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OZET

Bu ¢alismada, polipropilen blok kopolimer (PPB) malzemeden hazirlanan numunelere farkli genleme
hizlarinda ¢ekme testleri uygulanmustir. Her bir genleme hizi1 i¢in zaman, gerilme, genleme ve kuvvet
degerleri kaydedilmistir. Bu sayede, malzemenin genleme hizina bagli mekanik davranisi incelenmistir.
Deneysel ¢alismadan elde edilen veriler, her bir genleme hiz1 igin gerilme — genleme grafiginde islenmis
ve sistematik bir davrams farkliligi oldugu gozlemlenmistir. Maksimum gerilme degerinin, hiz arttik¢a
gerilme ekseninde daha yiiksek noktalara ulastigi belirlenmistir. Bu fark, malzemenin genleme hiziyla
iligkili bir davramsa sahip oldugunu sergilemektedir. Deneysel calisma sonrasi numunelerde yapilan
inceleme neticesinde kalic1 deformasyonlar oldugu belirlenmistir. Bu durum, malzemenin viskoelastik
— viskoplastik davranis tarzina sahip oldugunu sergilemektedir. Malzemelerin davraniglarini temsil
etmek ve tahmin edilebilir kilmak i¢in malzeme modelleri kullanilmaktadir. Béylece az sayida test ile
cok farkli kosullardaki davranisi tahmin edilebilir hale getirilmektedir. Boylelikle zaman acisindan ve
maddi acidan tasarruflar saglanabilmektedir. Perzyna malzeme modeli, hiza bagimli viskoplastik bir
model olup siinek metal malzemelerde yaygin olarak kullanilmaktadir. Ancak, literatiirde polimer
malzemeler icin de tercih edilmekte oldugu goriilmektedir. Yapilan ¢aligmalar incelendiginde, karmagik
malzeme modelleri yiksek temsil yetenegine sahip olmakla birlikte, Perzyna modeli az sayida parametre
ile iyi seviyede malzeme davranisinmi temsil edebilmektedir. Ayrica Perzyna modelinin ¢oklu lineer
izotropik peklesme (MISO) malzeme kartt ile ANSYS programinda kullanildigi literatiirdeki
calismalarda yer almaktadir. Perzyana malzeme modelinin parametreleri deneysel veriler dogrultusunda
kalibre edilmistir. ANSYS programinda yar1 — statik ¢cekme testleri simiile edilmistir ve deneysel
verilerle korelasyonu incelenmistir. Analiz sonucunda, Perzyna modeli kullanilarak elde edilen gerilme
— genleme egrileri ile deney sonuglari arasinda iyi bir uyum goézlemlenmistir. Kalibrasyon i¢in kullanilan
deney calismalarindan bagimsiz olarak farki bir genleme hizinda kontrol deneyi gerceklestirilmistir.
ANSYS programinda kontrol deneyi simiile edilmistir. Kontrol deneyleri ile tahmin verileri arasinda iyi
diizeyde bir korelasyon saglandigi gozlemlenmistir. Bu kapsamda kalibre edilen modelle yapilan
bilgisayar simiilasyonlarinda, fiziksel deneylere ihtiya¢ duyulmadan iyi uyum oram saglanabilecegi
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sonucuna varllmistir. BOylece zaman, is giicii ve maliyet acisindan tasarruf saglanabilecegi
gOsterilmigtir.

Anahtar Kelimeler: Cekme Testi, Polipropilen, Perzyna, Sonlu elemanlar analizi

ABSTRACT

In this study, tensile tests were conducted on specimens prepared from polypropylene block copolymer
(PPB) material at different strain rates. For each strain rate, the values of time, stress, strain, and force
were recorded. Thus, the strain rate-dependent mechanical behavior of the material was investigated.
The experimental data were processed in stress-strain graphs for each strain rate, and a systematic
variation in behavior was observed. It was observed that the maximum stress value of the material
increased with rising strain rates. This observation demonstrates that the material exhibits strain rate —
dependent behavior. Examinations of the specimens after the experimental study revealed permanent
deformations, indicating the material's viscoelastic-viscoplastic behavior. Material models are used to
represent and predict the behavior of materials, enabling the prediction of material behavior under a
wide range of conditions with a limited number of tests. Thus, significant improvements in time and
cost efficiency can be achieved. The Perzyna material model is a rate-dependent viscoplastic model that
is widely used for ductile metallic materials. However, it is also observed in literature that it has been
preferred for polymer materials. Although complex material models provide high accuracy in capturing
material behavior, the Perzyna model can represent the behavior effectively with a relatively small
number of parameters, s demonstrated in literature. Furthermore, studies have shown that the Perzyna
model has been implemented in ANSYS using the multi-linear isotropic hardening (MISO) material
card. The parameters of the Perzyna material model were calibrated based on experimental data. Quasi-
static tensile test simulations were conducted in ANSY'S, and the correlation with the experimental data
was examined. As a result of the analysis, a good agreement was observed between the stress-strain
curves obtained using the Perzyna model and the experimental results. Additionally, a control test was
performed at a different strain rate, independent of the calibration experiments. The control test was also
simulated in ANSYS. A high level of correlation was observed between the experimental control data
and the simulation results. In this context, it was concluded that high agreement rates could be achieved
in computer simulations using the calibrated model without the need for physical experiments.
Consequently, significant savings in time, labor, and cost can be realized.

Keywords: Tensile Test, Polypropylene, Perzyna Model, Finite Element Analysis (FEA)
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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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