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OZET

Bir ileri teknoloji {iriinii olan karbon fiberler, sahip oldugu diisiikk yogunluk, diisiik
stirtiinme katsayisi, diisitk yorulma, asit, alkali ve ¢oziiciilere kars1 yiiksek direng gdstermesi
gibi temel Ozellikleri nedeniyle zorlu sartlarda calisan yliksek performansli kompozit
malzemelerin iiretiminde 1980’ li yillardan itibaren yogun bir sekilde kullanilmaktadir. Tleri
teknolojiye ihtiya¢ duyulan niikleer sanayi ve havacilik karbon fiberin yogun kullanim
alanlarinin baginda gelmektedir. Giiniimiizde niikliier, havacilik ve uzay sanayinden,
otomotiv, makine, denizcilik, elektrik-elektronik, riizgér enerjisi, petrokimya ve medikal
sektoriine kadar ¢ok farkli sektorlerde karbon fiber kullanilmaktadir. Karbon fiberler, binlerce
yildir kullanilan pamuk veya keten gibi dogal seliilozik liflerden kazara elde edilmistir. 1878’
de Thomas Edison, 6nce pamuk liflerini daha sonra ise bambuyu akkor lamba filamenti olarak
kullanmaya c¢alismistir. 1950°1i yillarin sonunda, tekstil formundaki sentetik seliillozun
karbonizasyonu ile elde edilen karbon fiberlerin yiiksek sicakliktaki roket teknolojilerindeki
uygulamalartyla karbon fiberlere olan ilgi yeniden artmaya baslamistir. Yiiksek karbon verimi
ve selilloza gore daha ekonomik olan PAN temelli yiiksek performansh karbon fiberlerin
iiretim tekniklerinin gelismesi ve ticari olarak iiretilmesi 1960’ 11 yillarin sonunda baglamistir.
1970 ve 1980’ 1i yillarda karbon fiber takviyeli kompozitler niikleer ve havacilik sanayi i¢in
gelistirilerek kullanilmigtir. Karbon fiberlerin basma dayanimi, inorganik fiberlere gore
disiik, polimerik fiberlerden ise daha yiiksektir. Karbon fiberin iiretiminde hammadde olarak
seliiloz, poliakrilonitril (PAN) ve katran/zift yaygin olarak kullanilmaktadir.  Seliiloz
yapisinin sahip oldugu glikoz tipi bag nedeniyle, siirekli/uzun zincir olusumu miimkiin degil
ve buna bagli olarak diisiikk karbon verimine sahiptir. PAN’ dan iiretimde, karbondan ibaret

zincir yapisi nedeniyle yiiksek karbon verimi ve yiiksek mekanik 6zellikler elde edilmekte
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ancak polimerin yiiksek ¢apraz bag olusturma egilimi grafitlesmeyi zorlastirmaktadir. Bu
calismada karbon fiberin sahip oldugu o6zellikler, {iretim yontemleri, uygulama alanlar1 ve
gecmiste yapilan bazi calismalar incelenerek, gelecek igin karbon fiber uygulamalarinin
yayginlasacagi alanlardan karbon fiber kalipeilik uygulamasindaki kullanimi belirlenmesi

amaglanmistir.
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CARBON FIBER TECHNOLOGY AND MOLDING APPLICATIONS

ABSTRACT

Carbon fibers, an advanced technology product, have been used intensively since the
1980s in the production of high-performance composite materials operating under harsh
conditions due to their basic properties such as low density, low friction coefficient, low
fatigue, high resistance to acid, alkali and solvents. Nuclear industry and aviation, where
advanced technology is needed, is one of the most intensive use areas of carbon fiber. Today,
carbon is used in many different sectors, from nuclear, aerospace industry, automotive,
machinery, marine, electrical-electronics, wind energy, petrochemical and medical industries.
Carbon fibers have been accidentally obtained from natural cellulosic fibers such as cotton or
linen that have been used for thousands of years. In 1878, Thomas Edison tried to use cotton
fibers first and then bamboo as an incandescent lamp filament. At the end of the 1950s,
interest in carbon fibers started to increase again with the application of carbon fibers
obtained by carbonization of synthetic cellulose in textile form in high temperature rocket
technologies. The development of production techniques and commercial production of PAN-
based high-performance carbon fibers, which are more economical than cellulose with high
carbon efficiency, started at the end of the 1960s. In the 1970s and 1980s, carbon fiber
reinforced composites were developed and used for the nuclear and aviation industry. The
compression strength of carbon fibers is lower than inorganic fibers, but higher than
polymeric fibers. Cellulose, polyacrylonitrile (PAN) and tar/pitch are widely used as raw
materials in the production of carbon fiber. Due to the glucose type bond that the cellulose
structure has, continuous / long chain formation is not possible and consequently it has low
carbon yield. In production from PAN, high carbon yield and high mechanical properties are
obtained due to its chain structure consisting of carbon, but the high tendency of the polymer

to form cross-link makes graphitization difficult. In this study, the properties of carbon fiber,
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production methods, application areas and some previous studies are examined, and it is
aimed to determine the use of carbon fiber molding application, which is one of the areas

where carbon fiber applications will become widespread for the future.
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