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OZET

Bu ¢alismada, polipropilen blok kopolimer (PPB) malzemeden iiretilen numunelere farkli genleme
hizlarinda tek eksenli ¢ekme testleri uygulanmustir. Her bir genleme hizi i¢in zamana bagl olarak
gerilme, genleme ve kuvvet degerleri kaydedilmis, bu sayede malzemenin hiz bagimli mekanik tepkisi
detayli bir sekilde incelenmistir. Elde edilen deneysel veriler, ilgili genleme hizlarma karsilik gelen
gerilme — genleme egrileri tizerinde degerlendirilmis ve genleme hizi arttikga maksimum gerilme
degerinin sistematik bicimde ylikseldigi gozlemlenmistir. Bu durum, PPB malzemenin genleme hizina
duyarl bir davranis sergiledigini ortaya koymaktadir. Tek eksenli ¢ekme testleri sonrasinda numuneler
incelenmistir ve kalict deformasyon olustugu belirlenmistir. Bu bulgular, malzemenin viskoelastik —
viskoplastik karakteristige sahip oldugunu isaret etmektedir. Malzeme davranislarinin modellenmesi,
deneysel veri gereksinimini azaltarak farkl yiikleme kosullarindaki mekanik tepkinin 6ngdriilebilir hale
getirilmesini saglamaktadir. Boylece hem zaman hem de maliyet acisindan 6nemli avantajlar elde
edilmektedir. Literatirde, ANSYS Three Network (TN) modeli, viskoelastik — viskoplastik dzellikler
gosteren termoplastik malzemelerin mekanik davraniglarmi temsil edebilmek amaciyla gelistirilmis ileri
diizey bir malzeme modeli olarak tanimlanmaktadir. TN modeli, genel bir model olarak bilinen paralel
ag modelinin 6zellestirilmis bir tiirevi olup, malzeme davramsglarini yiiksek dogrulukla temsil edebilme
kapasitesine sahiptir. Ancak, sahip oldugu karmasik yapi nedeniyle, diger modellere kiyasla daha
kapsaml ve hassas bir kalibrasyon siireci gerektirmektedir. Bu ¢calismada, ANSYS yazilimi kullanilarak
Tree Network (TN) modeline ait malzeme parametreleri, farkli genleme hizlarinda elde edilen deneysel
veriler esas alinarak kalibre edilmistir. Yar1 — statik cekme testleri sayisal ortamda modellenmis ve elde
edilen simiilasyon sonuglari, deneysel bulgularla karsilastirilarak analiz edilmistir. Yapilan
degerlendirmeler sonucunda, TN modeliyle elde edilen gerilme — genleme egrilerinin, deneysel verilerle
yiiksek diizeyde uyum sagladigi belirlenmistir. Kalibrasyon siirecinde kullanilan test verilerinden
bagimsiz olarak, farkli bir genleme hiz1 altinda gerceklestirilen kontrol deneyi hem deneysel hem de
sayisal yontemlerle uygulanmistir. Elde edilen sonuglar arasinda yiiksek diizeyde bir korelasyon
gozlemlenmistir. Bu bulgular dogrultusunda, kalibre edilen TN modelinin farkl yiikleme kosullarinda
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malzeme davraniglarmi basarili bir sekilde ongorebildigi ve fiziksel deney ihtiyacini azaltarak zaman,
is giicli ve maliyet agisindan anlamli avantajlar sagladigi sonucuna varilmaktadir.

Anahtar Kelimeler: Cekme Testi, Polipropilen, ANSYS TN, Sonlu Elemanlar Analizi

ABSTRACT

In this study, uniaxial tensile tests were performed on samples made of polypropylene block copolymer
(PPB) material at different strain rates. For each strain rate, stress, strain, and force values were recorded
as a function of time, allowing for a detailed investigation of the material's strain — rate dependent
mechanical response. The obtained experimental data were evaluated on stress — strain curves
corresponding to the respective strain rates, and it was observed that the maximum stress value
systematically increased as the strain rate increased. This indicates that the PPB material exhibits strain
rate — sensitive behavior. After the uniaxial tensile tests, the samples were examined, and permanent
deformations were observed. These findings suggest that the material has a viscoelastic — viscoplastic
characteristic. Modeling material behavior helps reduce the need for experimental data and makes the
mechanical response under different loading conditions predictable. As a result, significant advantages
in terms of both time and cost are achieved. In the literature, the ANSYS Tree Network (TN) model is
described as an advanced material model developed to represent the mechanical behavior of
thermoplastic materials with viscoelastic — viscoplastic properties. The TN model is a specialized
version of the general parallel network model, capable of representing material behavior with high
accuracy. However, due to its complex structure, it requires a more comprehensive and precise
calibration process compared to other models. In this study, using ANSYS software, the material
parameters of the Three Network (TN) model were calibrated based on experimental data obtained at
different strain rates. Quasi — static tensile tests were numerically modeled, and the simulation results
were compared with the experimental data for analysis. As a result of the evaluations, it was determined
that the stress — strain curves obtained using the TN model were in high agreement with the experimental
data. Independently from the test data used during calibration, a control test was performed at a different
strain rate both experimentally and numerically. High correlation was observed between the results
obtained. Based on these findings, it is concluded that the calibrated TN model can successfully predict
the material behavior under different loading conditions and reduce the need for physical experiments,
providing significant advantages in terms of time, labor, and cost.

Keywords: Tensile Test, Polypropylene, ANSYS TN, Finite Element Analysis (FEA)
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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.
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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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