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Abstract

Composite materials have a wide range of application areas due to their high
mechanical properties, low density and versatility. Milling is an important process for
the composite materials to shape them according to the needs of the application area.
Burrs are often created during the milling process and result in rejection of parts in the
desired usage area. This study focuses on the experimental and statistical analysis of
the burrs during the milling process of S2-Glass Fiber Reinforced Plastics (S2-GFRP)
and Basalt Fiber Reinforced Plastics (BFRP) composites. Damages occurring during
the milling process were analyzed to evaluate the mechanical performance and surface
quality of composite materials. Surface quality is determined by the area and length of
the burrs that were produced during the milling operations. Optimum processing
parameters have been determined to ensure minimum burr area and burr length. It is
determined that there are multiple optimum parameters according to the processed
material and cutting direction. Burr area and burr length are measured with image
analysis. The total area of burrs is calculated, and the longest burr in each sample is
measured. The effect of tool material, tool coating, spindle speed and feed rate on burr
area and burr length is observed. Based on the experimental results, it was determined
that the tool material is the only parameter that consistently affects burr area and bur
length. The data obtained aims to ensure the more reliable and efficient use of these
materials in engineering applications and makes significant contributions to
sustainable production processes.
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Ozet

Kompozit malzemeler yiiksek mekanik 6zellikleri, diisiik yogunluklari ve ¢ok
yonliiliikleri nedeniyle genis bir uygulama alanina sahiptir. Frezeleme, kompozit
malzemelerin uygulama alaninin ihtiyaglarina gore sekillendirilmesinde 6nemli bir
islemdir. Capaklar genellikle frezeleme islemi sirasinda olusur ve pargalarin istenilen
kullanim alaninda reddedilmesine neden olur. Bu ¢alisma, S2-Cam Elyaf Takviyeli
Plastik (S2-GFRP) ve Bazalt Elyaf Takviyeli Plastik (BFRP) kompozitlerin frezeleme
islemi sirasinda olusan gapaklarin deneysel ve istatistiksel analizine odaklanmaktadir.
Kompozit malzemelerin mekanik performansini ve yiizey kalitesini degerlendirmek
icin frezeleme iglemi sirasinda meydana gelen hasarlar analiz edildi. Yiizey kalitesi,
frezeleme islemleri sirasinda olusan ¢apaklarin alani ve uzunluguna gore belirlendi.
Minimum ¢apak alan1 ve ¢apak uzunlugunu saglamak i¢in optimum isleme
parametreleri belirlendi. Islenen malzemeye ve kesme yoniine gore birden fazla
optimum parametrenin oldugu gozlendi. Capak alan1 ve ¢apak uzunlugu goriintii
analizi ile 6l¢iildii. Capaklarin toplam alani hesaplandi ve her numunedeki en uzun
capak oOlciilerek kayit altina alindi. Takim malzemesi, takim kaplamasi, takim devri ve
ilerleme hizinin ¢apak alani ve ¢apak uzunlugu iizerindeki etkisi gozlemlendi. Deney
sonuglarina gore, takim malzemesinin, ¢apak alani ve freze uzunlugunu tutarl olarak
etkileyen tek parametre oldugu belirlenmistir. Elde edilen veriler, bu malzemelerin
miihendislik uygulamalarinda daha giivenilir ve verimli kullanilmasinin saglanmasini
amaglamistir ve siirdiiriilebilir liretim siire¢lerine 6nemli katkilar saglamasi
beklenmektedir.
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