OZET/ABSTRACT

Bu calismada; ¢esitli nano partikiller (SiO2, TiO2) belirli oranlarda (%1, %2, %4) Polivinil Asetat (PVAc)
tutkalina karistirilmistir. Hazirlanan nanopartikil takviyeli tutkallarin yapisma performanslari tizerine,
nanopartikdl tipinin ve oranin etkileri arastiriimistir. Transmisyon Elektron Mikroskobu (TEM)
kullanarak cgesitli partikdllerin farkl oranlarda fotograflari gekilmis ve mikro yapida dagilimi
gozlenmistir. Ayni zaman X-Isini Kirinim Analizleri (XRD) gergeklestirilmistir. Daha sonra Dogu kayini
(Fagus orientalis L.), Sapli Mese (Quercus robur) ve Lamine aga¢ malzeme ile ¢esitli nanopartikdl
takviyeli tutkal kullanilarak olusturulan mobilya birlestirmelerinin mekanik 6zellikleri degerlendirilmis
ve goriintl yontemlerinden yararlanarak deformasyon 6zellikleri belirlenmistir. Nanopartikl takviyeli
tutkallarin performans sonuclarina gére, dislik oranlarda (%1, %2) nanopartikillerin PVAc tutkalina
eklenmesi ile yapisma performansinda artis goriilmustir. Bununla birlikte TEM ve XRD sonuglari
incelendiginde, diislik oranlarda nanopartikdllerin daha iyi dagildigi g6zlenmistir. Nanopartikul
tipinin, nanopartikil oranin ve malzeme tiiriiniin mobilya birlestirmelerin egilme direnci, cekme
direnci ve yorulma dayanimi lizerine etkilerini belirlemek icin yapilan test sonuclarina gore, distk
oranlarda SiO2 ve TiO2 nanopartikillerin ilavesi ile kayin ve mese odunu kullanilarak olusturulan
birlestirmelerde en yliksek degerler goriilmistiir. Deformasyon sonuglari degerlendirildiginde ise
gorintl analizi yonteminden faydalanilarak yapilan dlgiimlerin, klasik yontemler ile hesaplanan
degerlere yakin oldugu belirlenmistir. Sonug olarak, nanopartikiller PVAc tutkalinin gelistiriimesinde
ve mobilya birlestirmelerinin gliclendirilmesinde etkin bir madde olarak kullanilabilir.

In this study, various nanoparticles (SiO2, TiO2) were mixed in a specific ratio (1%, 2%, 4%) to
polyvinyl acetate adhesive. The effects of the nanoparticle type and rate on nanoparticles reinforced
adhesives of bonding performance were investigated. Determination of particle dispersion and
adhesive structure will be analyzed by Transmission Electron Microscopy (TEM). Besides, X-Ray
Diffraction (XRD) Analyses will be done. Then the mechanical properties of furniture joints of Beech
(Fagus orientalis L) wood, Oak (Quercus robur) wood, and laminated wood materials bonded with
nanoparticle filled PVAc manufactured, evaluated and the deformation analysis of the joints were
conducted with helping image analysis. According to nanoparticles filled PVAc performance results,
the low loading of nanoparticle (%1, %2) to PVAc matrix increased the bonding performance. At the
same time, XRD and TEM results proofed more homogenously dispersed in the low loadings (%1,%2)
of the nanoparticles. According to test results done to determine the effect of nanoparticle type,
nanoparticle rate and material type on the bending strength, tension strength, and fatigue strength
of the furniture joints, the maximum values were obtained in the joints of Beech and Oak prepared
with low loading of SiO2 and TiO2 nanoparticles. In the deformation analysis, the measurements
were conducted with image analysis were found to be similar to the results obtained with the clasical
methods. As a result, nanoparticles can be used to improve the PVAc adhesives and the
reinforcement of the furniture joints.



