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ABSTRACT: This study systematically evaluates the mechanical properties of glass and basalt high-performance fibres in woven fabric-
reinforced composites with thermoplastic and thermoset matrices. Investigating responses to diverse quasi-static and dynamic impact
loads, the research emphasizes the growing interest in composites as alternatives to conventional metals. Examining basalt and glass
fibres within different matrices, the study optimizes composite materials by scrutinizing tensile strength, flexural strength, and edge-
wise impact resistance. Combining literature review and experiments, the research highlights basalt fibres for their high tensile strength
and environmental sustainability. Key findings show that, under quasi-static conditions, thermoset composites excel in in-plane load
bearing, while thermoplastic composites exhibit exceptional edge-wise impact resistance. Additionally, the study notes the superior
flexural properties of thermoplastic-based basalt composites over glass, with dynamics shifting under thermoset matrices. This
underscores the profound influence of both reinforcement and matrix materials on composite mechanical properties. Basalt
thermoplastic composite outperforms glass-based counterpart in tensile properties, demonstrating superior elasticity and plasticity for
enhanced deformation resistance. In flexural characteristics, basalt reinforced composites excels, displaying higher modulus, strength,
and flexibility compared to Glass-based thermoplastic composite, highlighting the superior mechanical attributes of basalt composites.
The lzod impact properties showcase basalt composites’ exceptional resistance, with higher impact strength and energy values,
surpassing glass counterparts. This underscores the potential of basalt-based materials for applications requiring superior resilience to
dynamic impact loading.
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BAZALT VE CAM TAKVIYELI DOKUMA KOMPOZITLERIN
MEKANIK PERFORMANSI

OZ: Bu galisma, termoplastik ve termoset matrisli dokuma kumas takviyeli kompozitlerdeki yiiksek performansli cam ve bazalt liflerin
mekanik 6zelliklerini sistematik olarak degerlendirmektedir. Cesitli yar1 statik ve dinamik darbe yiiklerine verilen tepkileri arastiran
arastirma, geleneksel metallere alternatif olarak kompozitlere olan ilginin arttigini vurgulamaktadir. Farkli matrislerdeki bazalt ve cam
liflerin etkisinin incelendigi ¢alismada, ¢ekme mukavemetini, egilme mukavemetini ve kenar darbe direncini 6zellikleri ele alinarak
kompozit malzemeler optimize edilmistir. Literatiir taramasi ve deneyleri birlestiren arastirma, bazalt liflerinin yiiksek gerilme
mukavemeti ve ¢evresel silirdiiriilebilirligi one ¢ikarmaktadir. Temel bulgular, yari statik kosullar altinda, termoset kompozitlerin diizlem
i¢i yiik tagima konusunda {istiin oldugunu, termoplastik kompozitlerin ise olaganiistii kenar darbe direnci sergiledigini gostermektedir.
Ek olarak ¢aligma, termoplastik bazli bazalt kompozitlerin cama gore iistiin egimne §zelliklerine ve termoset matrislerde ise dinamik
kaymalara dikkat ¢ekiyor. Bu durum, hem takviye hem de matris malzemelerinin kompozit mekanik 6zellikler tizerindeki derin etkisinin
altin1 ¢izmektedir. Bazalt termoplastik kompozit, gerilme 6zelliklerinde cam bazli muadilinden daha iyi performans gostererek, gelismis
deformasyon direnci igin Ustlin esneklik ve plastiklik sergilemistir. Egilme 6zellikleri agisindan, bazalt takviyeli kompozitler Gstindir;
cam bazli termoplastik kompozitle karsilagtirildiginda daha yiiksek moddl, gl ve esneklik sergiler ve bazalt kompozitlerin Ustin
mekanik Ozelliklerini vurgular. 1zod darbe 6zellikleri, bazalt kompozitlerin olaganiistii direncini, daha yiiksek darbe mukavemeti ve
enerji degerleriyle cam muadillerini geride biraktigin1 gosterir. Bu, bazalt bazli malzemelerin dinamik darbeli yiiklemeye kars1 {istiin
dayaniklilik gerektiren uygulamalardaki potansiyelini vurgulamaktadir.
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