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Dusuk alasimli geliklerin yeni bir jenerasyonu olan TRIP (TRansformation Induced Plasticity) etkili gok fazli gelikler, ylksek mukavemet ve stinekligin
iyi bir kombinasyonuna sahip olmalarindan dolayi otomotiv endustrisinde ki kullanimi giderek artmaktadir. TRIP geliklerin 1sil islemleri sonucunda, g
fazl bir igyapi elde edilir ki bu yap ferrit, beynit ve kalinti ostenitten ibarettir. TRIP geligindeki yuksek mukavemet ve sekillendirilebilirlik, igyapida
bulunan kararsiz haldeki kalinti ostenitin oda sicakliginda deformasyon ile birlikte kararli martenzit fazina déniismesi ile saglanmaktadir. Bu nedenle
bu gelikler donlsimiin sagladigi plastisite (TRansformation Induced Plasticity) olarak isimlendirilmektedir. Bu tez kapsaminda son yillarda otomotiv
endustrisindeki kullanimi giderek artan ylksek mukavemetli geliklerden TRIP800 geliginin mekanik 6zellikleri kapsamli olarak incelenmistir. Mekanik
testlerin yani sira baslangigtaki ve mekanik deneyler sonrasindaki igyapi 6zellikleri de belirlenmistir. Yapilan testler neticesinde elde edilen mekanik
ozellikler igyapi oOzellikleri ile iliskilendirilmistir. Bunlara ilave olarak ta yapilan mekanik testler neticesinde elde edilen verilerin kullaniimasi ile
malzemenin akma edrisi ve akma yizeyi gibi mekanik 6zelliklerini en iyi sekilde temsil eden modellin tayini de gergeklestirilmistir. Makro 6lglideki
mekanik 6zellikleri kapsayan bu galismalarin yani sira deformasyon orani ve sicaklik bagimli Dan (2007) modelini kullanarak martenzitik déntsim
kinetiginin modellenmesi islemi gergeklestirilmistir. Tek eksenli cekme deneyi, kayma deneyi ve iki eksenli gerdirme deneyi similasyonlan ile
martenzitik déntusimin deformasyonla degisimi hesaplatiimistir. Sonug olarak iki eksenli gerilme halinde martenzitik doénisim gok hizli
gergeklesirken en yavas, kayma deneyi similasyonlarinda meydana gelmistir. Bununla birlikte artan deformasyon hizi ile icyapida meydana gelen
martenzitik dénlisim azalmaktadir. Bu durum gekme deneyi sonuglar igin uyumluluk arz etmektedir. Tez kapsaminda malzemelerin mikroyapisinin
sonlu elemanlar analiz programlarinda modelleme islemi gergeklestirilmistir. Baslangic durumdaki malzemeden optik mikroskop ile elde edilen
mikroyapi resmi sonlu elemanlarda modellenerek doniisim igyapidaki kalinti éstenit fazlar igin ayri ayn gdzlemlenebilmistir. Bu analizler ile kalinti
ostenitin morfolojisinin etkisi hakkinda bilgi sahibi olunmus, sonug olarak ta grantler tipteki kalinti 6stenitin filament tiplerindekine goére déniisime
daha yatkin oldugu yapilan analizlerde belirlenmistir. Buna ilave olarak kalinti 6steniti gevreleyen diger fazlarin tipi de donisime etkili olmaktadir.

Kalinti 6steniti daha yiksek mukavemete sahip olan beynit fazinin gevrelemesi durumunda dénisim daha geg olmaktadir.
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TRIP (TRansformation Induced Plasticity) has the great combination of the high stength and ductility, its? usage in the automotive industry increases
remarkebly. At the end of the heat treatment operation of the TRIP steels, the microstructure has three phases which are ferrit, bainite and retained
austenite. High strength and formability in TRIP steel is provided with the transformation of the unsteady state retained austenite to steady state
martensite. Therefore these steels are called as TRansformation Induced Plasticity (TRIP). In the thesis, the mechanical properties of the TRIP800
which have the increased potential in the usage area in the automotive industry was investigated compherensively. Besides the mechanical tests, the
microstructural evelotion of the material was investigated at the initial stage and after the performed mechanical tests. The measured mechanical
properties are related and explained with the microstructural evelatuion of the studied material. Besides that the the best models which represent
the flow curve and the yield surface of the TRIP800 are determined. Besdies these mechanical properties in the macro scale, modelleing of the
kinetics of the martensitik transformation is carried by using the strain rate and temperature depended ?Dan? model. The martensitic transformation
is calculated by the simulation of uniaxial tensile test, shear test and biaxial test. As a result of the biaxial test simulations, the martensitic
transformation occured faster than the uniaxial and shear test simulation. Shear test simulations show that the martensitic transformation has the
slowest transformation rate. Besides that, martensitic transformation rate decreased with the increasing of the strain rate. These results are in
agreement with the experimental tensile test results. In the thesis, microstructural finite element simulation was carried out. The microstructure
photo at initial stage of the material that was obtained via the light microscope, was modeled in the finite element software and visulated the
martensitic transformation for each retained austenite phases. The effect of the morphology of the retained austenite on the transformation was
clarified by using this method and as a result, it was observed that granular type retained austenite has more aptitude to transformation then the
filament type austenite. Besides that, the effects of the phases which surrounded the retained austenite on the transformation were detected by
using the finite element simulation. In the case of the bainite which has the higher strength, surrounded the retained austenite, the transformation is
delayed.



