OZET/ABSTRACT

Dogal materyal destekli kompozitler, genellikle polimer matriks igerisinde gesitli destek materyalleri kullanilarak giiclendirilmektedir. Fakat sonugta
elde edilen kompozitler yiiksek yogunluk gostermektedir. Bu davranisi iyilestirmek i¢in, kompozitler farkli sisirme materyalleri kullanilarak (kimyasal
yada fiziksel materyaller) yogunlugu diisiirmek i¢in kopiiklendirilebilmektedir. Bu ¢aligma da, stiren maleik anhidrit (SMA) polimer matriks olarak
kullanilmustir (kullanim oran1 % 66). SMA' de maleik anhidrit graftlanma oran1 10%' dur. Destek materyali olarak odun unu, nisasta, ?-seliiloz,
mikrokristalin seliiloz ve nanoseliiloz 30% oraninda polimer matriks'e eklenmistir. Reaktif ekstrujin siiresince yapismay1 engellemek i¢in
kompozitlerin hazirlanmasinda 4% oranda lubrikant (farkli yag ve asitleri iceren bir madde) eklenmistir. Tiim materyaller kurutulduktan sonra, SMA
ekstrujinla karigma siiresince nano/makro partikiillerle karigtirilmigtir. Ekstrujin karigim iglemi siiresince, polimer-partikiil karigim seliilozun hidroksil
gruplar1 ve SMA'in maleik anhidrit grubu arasinda esterlesme reaksiyonuyla olugan yan iiriin su buhari kullanilarak kopiiklendirilmistir. Elde edilen
yan {iriin su baslangigta hiicre olusumunu baslatmis (hiicre ¢ekirdeklenmesi) ve karisimin tamamlanmasiyla kompozit eriginde baloncuklarin
bilylimesini saglamistir. Boylece elde edilen baloncuklar, kompozit kopiiklendirme dayindan ¢ikarken diisiik basincin yardimiyla biiyiimeye devam
etmistir. Sogutma prosesi sonrast, SMA matriks termoplastik kompozitleri, ¢ift vidali ekstruder kullanilarak 2200C ve 60 devir/dk rotor hizinda
retilmistir. Elde edilen sonuglara gore, en iyi kopiiklenmenin SMA-Nisasta kompozitlerinde meydana geldigi belirlenmistir. SMA-mikrokristalin
seliiloz kompozitlerinde kismen kopiiklendirilme saglanabilmistir. Bunun nedeninin, mikrokristalin seliillozun kristalinitesinin yiiksek olmast ve SMA
ile iyi bir reaksiyon saglayamamasindan kaynaklandig1 belirlenmistir. Genisleme oranlarina gore yine Nisasta-SMA kompozitleri en yiiksek degeri
vermistir. Bunun sonucu olarak yogunlukta dnemli azalmalar belirlenmistir. Elektron mikroskop sonuglarina bakildiginda, kopiik hiicrelerinin
dagiliminin genellikle heterojen oldugu ve drnek kesitlerinde 2 kisimdan olugtugunu géstermistir. Ayrica drnegin 6z kisimlarinda farkli ¢caplara ve
boyutlara sahip hiicreler bulundugu ve dis tabakalara dogru hiicre ¢aplarinin ve boyutunun azaldig: belirlenmistir. Mekaniksel 6zelliklere ve termal
analizlere bakildiginda tiim SMA matriks kompozitlerin 6zelliklerinin, SMA polimer kompozitlerinin 6zelliklerinin gerisinde kalmustir.

Natural filler-based composites have generally been reinforced using various forms of fillers in polymer matrices, but the resulting composites
typically exhibit high densities. For improving this attribute, composites can be foamed to decrease their density by using different blowing agents
(chemical or physical agents). In this study, styrene maleic anhydride SMA was used as a polymer matrix (ratio of using is at %66). The grafting ratio
of maleic anhydride in SMA was 10%. Wood flour, starch, ?-cellulose, microcrystalline cellulose and cellulose nano fibrils as reinforcing agents in the
polymer matrix were added at 30% filler loading. The lubricant loading of 4% was also used in preparing the composites to prevent sticking during
reactive extrusion. After the materials were dried, SMA was mixed with nano/macro fillers through extrusion compounding. During the extrusion
mixing process, the polymer-reinforcing material melts were foamed using the water by-product which is obtained from the esterification reaction
between maleic anhydride and the hydroxyl groups of the cellulose. The water by-product initially started the bubble formation (cell nucleation) and
with completion of mixing, provided growing of bubbles in the composite melt. The resulting bubbles continued to grow with the help of low pressure
as the composite exited the foaming die. After the cooling process, the SMA matrix thermoplastic composites were produced at 60 rpm for 2200C
with twin screw extruder. According to the results obtained, the best foaming was determined for starch reinforced SMA composite. Whereas it can be
found that microcrystalline cellulose-SMA composite was partially foamed after extrusion. This status was found to cause since microcrystalline
cellulose which has high crystallinity (about %80) cannot adequately react. According to expansion ratio, the best result was found to starch-SMA
composites. Scanning electron microscopy results demonstrated that the foamed cell distribution is heterogeneous and composed of two sections. It
was found that there are cells with different diameters and dimensions in the center of the sample and the cell size and dimensions through core
decreased, but amount of cells increased through the skin of the sample. As seen as mechanical properties and thermal analysis, properties of the all
SMA matrix composite were found to be low as compare with pure SMA polymer composites.



