt i¢inde veya yurt disindaki etkinligin uluslararasi olarak
nitelendirilebilmesi i¢in Tiirkiye disinda en az bes farkl iilkeden sozIii teblig sunan konusmacinin
katilim saglamasi ve tebliglerin yaridan fazlasinin Tiirkiye disindan katilimcilar tarafindan
sunulmasi esastir.” degisikligine uygun diizenlenmigtir.

Bilgilerinize arz edilir,

Saygilarimla,

Prof. Dr. Orhan CAGLAYAN

BTU Head of HSF Intfernational Trade and Logistics Department

HEAD OF THE ORGANIZING COMMITTEE

Web: hitps://www.iksadkongre.com/bursa// E-mail: izdaskongre@gmail.com




T.C
BURSA TEKNIiK UNIiVERSITESI
INSAN VE TOPLUM BiLiMLERi FAKULTESI DEKANLIGI

ILGILIi MAKAMA

Bursa Teknik Universitesi ve IKSAD’in isbirligi yaptigi 9-10 Mayis 2025 tarihli
Uluslararas1 Yildirim Bayezid Bilimsel Arastirmalar ve Inovasyon Sempozyumunda Insan ve
Toplum Bilimleri Fakiiltesi 6gretim iiyeleri Prof. Dr. Orhan CAGLAYAN, Dog. Dr. Cevat
BILGIN ve Dog. Dr. Isa Demirkol diizenleme kurulunda gorevlendirilmistir.

| _

Prof. Dr. Hilal YILDIRIR KESER
Dekan
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