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ABSTRACT: The increasing utilization of multicomponent hybrid yarns in present world highlights their critical role in advancing
protective textile technologies. In this study, hybrid yarns with dual sheath and a single core were produced in varying linear densities
and twist directions where polyester and ultra-high molecular weight polyethylene (HPPE) were considered as the sheath components
and stainless steel (SS)/glass yarn was taken as core component. The failure pattern and energy required for breakage of hybrid yarn
were analyzed, showing that glass-core yarns exhibited multiple cracking tendency, while (SS)-core yarns rarely did. This was attributed
to the lower breaking extension % of glass fibers (3.61%-3.81%) compared to SS (18.52%-28.05%), HPPE (5.20%-6.21%), and
polyester (17.05%). Glass-core yarns reached their breaking extension earlier, leading to premature breakage. A mathematical model
developed from load-extension curves demonstrated that HPPE contributed the most to breaking energy (68.67%), followed by polyester
(18.49%) and glass (10.92%). The average absolute error of the model was calculated as 4.87% that led to average ~95% accuracy. The
reason for this error was the assumptions about HPPE breakage that were considered during modeling. These findings support
researchers in identifying high-performance yarns suitable for cut, stab, and slash-resistant fabrics, ensuring compliance with energy
failure standards and allied industrial practices.
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CIFT MANTOLU TEK CEKIRDEKLI HiBRIiT iPLIKTE BILESEN iPLIKLERIN KOPMA
ENERJISININ HESAPLANMASI iCIN MATEMATIKSEL MODEL

0Z: Cok bilesenli hibrit ipliklerin giiniimiizde artan kullanimi, koruyucu tekstil teknolojilerinin ilerletilmesindeki kritik rollerini
vurgulamaktadir. Bu ¢aligmada, Cift Mantolu ve tek ¢ekirdekli hibrit iplikler, polyester ve ultra yliksek molekiiler agirlikli polietilen
(HPPE) kilif bilesenleri, paslanmaz celik (SS)/cam iplik ise ¢ekirdek bileseni olarak alinarak farkli dogrusal yogunluklar ve biikiim
yonlerinde iiretilmistir. Hibrit ipliklerin kopma paterni ve kopma igin gereken enerji analiz edilmistir; cam ¢ekirdekli ipliklerin ¢oklu
catlama egilimi gosterdigi, SS ¢ekirdekli ipliklerin ise nadiren bu durumu sergiledigi gézlemlenmistir. Bu durum, cam liflerinin daha
diisiik kopma uzamasi yilizdesine (%3.61-%3.81) sahip olmasindan kaynaklanmaktadir; bu oran SS (%18.52-%28.05), HPPE (%5.20-
%6.21) ve polyester (%17.05) liflerinden diistiktiir. Cam ¢ekirdekli iplikler, kopma uzamasina daha erken ulastigindan erken kopma
meydana gelmistir. Yiik-uzama egrilerinden gelistirilen matematiksel bir model, HPPE'nin kopma enerjisine en fazla katkiy1 (%68.67)
sagladigini, bunu polyesterin (%18.49) ve camin (%10.92) izledigini gdstermistir. Modelin ortalama mutlak hatas1 %4.87 olarak
hesaplanmis ve bu, yaklasik %95 dogruluk saglamistir. Bu hata, modelleme sirasinda HPPE kopmasiyla ilgili yapilan varsayimlardan
kaynaklanmistir. Bu bulgular, enerji ariza standartlari ve ilgili endiistriyel uygulamalara uygunlugu saglarken, aragtirmacilara kesme,
delme ve yirtilmaya kars1 dayanikli kumaslar i¢in yiiksek performansli ipliklerin belirlenmesinde destek saglamaktadir.

Anahtar Kelimeler: Kompozit iplik, ¢ekirdek kilif ipligi, ¢gekme dayanimi, kopma isi.
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