OZET/ABSTRACT

Caligmamizda matris malzemesi olarak Al6061 alagimi, geleneksel takviye elemanlarindan otomotiv endiistrisinde siklikla kullanilan SiC ve
Al203 seramikleri ve atik takviye malzemesi olarak ise yiiksek firin ciirufu kullanilmistir. Yiiksek firin ciirufu demir gelik tesislerindeki yiiksek
firinlarda demir iiretimi esnasinda agiga ¢ikan bir yan {irlindiir. Demi iiretiminde hammadde olarak demir cevheri, kire¢ tast ve kok komiirii
kullanilmaktadir. Yiiksek firindaki 1600°C sicakliga ulasan islem sonucu bu maddeler ayrisir. Yiiksek sicaklik sonucu ergiyen malzemelerden
yogunlugu fazla olan pik demir firinin alt kisminda, yogunlugu az olan ciiruf ise firinin st kisminda toplanir. Ergimis ciiruf ve pik demir ayri
ayr tahliye edilir. Toplanan ciiruflar bilyali degirmende toz haline getirilmis ve toz biiyiikliiklerine gore ayrildiktan sonra 22-59um toz
boyutuna sahip olanlar metal matrisli kompozit {iretiminde takviye elemani olarak kullanilmistir. 22-59pm toz boyutuna sahip olan SiC ve
Al203 seramikleri de piyasadan temin edilmistir. Geleneksel ve atik takviye malzemeleri kullanilarak tekli kompozitler ile ikili ve ticlii hibrit
kompozitler tiretilmistir. Tekli kompozitler ve hibrit kompozitler sivi hal {iretim yontemlerinden olan iki kademeli karistirmali dokiim yontemi
kullanilarak iretilmistir. Bu yontemde Oncelikle Al6061 alagimini 700°C sicakligina ¢ikartilmig daha sonra alagimin sicakligi 600°C ye
diistiriilerek bu sicaklikta yar1 kat1 hal de olan alagima 6nceden 250°C ye 1sitilmus olan takviye elemanlari eklenmis ve elle karigtirilmigtir. Daha
sonra alagim siiper 1sitmaya tabii tutularak alagimin sicakligi 800°C ye ¢ikarilmis ve bu sicaklikta 250dev/dk. hizinda alagim mekanik olarak
10 dakika siire ile karigtirilmuistir. Karigtirma iglemi sirasinda inert gaz olarak azot gazi kullamlmig ve bu sayede ortamdaki oksijenin
uzaklastirilmasi saglanmistir. Daha sonra 300mm uzunlugunda ve 14mm ¢apindaki metal kaliplara dokiim yapilarak kompozitler tiretilmistir.
Uretilen kompozitlerin mikro yapilar1 taramali elektron mikroskobu ile goriintiilenerek incelenmis, EDS analizleri alinmis porozite miktarlar:
Arsimet prensibi ile hesaplanmus, sertlikleri ise Brinell sertlik 6l¢iim yontemi ile belirlenmistir. Uretilen kompozitlerin yorulma dayanimlari
icin donel egmeli yorulma cihazi kullanilarak 9 farkli gerilme degerinde numuneler kopuncaya kadar ¢evrim sayilari olgiilmiistiir. Her
numuneden 3'er adet iiretilerek porozite miktarlar: ve Brinel sertlik degerleri belirlenmistir. Bu sayede dl¢iimlerin giivenilirligi arttirilmistir.
Yapilan porozite 6l¢iimlerinde yiiksek firin curufu tozu takviyeli tekli kompozit malzemelerde SiC ve Al203 takviyelerinden daha fazla
porozite olustugu belirlenmistir. Matrise eklenen takviye malzemesinin agirlik¢a oran arttik¢a porozite degerinin de bununla birlikte arttig1
gozlemlenmistir. Yapilan sertlik deneylerinde kompozite ilave edilen takviyenin agirlik¢a oranmin artmasi ile kompozitin sertliginde artig
meydana gelmis ve yiiksek firin ciirufu tozunun da kompozitin sertlik degerini arttirmada neredeyse SiC ve Al203 kadar etkili olabildigi
belirlenmistir. Tekli kompozit ile ikili ve ti¢lii hibrit kompozit iiretiminde takviye elemani olarak kullandigimiz yiiksek firin curufu tozu,
A16061'in yorulma dayanimini, takviyenin agirlik¢a %11 oranina kadar arttirmistir.

In this study AI6061 alloy as matrix material, SiC and Al203 ceramics which are frequently used in automotive industry as traditional
reinforcements and blast furnace slag as waste reinforcement material. Blast furnace slag is a side product that is turned on during iron
production in blast furnaces in iron and steel plants. Iron ore, limestone and coke are used as raw materials in demi production. These processed
materials, which have reached the high temperature of 1600°C in the high-temperature furnace, decompose. At the bottom of the pig iron
furnace, where the density is higher than that of the high-temperature-ending melts, the less dense slag is collected at the top of the furnace.
Molten slag and pig iron are separately evacuated. The collected slags were converted into powder by ball mill and after separation according
to their powder sizes, those with a size of 22-59um powder were used as reinforcement elements in metal matrix composite production. SiC
and Al203 ceramics with a powder size of 22-59um were also supplied from the market. Dual and triple hybrid composites were produced
with single composites by using traditional and waste reinforcement materials. onolithic composites and hybrid composites were produced
using the two-stage mixing casting method, which is liquid state production methods. In this method, the Al6061 alloy is first heated to 700°C,
then the alloy temperature is lowered to 600°C and the alloy, which is semi-solid at this temperature, is preheated to 250°C and added by hand.
The alloy is then superheated and the temperature of the alloy is increased to 800 ° C and at this temperature 250deg / min. The alloy was
mechanically mixed for 10 minutes at speed. Nitrogen gas was used as the inert gas during the mixing process and the oxygen in the environment
was removed. Composites were then produced by casting metal molds with a length of 300 mm and a diameter of 14 mm. The microstructures
of the produced composites were investigated by scanning electron microscopy. The porosity values obtained from EDS analyzes were
calculated with Archimedes principle and the hardnesses were determined by Brinell hardness measurement method. For the fatigue strengths
of the composites produced, the number of cycles was measured up to the breaking of the specimens at 9 different stress values using the rotary
curved fatigue device. The microstructures of the produced composites were investigated by scanning electron microscopy. The porosity values
obtained from EDS analyzes were calculated with Archimedes principle and the hardnesses were determined by Brinell hardness measurement
method. For the fatigue strengths of the composites produced, the number of cycles was measured up to the breaking of the specimens at 9
different stress values using the rotary curved fatigue device. The porosity amounts and Brinell hardness values were determined by producing
3 pieces from each sample. In this way, the reliability of the measurements is increased. In the porosity measurements, porosity was higher in
SiC and Al203 than in SiC and Al203 reinforcements in blast furnace sloupe reinforced single composite materials. It has been observed that
as the weight ratio of the reinforcing material added to the matrix increases, the porosity value increases with it. It has been determined that
the hardness of the composites increases with the increase of the weight ratio of the composites added in the hardness tests and the blast furnace
slag powder is almost as effective as SiC and Al203 in increasing the hardness of the composites. The blast furnace slag we use as reinforcement
element in the production of double and triple hybrid composites with monocomponent has increased the fatigue strength of Al6061 up to 11%
by weight of reinforcement.



