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ABSTRACT: Hybrid textile composites reinforced with carbon, glass, and basalt fibers have gained significant attention due to their
superior mechanical properties and lightweight nature. This study investigates the tensile and flexural behavior of hybrid composites
produced using different fiber combinations. Basalt yarn (17 um, 1200 tex) was used as the warp yarn in all samples, while 3K carbon,
12K carbon, E-glass (300 tex), and basalt (1200 tex, 17 um) were used as weft yarns. The fabrics were woven in a plain weave structure
and reinforced with an epoxy matrix using the hand lay-up method. Tensile and three-point flexural tests were conducted to evaluate
the mechanical performance of the composites. The results showed that the glass/basalt hybrid composite exhibited the highest tensile
strength in the warp direction, reaching 550 MPa, and the highest flexural strength at 740,4 MPa. In the weft direction, the 12K
carbon/basalt hybrid composite achieved the highest tensile strength of 252 MPa, whereas the basalt/basalt composite had the highest
flexural strength of 144 MPa. These findings indicate that fiber hybridization significantly affects the mechanical properties of
composite materials, making them suitable for various engineering applications.
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KARBON, CAM, BAZALT HIiBRIT DOKUMA KUMASLARIN PERFORMANS
OZELLIKLERINIiN INCELENMESI

OZ: Hibrit tekstil kompozitleri, iistiin mekanik dzellikleri ve hafif yapilar1 nedeniyle giderek daha fazla ilgi gormektedir. Bu caligmada,
farkl1 lif kombinasyonlar1 kullanilarak iiretilen hibrit kompozitlerin ¢ekme ve egilme davranislart incelenmistir. Tim numunelerde
¢ozgii ipligi olarak bazalt ipligi (17 um, 1200 tex) kullanilmis, atki ipligi olarak ise 3K karbon, 12K karbon, E-cam (300 tex) ve bazalt
(1200 tex, 17 pm) iplikleri tercih edilmistir. Kumaslar bezayag: 6rgii yapisinda dokunmus ve el yatirma yontemiyle epoksi matris ile
giiclendirilmistir. Kompozitlerin mekanik performansini degerlendirmek igin ¢ekme ve ti¢ nokta egilme testleri uygulanmustir. Elde
edilen sonuglara gore, ¢ozgii yoniinde en yiiksek ¢cekme dayanimi 550 MPa ve en yiiksek egilme dayanimi 740,4 MPa ile cam/bazalt
hibrit kompozitinde gozlemlenmistir. Atki yoniinde yapilan testlerde ise 12K karbon/bazalt hibrit kompoziti en yiiksek ¢cekme
dayanimina (252 MPa) sahip olurken, bazalt/bazalt kompoziti en yiiksek egilme dayanimimi (144 MPa) gostermistir. Bu bulgular, lif
hibritizasyonunun kompozit malzemelerin mekanik 6zelliklerini 6nemli 6lgiide etkiledigini ve cesitli miithendislik uygulamalari i¢in
uygun hale getirdigini gostermektedir.
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